
" 

VOL XIV. NEW YORK AND CHICAGO, NOVEMBER, 1898. No. 11. 

ORGANIZATION AND OPERA TING METHODS OF THE UNION 
TRACTION COMPANY OF PHILADELPHIA 

The Union Traction Company,of l'hiladelphia, operates, 
th rot1gh consolidations and by leases, about 450 miles o f 
track in the city of Philadelphia ,md its suburbs, and earn .:; 
nearly $11,000,000 gross. It is the largest single street rail ­
way property in theworld. It is a consolidation by lease and 
merger of th e People's Traction system and the Electric 

in rebuilding and equipping fo r electri c operdtion these 
four constituent properti es. The consolidation ha~ 
brought about g reat changes in operating methods and a 
unifying of engineering practice, and a general description 
of the complete system as now operated will be of special 
interest in view of the magnitude of th e enterpri se, the 

THIRTEENTH & MOUNT VERNON STREETS POWER STATION- UNION TRACTION COMPANY 

Traction system, which together operated under lease prior 
to the consolidation fourteen street railway lines in Phila­
delphia. The consolidation was effected in 1895, and to 
the Union Traction Company was leased for 999 years the 
property of the P hiladelphia Traction Company, which 
operated under lease twenty-one smaller lines in Philadel­
phia. On Jan . 1, 1898, the company secured the one re­
maining important line in the city, the Hestonville, Mantua 
& Fairmount Passenger Railway Company, by a 999-year 
lease, and now controls practicaliy th e entire transportation 
:,yf;tem of a city of 1,250,000 inhabitants. 

From time to time during the past four years there have 
appeared in the rnlumns of the STREET RAILWAY Jou RNAL 
the engineering plans and construction methods followed 

finan cial problems which have had to be solved, and the 
remarkable results which have been achieved by the pres­
ent management . 

PLAN OF ORGANIZATION 
T he company's operating organization, as shown in th e 

accompanying diagrams, is extremely simple. The presi­
dent, who now acts as general manager , is the source of all 
administrative authority. subj ect only to the Board of D i­
rectors. 

There arc th ree department heads reporting to the presi­
dent and acting as its technical advisers on matters of detail 
as well as performing to a certain extent administrative 
function s. These are th e chief engineer , the superintend­
ent of transportation and the claim agent. In addition to 
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these department chiefs are the general counsel, two master 
m echanics, a special agent and the president 's clerk, who 
has charge of purchases under direct inst ructions from the 
president. 

In the engineering department are found an elec trical 
engineer , in charge of dynamos and conn ections in the 
power station only, including switchboards: a superin­
tendent of lines and cables, who is in charge of the dis­
tribution system , both overhead and underground, from 
the switchboards; a superintendent of motive power, who 
has charge of station steam plant ; and an engin eer o f way, 
who is in charge of maintenance of track and roadway, 
conduits and general street work. 

The care of all rolling stock. including car bodies . trnck s 

gineer, W. S. Twining; superintendent of transportation, 
James Bricker ; claim agent , Nelson Sailor; general coun­
sel, Shapeley & Ballard; comptroller, D. C. Golden; audi­
tor, J. D. Hiestand; special agent , C. P. Weaver; pres­
ident 's clerk, W. L. Maize; general superintendent, Walter 
E lli s; eng ineer of way, H. B. N ichols; superintendent lines 
and cables, F. H. Lincoln; electrical engineer , Charles 
I-J ewitt ; superintendent of motive power, vV. J. Kerr; mas­
ter m echanics, R. G. O liver and Frank \Vampler. 

It is hard to see how this organization could be greatly 
simplified, and it is certainly effici ent , judged by the results 
sh own in the following comparative statement of operation 
for th e last two finan cial years ending June 30. The pres­
ent org:rnization has been in force for about one year only: 
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FIG. 1.- D IAGRAM OF ORGANIZATION- UNION TRACT ION COMPANY 

and motors, is in charge of the two master m echanics, one 
at each of the company's repair shops. 

T he superintendent of transportation is in charge of all 
tim e tables , of which a large: variety has been prepared for 
use with the varying requirements of traffic. T hi s offic er 
bas charge of the records and o f the corps of in spectors. 
who report to him concerning the efficiency of service, 
conditions of traffi c, etc. T n the transportation department 
is also the general superint~ndent, who reports to the super­
intendent of transportation . and is in di rect charge o f con­
ductors and motormen th rough fourteen division superin­
tend ent s. The latter carry the discipline of the m en to the 
point of discharge, but discharges are m ade by the general 
superintendent upon the recommendation of the division 
superintendents. Engagements o f the m en are made by a 
special bureau, which receives all applications. 

The company's vice-president ac ts in the absence of the 
president , and has direct charge of stock transfers. 

The directors of the U nion Traction Company are 
Thomas D olan , \Villiam L. E lkins , Alexander M. Fox, 
James McManes, J ohn B. Parsons, \Villiam H. Shelmer­
dine, A lfred Smith , J. J. Sullivan, P. A. B. Widener, 
George D. Widener and George Vv. E lkins. The offic ers 
and principal employees are: president and general man­
ager, J ohn B. P arsons ; vice-president, George D. Wi­
dener; secretary and treasurer, C. 0. Kruger ; chief en-

1897. 
Gro ss ea rnin gs from operation ....... . $10,381,015 
Operating expenses. . . . . . . . . . . . . . . . . . 4,949,850 

Net earnings from operatio n ......... . 
O th er income, interest, etc . .......... . 
T otal n et income .................... . 
D eductions from income : 

5,431,164 
99,630 

5,530,795 

1898. 
$ro,860,542 

4,.156,375 

6,404,167 
JI0,895 

6,515,062 

T axe s and licenses... .. ... ......... 913,389 894,737 
Interest and rentals ... ............. 5,469,340 5,595,704 

Surplus ... . . : ....... ... .............. , 851 ,934 (def.) 24,620 

T he operating expenses, including licenses and taxes, 
were in 1898 but 49.27 per cent of gross income, as against 
56-48 per cent in 1897. The administration of John B. 
Parsons, who has been in active charge of the property 
since January, 1897, has been characterized by rigid but 
wise economy extending to every branch of the service. 
No change has been made or step taken without the most 
careful regard for consequences and for the effect upon the 
earnings of th e system. The result is shown in an in­
crease of nearly 5 p er cent in passengers carried and gross 
receipts, a r eduction of IO per cent in operating expenses, 
an increase of nearly $1,000,000, or 18 per cent, in net in­
come, and the turning of a deficit over charges of $851,934 
into a ~mall surplu s, which is expected to be considerably 
increased during the coming year. A most careful and 
systematic study of traffic requirements and an adaptation 
of the time tables to them have been the most important 
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factors in the accomplishment of this remarkabl e resul t. 
Money has thus been saved by cutting off useless mil eage. 

company 's management and its employees have.: ncvu­
heen more sati sfac tory than is the case to-day. 
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FIG 2.-PLAN AND ELEVATION OF 13TH & JV\OUNT VERNON ST REETS POWER STATION 

and to all appearances the public has been quite as well 
serve<l, for certainly the relation s between the public , t}H, 

POWER STATIO NS 

Chring to the nmnb1:r of con$tituent companies and tlw 
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fact that the ele.:: l ri ca! equipm ent of th eir lines was carried 
on independently before th e consolidation, the company 
now operatec; its lines from no less than seven main power 
stations and three sub stations. while three s tations have 
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been abandon ed. The 
location of th ese sta­
ti ons is shown on the 
map, and th e charac­
ter o f their equipment 
1s shown 111 the ac­
companying table. 

Th ese station s are 
all connected together 
by special " ti e lines 
of large capacity, so 
that under varying 
conditions of load they 
can be made to assist 
ead1 other. The exact 
·meth od of doing thi s 
will be described later. 

Th e larg est of these 
station s 1s at Thir­
teenth and Mount V er­
non streets, or "Sta­
tion No. r .' ' and this 
1s al so the most re­
cently co n s tru c t e d . 
The orig inal station 
and equipment were 
g reatl y injured by fire 
about eighteen months 
ago, and th e compan y 
111 rebuilding utilized 
the opportunity thus 
presented to 1nakc 
some alterations 111 

desig n- to eliminat( 
some features which 
had proved undesir­
able-to bett er adapt 
the station to take its 
place as a main di s­
tributing point for the 
consolidated system s 
and to make it thor-

oug hly fire proo f. The rebuilding has been done on 
the plans prepared by th e chief engineer , \ V. S . Twining, 
and as much as possible of th e old equipm ent was utilized. 
lts m ain features are shown in the accompanying illustra­
tions. 

The boilers are part of the original equipment of th e sta­
tion, and were made by the Babcock & \Vilcox Com­
rany. They are nineteen in number, each of 375 h .p .. 
are of the well-known double-deck type, and there are no 
special pecnliarities to he noted 111 their construction other 
th,1!1 thos(: which are to be founrl. in th e regular standard 
rract ice of the compan y. 

T he engines were made by Robert \ \' eth erill & Com­
pany, of Chester, and passed through th e fire which de­
stroyed the orig inal station . Three of these were con­
sid erably damaged by this fire, hut the fourth ·.vas less in­
jured than the others, and it was found possible to rebuild 
all of them in such a way as to make them throug hly reli­
able and satisfactory. T he chief damage was to the high­
pressure cylinc~ers and some of the small parts such as 
valve g ear, governor , etc., though several of the steam 
cylinders, one bed pl ate and the engine were cracked by 
the intense heat. Th e high and low pressure cylinders are 
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respecti, ely 26 ins. and 40 ins . in diameter, and th e stroke 
is 48 ins. The speed is 80 r.p.m., and th e boiler pressure 
at which the engines are now run is about 150 pounds. 

Under each engine has been placed a large sole plat e 
which takes th e place of capstones usually used, and which 
serves to catch all oil used on engines and from which it is 

minute. T h e fi eld yoke is divided verticall y, and rests on 
a cast iron base plate. Th e two halves of th e field may bP 
moved back from the armature to permit access to the 
armature and fi eld winding. The fi eld has 14 poles, built 
up of laminated steel and cast in the yoke. The yoke is (Jf 
cast iron and of very large cross-sect10n fur mechanical 

(\ 
Jl 
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,C. i. 
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' 

WETHERILL-WESTINGHOUSE DIRECT _CONNECTED =UNIT WESTINGHOUSE " ENGINE TYPE " DYNAMO 

led to the oil filters. A gravity system of oil supply to all 
cups is used. 

Just previous to the fire it had been decide<l to replace 
the 4-1 TOO kw. machines of the old station with 4-1500 kw 
machines This necessitated new shafts for the engmes, 

strength. ~\t the pole tips the corners of half the lam111a­
tions are cut away, leaving but half the pole sect ion at th e 
edges, but with full section at the cent er . The proportion s 
of the corners a rc such that the fie ld di stortinn with load is 
comparatively :: mall and th e stre•1gthening of th e magnetic 

SWITCHBOARD 13TH & MOUNT VERNONl°STREETS POWER STATION - FRONT AND REAR VIEW 

and fortunately but one ot these had been delivere<l at the 
time of the fire . 

The dynamo-electric generators were built by the \,Vest­
ingl10use E lectric & l\1anufacturing Company, and are 
fo ur in number. 

These machines are of the "Engine Type." an<l are rate<l 
.at 1500 kw., 2730 amps. and 550 volts at 80 revolutions per 

fi eld due to the seri es coils is pnncipally at the cmnrnu tat ­
ing pole tip. 

The series and shunt co ils are separately wound and in ­
su lated. and ha ve an air space between them when in posi­
tion on the field . This prevents any heat from being con­
ducted from one to th e other. This construction of the 
coils all ows examination of the inner as well as 01ttcr snr-



STRE E T R A I LWAY J OUR NAL. [Vo L. X IV. No. 11. 

face in case of inju ry o f any sort T he ser ies coils are of 
copper ba rs wound ·on edge, with air spaces between the 
turns. E ach series coil consists of 2-;l- turns of I l x 2¾ cop­
per bar s. 

The armature is 128 ins. in diameter , of th e slotted type 
with bar windings. It is parallel wound, thu s making-

FIG. 4.- SEPARATOR 
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FIG. 5.- PLAN AND ELEVA­
TI ON OF ST ACK 

fourt een circu its. T h e coils are made of copper strap bent 
into the exact shape and insulat ed before placing on the 
coils. T here are no joints in t he coils. T he armatur<" 
winding is h eld in the slo ts by supporting 
wedges over the coils. A t the rear end the 
shape of th e coils is such that thev fit to­
geth er and becom e self supportit~g. thus 
doing away with any supporting clamps or 
bands. T he armatu re core is built up of 
hig h grade, specially annealed steel. T he 
construction of the core is such that no bolts 
are used in clamping the core or r nd plates. 
T he commutc1tors of these generators are 
very large, havin g a diameter at the wearing 
surface of 100 ins. T he width is sufficient fo r 
eight brnshe-; with th e standard \ Vesting­
house holder. T he holders on the U nion 
T raction machines are not the standard , but 
were built according to specifications and 
blueprints furnished by the U nion T ract ion 
Company. 

A characteristic feature of the armatures of 
these machines is the balanced condi tion of 
the m agnetic ~ircuits. By sp ecial construc­
tion th e mag netic strengths of th e different 
fi eld poles are kept equal , independent of in­
equaliti es in th e magnetic circuits. By this 
means the parall el wound armature is abl e 
to g ive equal e.m.fs. on all its fo urteen 

circuits under any conditions. A field coil may be short 
circuited or even r eversed and th e m achine will con­
tinue to operate well. T he armature may be placed out of 
center in th e field any amount with practically no effect on 
the commutation . A direct result of this balancing of th e 

pole strength is that when th e machine is running there 1s 
practically no unbalanced magnetic pull between the arma­
ture and fi eld when th e armature is out of center. The 
armature may touch the poles at one side, and there will be 
very little t endency to "hug" them. 

T he commutation of these generators is very good, and 
there is no change in lead. T he brushes may be set for full 
ioad and the load m ay be increased to 5000 amps. with 
practically no sparking. \ Vith this load the circuit breaker 
may be opened up and there will be no flashing and th e 
brush es will require no shifting . This result is due partly 
to the p roportions of the fi eld pole tips and to the low self 
induction of th e armature coil s under commutation . 

T he weig hts of the parts of one of th ese generators is as 
fo llows: 

F ield fram e, two halves ......... ... .. . 
F ield coils (series and shunt) .......... . 
A rm . core without winding or commuta-

tator ....... .. . ..... . ... . .. . .... . . 
Armature copper .............. . ..... . 
Commutator ,vith spider . . ........... . 
r\rmature com plete . . . . . ............. . 
:rield compl ete, including brush holder 

109,150 lbs. 
10,150 lbs. 

46,000 lbs. 
2,700 lbs. 

16,450 lbs. 
67,500 lbs. 

and bed plate ..... .... .. . .... ..... . . 140,720 lbs. 
Ded plate 23 ft. long, 4 ft . 7 ins. wide. 
I n order to equalize the weigh t on the two main engine 

bearings as well as to protect th e commutator from any 
danger from oil , these machines are placed on the shaft th e 
reverse of the common practice-that is, th e commutator 
is next th e fly-wheel. T h e wheels will be encased to pre­
vent any possibl e chance of accident from this arrange­
ment , and steps carried on this casing will give access to 
the upper brushes. T h e armatures are very open and ac­
cessible fo r cleaning, and are thoroughly ventilated. The 
h eating is rem arkably low on these machines. 

T he mai n sh afts of these eng ine generator units are wor­
thy of special notice. T h ey were m ade by the Bethlehem 
Iron Company upon the company 's specifications. Two 
of th ese shafts are 20 ft. 5 ~ in s. lon g and the other two are 

PUMPS, FEED WATER HEATERS AND P.URIFIERS 

1 ft. longer. The weight of each of the two shorter ones 
is 29,600 lbs., and of the longer ones 31,500 lbs.. The 
chemical composition of the shafts is as follows: carbon 
.35, phosphorus and sulphur less than .04. The tensile 
streng th of th e material was 85.000 lbs. per square in., the 
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elastic iimit 35,000 lbs., and the extension 25 per cent in 
test sp_ecimens -½ in . in diameter and 2 in . long. T he shafts 
are made of open hearth !'> teel fluid pressed under 7000 
tons hydraulic pressure and for'ged by hydraulic pressure 
under a 5000-ton press . T hey were subsequently annealed 
to relieve them of forg ing and cooling strains. T he shape 
and diameters of the shaft are shown in F ig . 6. 

The station is at present run non-condensing, there 
being no water avai lable for condensing purposes. A 

I 

be placed in a favo rable position suited to the condition:, 
under which it is operating. 

T he separators fo r this station are unique, and are com­
bin~d with the receivers close to cylinders of engines. 
They consist of concentric r in gs fas tened to but h eld away 
from a cone, as shown in Fig. 4. T he steam entering 
from the top rushes downward th roug h an expanding noz­
zle upon the edge of these r ings, which catch th e water 
and pas:,; it inward to the surface of the cone, whence it 

Commutator on thi s 
side of Generator Old E(•cf'ntric 

H uh of Gen(' rator 

FIG. 6. - ENGINE GENERATOR SHAFT 

system of di rect feed is used by means of pumps 16 ins. 
and 9f x 24 ins., built hy the Buffalo Steam Pump Com ­
pany. These are mounted on heavy sole plates, and are 
of the pressure pattern with out side packed plungers, and 
are const ructed fo r heavy duty. T hey maintain about 160 
lbs. pressure on the feed main, and are constantl y in action , 
the speed being regulated by a \Vaters pump gov-
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020 Del. Ave . Tie Line 

b ib to the bottom of the separator, the dry steam m ean­
\\ bile tu rning upward to the pipe leading to the engine 
cylinrlers . 

O n north side of room are installed three H oppes open 
exhaust heaters of 2600 h .p . each , and immediately above 
them and supported by a steel framework are three H oppes 
live steam purifiers of w oo h .p. each . 
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FIG. 7.-DIAGRAM SHOWING CONNECTIONS OF SWITC HBOARD 

ernor or pressure regulator. T his regulator consists o f 
three independent parts, the valve, the pressure cylinder 
cmd the intermediate fram e, wh ich contains a spring of 
special construction and an adjustable screw. Th e opera­
tion is very simple, the valve being controlled by the pres­
sure ,vhich is designed to be carried. The piston is forced 
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The steam piping in t11e stat ion is simple and efficient. 
Th e disposition and connections of the pipes are clearly• 
shown in the plan and elevations of the station, page 693. 
Any set 1J i boilers can be so connected into the headers as 
to serve any pair of engines, and the maximum fl exibil ity 
is th ereby secured . The automatic globe valves used in 
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FIG. 8. SWITCHBOARD 13TH AND MOUNT VERNON STREETS POWER STATION 

down when that pressure is exceeded and the valve close·] . 
\\' hen the pressure in the cyli nder is reduced, th e valve is 
opened again by the action of the spring placed in the 
fram e. T he tension of this spring is adjustable and the 
pressure carried can be increased or diminished simply by 
turning the adjustable screw. The position of the valve is 
also adjustable by turning the stem, so that th e valve may 

the station wen · ma<le by Schutte & Company, and are of 
three different types . The stop check valve on the boiler 
works actomatically to prevent a back fl ow from the main 
steam pipe. Should the pressure in a particular boiler be 
less than in that pipe, as is frequently the case when start­
ing a fit-e in the battery, by the use of this valve a fireman 
pays no attention to cuttin g in or out the boilers. The 
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balance lever valves are used as a quick opening or shut­
ting safety appliance in the main steam pipe, o r as a throt­
tl e on the engin~ for it s operation , in which case they ar~ 
fitted with a quad rant. Small brass and bronze valves in 
the piping are also well made. The gate valves 
ior both high and low pressure piping were made 
by the Chapman Valve l\!L111ufacturing Company, 
and are of their well-known standard types. The 
Chapman high-pressure steam valves are all con­
structed with removable and renewable bronze 
seats. 

cranes, built by Alfred Box & Co., o f P hiladelphia. Each 
has a main troli ey on the bridge proper, operated entirely 
from th e platforms on each side of the bridge. There are · 
no pendant chains on these cranes, as the company has 
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An interesting feature of the station is the sys- : 
tern of ventilation by exhaust steam . The latteq 
is carri ed from the low pressure cylinders into the 1 

base of th e stack, and thence through an internal( 
tube to a point about 12 ft.above the base, whence I 
it passes into the chimney proper. T he open 

0 0 
J 
1 

12,000 Ampere 

I 
space around th is internal ex haust steam tube is 
connected direct wi th the basement of the station, 

\ Vattmeter 

which in turn has large air passages to the engine 
and dynamo room above through gratings and to 
the cable vault s and condui t ducts at the further , 
end of the station. The passing into the chimney 
of the exhaust steam at a high velocity creates, of 
course, a powerful draught from all parts of the1 

3,GOO Ampe re 
Switches 

g~~:~~ 
0 0 ,- - ----------------- .., 

I I 
~ I station, and the accumul ation of gas in cabl e pits : 

and conduits is prevented, while all overheated air 
in the stat ion is removed and a fresh supply con-
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stantly drawn in from the outside. l 
T he two smoke stacks are 10 ft. 6 ins. in diame­

ter and 170 ft. in height. T hey are lined with 
brick on th e inside. T heir bases and foundations 
are o f most novel form. Nine heavy " I " beams, 
30 ft. in length, are built in concrete foundations 
to a depth of 10 ft., and so placed as to form with the 
outside plates , which are riveted to them, a circular base 18 
ft. in diameter and 20 ft. hig h . O n this the stack proper 
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FIG. ro. - GENERATOR PANEL 

is placed, and firml y riveted to it . T hese beams are, 111 

size and number, sufficient to carry the entire weight of 
the stack. 

The station is equipped with two 30-ton traveling 

FIG. 9.- MAIN AMMETER AND WATTMETER PANEL 

found from sad experience that these are likely to come in 
contact with generators and other machin ery. Much bet­
ter spee•,~ and a more uni fo rm movement 1s also obtained 
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FIG. 11.-FEEDER PANEL 

than where hand chains are used. The load is held by an 
improvtd automatic brake, which permits it to be loweretl 
at any required speed. In addition to each crane, there 
is fitted on the inside of the main girders an "outrigger," 
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by which the center aisle is served by the same crane. This 
consists of two beams mounted on truck wheels and car­
rying an auxiliary hoist on the outboard encl. This can be 
run out and in very quickly by means of a rack operated 
from the main platform. 

A t the south encl of the station has been constructed one 
of the fin est switchboards in the East. It is made up of 
fiv e generator panels, eight instrument and tie line panels, 
and sever.ty-six fe eder panels. It is of th e two-bank type, 
a gallery running over the lower bank and g iving access to 
the upper. The panels are of white marble bolted to an 

FIG. 12.-MAIN NEGATIVE BUS BAR SHOWING AMMETER SHUNTS 

iron girder framework. The floor of upper deck is slate 2 
ms. thick. All connections are made with heavy copper 
bars fastened together in parallel in such a way as to fur­
nish sufficient carrying capacity so that there is not the 
slightest overheating, in spite of the heavy current s that 
pass over the different circuits. Illustrations and diag rams 
of this switchboard are given herewith, and some explana­
tion of the circuits will be interesting. 

This station serves as the general clearing house, as it 
were, for stations I, 2, 3, 4, S and 6, as will be seen on th e 
inset map. To a heavy bus bar sectionally divided are 
connected the other five stations through heavy copper 
mains made up as follows: 

Connecting No. I and No. 2 are six cables with a tota~ 
area of 5,000,000 c.m. 

Connecting No. I and No. 3 are eight cables with a total 
area of 8,000,000 c.m. 

Connecting No. I and No.Sare four cables with a total 
area of 3,000,000 c.m. 

Connecting No. I and No. 6 are three cables with a total 
area of 2,000,000 ·c.m. 

Connecting No. I and No. 4 are two cables with a total 
area of 2,000,000 c.m. 

Station No. 4 is tied to Station No. 6 by cables having :1 

total area of 4,000,000 c.m., and Station No. 2 is ti ed to 
Station No. 3 with four cables, having a total area of 4,000,-
000 c.m. 

There are two positive bus bars on the generator and 
feeder panels. The feed ers can be connected at will to 
either o f these Lus bars, and all or any number of feeders 
can be serveo by the four generators in the Mount V ernon 
Street Station; while in case the station becomes over­
loaded in the heavy hours of the clay, current can be 
drawn through the tie lines from one or more of the other 
fo ur stations and connected to special banks of feeders, 
whose loads are proportionate to the amount which can 
be spared from the sending station. Conversely, the 

Mount Vernon Street Station can help out any of the other 
fo ur stations at the time of their greatest load, sen<ling 
current over th e tie line, t l1 is circuit being use<l nn special 
feeders iu the receiving station. 

All the current in the company's different stations is 
carefully m etered at various points, so that the company' s 
records are exceptionally complete, and its costs are re­
liable. Great care is tak':'.n to calibrate the wattmeters 
periodically, especially soon after a short circuit, as it has 
been found that the heavy currents going through the watt­
meters will sometimes change the magnetic conditions to 
such an extent as to interfere with their accu racy there­
after. 

The Mount Vernon Street Station switchboard is 
equipped with General Electric generator and feeder cir­
cuit breakers, Thompson Wetttmeters, Weston volt and am­
meters, Bristol recording volt and ammeters, and Anderson 
knife switches of a peculiar pattern, built specially for the 
Union Traction Company. The 1200-amp. double-throw 
switch is illustrated in Fig. 13. The two outer blades 
carry the main current, and are connected to the inner 
blade by springs. The inner blade makes and breaks the 
circuit and carries the full current for the brief time neces­
sary for such make and break only. By a peculiar arrange­
ment of eccentrics on the inner blade, and a stop and spring 
connecting the outer blade thereto, all the blades are 
rigidly secured to the handle when the switch is closed on 
either of the two positive bus bars, above and below the 
pivoting point , but the center blade yields only when the 
:,witch is open , thereby providing a quick break fo r each 
side. 

The Bristol recording instruments show the fluctuations 
in the current and volt­
age during the day, 
and the chart s which 
are obtained by them 
are exceedingly inter­
esting, and serve as a 
check upon the elec­
trician in charge of the 
station . 

A t the Mount Ver­
non Street Station 
wash and toilet rooms 
have been provided; 
also a large locker­
room containing sev­
enty-two steel lockers, 
enabling each man to 
have his mvn locker. 
The m en work in three 
eight-hour shifts, from 
7 A. M. to 3 P. 1\1., 3 
P. M. to II P. M., II 
P. M. to 7 A. M. 

THE DISTRIBUTION 

CIRCUITS 

It will be inferred 
from the above de­
scription of the tie 
lines and the Mount 
Vernon Street switch­
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board that the com- FIG. 13.-SIDE VIEW OF 1,200 AMPERE 

pany's stations are not DOUBLE THROW SWITCH 

operated in parallei to serve the general distribution 
system. This has been found impracticable, not only 
because of the number of stations to be so connected, 
which would naturally introduce complications, but 
also because the stations are so near together that 



700 STREET RAILWAY JOURNAL. [VoL. XIV. No. r1. 

any practicable tie lines would be of extremely small 
resistance, and the point of zero difference of potential be-
1ween the current output of the several stations could not 
be confined to the distribution circuit, but would in- . 
evitably work back into the stations themselves and re­
verse the generators. The alternative plan indicated above 
bas therefore been adopted of grouping feeders so that 
they can be served from any of the stations-not alone that 
to which the feeders are directly connected. On account 
of the enormous area covered by the city of P hiladelphia 
and by the company 's lines, the "load peaks" of the differ­
ent stations are some distance apart in point of time, and 
for this reason it is possible for one station running below 
its maximum load to help out another which may be at the 
same time overcrowded. T he Mount Vernon Street sta­
tion, for example, being in the heart of the business dis­
trict, naturally requires help during that hour in the aft er­
noon when the rush of homeward travel begins, while a 
little later it may help out some outlying station whose 
cars are crowding in upon its feeders. 

Practically the entire distribution system of the com­
pany is carried under ground, th ere being only a few short 
sections in the outlying districts where the feeder wires arc 
on pol es. Nearly a thousand miles of lead-covered in­
sulated cable of all types of manufacture are carried in the 
company 's conduits, together with a very large mileage of 
bare copper wire fo rming the rail return circuits. Sup­
plementary wires in the track itself are but little used, the 
rai l conductivity being maintained by a thorough system 
of bonding, whil e the return fe eders carry the bulk of th e 
return current. The company is now using for regular 
bonding work a special modification of the Atkinson 
horse-shoe bond, and for its special work and cross bond­
ing it is using the Columbia bond, made by the Roehling 
Company. Owing to the station tie lines and improved 
methods of distribution, the company has considerabl? 
more underground cable in service than is now or will be 
required for some time in the future, and no large pur­
chases will probably be made for several years to come. 

T he conduits, vvhich arc of practically all existing types 
-cement-lined iron pipe, vitrified clay and creosoted wood 
--have all given good sati.siaction, but the company is using 
vitrified clay on all new extensions. There is very little 
troubl e from any cause with the underground distribution 
system . Great ·care is taken to keep the lead sheathing of 
the cable always negative so as to prevent electrolysis, and 
an inspector is constantly making tests all over the system 
to accomplish this result. 

The company has had in -service on the Chestnut Hill 
line for nearly two years a large 500-amp. hour storage 
battery, built by the E lectric Storage Battery Company, of 
Philadelphia, of its type G-r3. There are thirteen plates in 
tach of the 250 cells, and the normal rating is 120 amp. fo;· 
eight hours or 500 for one hour. This battery has been of 
great service in equalizing the load on the Chestnut Hill 
line. T he storage battery plant, including real estate, bat­
tery and building, together with a special generator and it s 
engine at th e power station, cost less than half of what 
a separate station would have cost at the Chestnut Hill end 
of the line, and hardly a tenth of what the necessary copper 
cables and conduits would have cost. The actual annual 
operating cost of the battery has proven to be far less tha11 
interest upon the necessary copper invested, and much less 
also than the cost of running a separate station of the size 
which would be required for this line. The company seems 
perfectly satisfied with the results obtained from the bat­
tery, and will no doubt install more of them when similar 
conditions justify their use. 

ROADBED 

By the terms of the franchises for electrical equipment 

obtained by the Philadelphia companies, the latter were 
obliged to repave with improved pavement all streets through 
which their tracks ran, from curb to curb. The result is 
that the Union Traction Company, their successor, finds 
itself in possession of one of the finest roadbeds to be 
found anywhere in this country. The pavements, while 
exceptionally good, are as a rule of types such that pleas­
ure riding, whether by carriage or bicycle, is not a promi­
nent feature of Philadelphia life, and the narrowness of the 
streets tends still furth er to throw the burden of regular 
daily transportation upon the company's lines. 

The company has lately standardized its special work 
most carefully, ?.nd now has regular charts and tables by 
which all curve.s, crossovers and switches are laid out. 
T he special work is particularly good, and with the excep­
tion of some heavily worked track in the heart of the city, 
the joints and rails throughout the system are in fairly 
good condition, and will stand several years' further ser­
vice. Much of the repair work is being done with the Falk 
cast welded joint. Detailed descriptions of the track con­
struction of the constituent lines have already appeared in 
the STREET RAILWAY JO URNAL. 

ROLLING STOCK 

The company owns nearly 3000 motor cars. These are 
nearly all from 18 ft. to 22 ft . in length and are equipped 
·with single trucks, although there are a few double-truck 
cars. The car bodies were made chiefly by the St. Louis Car 
Company , Jackson & Sharp Company, Laclede Car Com­
pany, American Car Company, and J. G. Brill Company. 

The trucks were made by the Peckham Motor Truck & 
\Vheel Company, the McGuire Manufacturing Company, 
the J. G. Brill Company, and the Bemis Car Company. 

The standard colors adopted by the company for car 
painting are· wh ite and yellow, and a simple form of letter­
ing is used. The company will probably not be in the 
market fo r large purchases of cars for several years, as 
its equipment is considerably greater than its present oper­
ceting requirements. 

Of the 6048 motors in service 4180 were made by the 
General E lectric Company, and are chiefly of the G. E. 800 
type, and r868 were made by the Westinghouse Company. 
The General Electric type K controller and Westinghouse 
G controller are used. The efficiency of the motors is such 
that under the conditions in P hil adelphia the current out­
put of the station is equivalent to about r.3 kw. hours per 
car mile operated in summer months, and r.5 kw. hours 
per car mile operated in the winter, when heaters are used. 

CAR HOUSES 

The company owns no less than twenty-six car houses, 
\\ith a total storage capacity of 3000 cars. Its two repair 
shops are located at N inth and Dauphin Streets and Ken­
sington Avenue and Cumberland Street, and are well 
equipped for economical repairs. 

••• 
"The general standard of street railway employees for 

faithful service and fidelity to their trust has more than 
kept pace with the wonderful changes and improvements 
that rapid transit has brought about, and they will be 
found vieing with their brethren in other pursuits in their 
devotion to the best interests of their employers."-Mon­
treal, 1895. ,. 

"Every employee of a street railway should be considered 
as an agent with possibilities of harm to his employer. It 
is not enough that he be intelligent, sober and industrious. 
He should be of good judgment and sound thinking; and 
neither communistic, socialistic or anarchistic in his views; 
not discontented and at cross-purposes with the whole 
social order, but of cheerful disposition and content to 
make the best of life as he finds it."-St. Louis, 1896. 
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Interurban Railroading at Cripple Creek 

Among the mines of Colorado, as well as in the metro­
politan streets of New York, the three phase system is 
proving an important factor in the question of power dis­
tribution for railways. Butwhile the N ew York installations 

·::~~ ;r . 

. . -.. 

Montpelier railway, described in the STREET RArLWAY 
JOURNAL for September last, for several small European 
electric railways and for the great underg round electric 
road in London the three-phase system will also be used. 

From Cripple Creek to Victor, in Colorado, runs the 
recently installed road of the Cripple Creek District Rai l-

VIEW OF CRIPPLE CREEK FROM THE RAILWAY LIN E 

have not yet been put in operation, the value and practica­
bility of the system is being shown on distant and smaller 
roads, so that no doubt as to its efficiency under proper 
conditions can be entertained. High tension, three-

way, first division, a lin e some 6 miles long-the first 
installment of an interurban network, which will eventually 
connect many of the busy mining towns of Colorado. As 
the road will ultimately cover long distances, the three-

PASSING THE ANCHORIA-LELAND MINE 

phase alternating current reduced in transformers and 
changed in converters to low tension direct current for use 
with ordinary electric street cars was first employed in this 
country at Portland, Ore. At Lowell, Mass., this method 
was first adopted for the operation of long interurban elec­
tric railway service with gratifying success, and since then , 
in almost all cases involving a transmission of power, be­
yond the economical limits of the directly generated direct 
current, three-phase systems similar to those at Portland 
and Lowell are employed. For the operation of the Barre-

phase system with current g enerated at high pressure, 
transmitted, reduced and converted has been adopted as 
most suitable to the eventual demands. T he source of the 
power is the flow from the different watersheds from Pike's 
Peak. The site of the power-house is located a few hundred 
feet above Lake Moraine, in close proximity to the cog 
road leading from Manitou to Pike's Peak. 

The water is brought through a riveted steel pipe line 
about 2700 ft. long to a 4-ft. Pelton water-wheel, running at 
500 r.p.m. under a head of 700 ft. To the wheel is directly 
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DESCENDING THE DIVIDE 

connect ed a General E lectr ic 225-kw. three-phase alte r­
nator, wound to deliver current directly to the line at a 
pressure of 6300 volts and a periodicity of 25 cycles . 
T he exciting current is obtained from a General E lectric 
multipolar direct current generator, directly connected to 
an 18-in. water motor running at 1400 r.p.m. 

Previous to the installation of the three-phase g enerat­
ing plant, continuous railw:iy current was furnished direct­
ly to the trolley line at 550 volts from the Cripple Creek 
lighting station, where the railroad company installed a 
General E lectric 225-kw. multipolar direct current gen­
erator driven by an Armingt on & Sims compound engine. 

TRESTLE CONSTRUCTION 

This steam plant will be held as a reserve upon which to 
call in case of emerg ency. 

T he generating station switchboard is built of two blue 
V ermont marble panels, one for the generator and one for 
the exciter, equipped with the usual indicating, measuring 
and controlling instruments. The high potential switches 
are of the type adopted by the General E lectric Company 
for use in all its high potential installations. They are of 
the extremely quick break type, and are unprovided with 
handles, the opening of the blade being effected by means 
of a long stick with a hook at the end, which hook is in-

serted in an eye in the free end of the switch. The switch 
blades are separated from each other by marble barriers to 
eliminate all chance of arcing between the blades. In 
order to bring the blades away from the board both hinge 
and clips are mounted on corrugated 1 ubber cones about 
3½ .ins. high . Similar pyramids intervene between the 
back of the board and the high potential connections. G. 
E. ball lightning arresters are used, one set being placed in 
the generating station itself, and another in a lightning 
arrester house a few fee t distant from the station. As the 
station and line are situated in a locality some 10,000 ft. 
above sea level, where electric storms are frequent , the 

TOWER CAR 

necessity for reliable lightning arresters is forcibly brought 
home to the station manager at oft-recurring intervals. 
So far the ball type has proved highly successful. 

From the power-house t::e circuits run over a pole line 
as fa r as the Horseshoe Pass, the wires being strung on 
L ocke tr ipple petticoated high-potential insulators. Along 
the tops of the poles runs a bare iron wire grounded every 
few poles, as an additional protection against lightning. 

The total length of the transmission line is about 9 
miles . 

The transformer and converter sub-station is located at 
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Horseshoe Pass, at the station of Midway, half way between 
Victor and Cripple Creek and about midway between the 
terminals of the first division of the railroad. The reducing 
transformer equipment consists of three 75-kw. General 
Electric transformers, cooled by a current of air forc ed up 

~--- . ...::~ 
"':.,, . 4-.."}..;.., ~ ·~· ,, 

- ♦ ... _ -'1;', 

I ,,: ,:, ,. . -
·":i]J. --e~ 

passes. It may be said to be made up entirely of g rades 
and curves, and, indeed, according to an .engineer who re­
centl y in spected it, " there is not enough straight track on 
the whole road to make a decent crowbar." Curves as 
sharp as of about 100 ft . radius are frequent; the average 

ASCENDING TH E MOUNTAIN 

through the core and windings. In these the pressure is 
reduced to 350 volts, and at this pressure the three-phase 
current passes to one 200-kw. General Electric rotary con­
verter of standard construction, running at 750 r.p.m. , and 

RAILWAY GENERATOR AND WATER WHEEL 

issues to the trolley wire from the commutator side direct 
railway current at a pressure of 550 volts. The switch­
board in the sub-station consists of a single panel fully 
equipped with the necessary apparatus. 

The line is 6.25 miles long, single track, with two turn­
outs and three spurs. It is the highest electric railway in 
the world, and runs from Cripple Creek to Victor directly 
over the top of the mountains, with terminal facilities , car 
barns and offices at the former town. The illustrations 
show clearly the nature of the country through which it 

grade between Cripple Creek and Midway Station is 6.09 
per cent, the maximum ri sing to 7½ per cent, the rise being 
about moo ft. at an altitude of rn,500 ft. Between Midway 
Station and Victor the average grade is 4.68 per cent. The 

SWITCHBOARD AND EXCITER 

track is laid with 60-lb. T rail, on ties closely laid and well 
ballasted. It is bonded with terminal bonds of two 0000 
copper wires. Track and roadbed have apparently been 
laid down with the sole end in view of permanency of in­
stallation and solidity of construction. 

The rolling stock consists of three 40-ft. closed vesti­
buled double-truck cars, manufactured by the Barney & 
Smith Car Company, for the passenger service, and one 
33-ft. 6-in. double-truck baggage and freight car. Each 
passenger car is equipped with two G. E. 57 motors, with 
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two "K .. - 1 I controll ers, and the baggage car, with four 
G. E. 1000 motors and two controll ers. i\ ll the cars are 
provided with Christensen air brakes and air whistles . 

T he road has been in operation since J an . 3, 1898, on a 
strictly ra il road basis, with fi xed time schedul es . Since 
traffi c was inaugurated no trip has been lost, nor have any 
diffi cul ties been encountered not already provided fo r be­
fo re actual operation was begun 

T he road has five stations-th e terminals at Cripple 
C·eek and Victor, and Anchoria , Midway, W indy Point 
and D yer stations in the order named from Cripple Creek. 
The round trip is at present made in I hour and 29 minutes 
at an average speecl of about IO m il es an h our , but thi s 
speed will shortly be increased to make a round trip be­
tween Cripple Ct eek and V ictor in one hour. T he road 
was promoted, constructed and is under the g eneral m an­
agement of L. D. Ross , -vice-president of the company. 
O nly passenger traffic has been handled up to the present 
t ime, but th e road was buil t and equipment has been or­
clered to haul ore and _other freigh t in the di strict. T he 
road is buil di ng and will have in service within sixty days 
four m ore passenger_ cars to take care of the passenger 
traffi c alone. 

----♦+----

Special Cars in Brooklyn, N. Y. 

T he N assau E lectric Rai lroad Company, of Drooklyn , 
has in operation on it s lines a n umber of speciall y designed 
cars, sev<:-ral of which are extremely novel and ing enious . 

FIG. 1.-EXTERIOR OF OFFICE CAR 

These include an offic e car , a tower car , two parlor cars 
and a new type of convert ible car of which about 2 50 are 
now in operation on th e road or in process of construction . 

Th e office car, which is shown in Figs. 1 and 2, was de­
signed by F. S. Drake, superintendent of the Nassau sys­
tem , and he spends about three-fourths of hi s time in it , 
traveling from one point of the road to another. Mr. 
D rake states that this car has com e to be an almost indis­
pensable part of the road's equi pment, as it enables him to 
make inspections and perform work that it would be ex­
trem ely inconvenient to do without it. As will be seen 
from th e ill ustrations, the car is an ordinarv one with r6-ft 
body, from which the seats have· been rem~ved. ' It is fitt ed 
v\· ith arm chairs, a large desk , rack g iving the nam es of 
conduci:ors, hanging sh elf, etc. T here is a five- lig ht clus-

ter over the desk. J ohns ' h eaters are used, and th e body is 
mounted on a Peckham truck. T he car has a regular mo­
torman and conductor who are detailed to th e service, and 
of course it runs as a special at all times. Dy thi s arrange­
ment the superintendent is enab led to keep under inspec­
tion the entire 1 5 0 miles compri sing the system, and he can 
visit the different depots, of which the company has six or 
seven, :a s frequently as he desires and without losing any 
time. t---I e takes a clerk with him in the car, and does most 
of th e office work connected with hi s position while going 
f1 om depot to depot , such as auditing bill s, making time­
tables, a~.signin g conductors, etc. A noth er advantage of 
the car"" that the superintendent can take the heads of de­
partme nts over th e different divi sions and call their att en­
tion to any desired changes or improvements. The car is 
equipped with vVestinghouse motors and General Electric 
controllers . 

T he pa rlor ca r shown in F igs. 3 and 4 is known as the 
Pontiac , and is used exclusively by H on. T . L. J ohnson, 
t reasurer o f the Nassau Company, fo r the personal use of 
l1; mself ci nd fa mil y. It was orig inally a r6-ft car, but has 
been rebuilt in the shops of the Detroit (Mich .) Citizens' 
Street :R ailway Company, and has been made somewhat 
sl1ort er and provided with very long platfo rms. The ex­
tf rior is painted white, with gold trimmings . The interior 
i:; fini shed in light m ahogany with white ceiling decorated 
ii)• gold . T he windows are beautifull y draped with g reen 
curtains. Steel motor equipment is u sed, and the body is 
mounted on a Dupont truck. 

T he car is equipped with a very ingenious portable turn­
t::ible by which it can be switched from one track to another 
at a crossing where there are n o connecting curves . This 
has been found very convenient in transferring from the 

FIG. 2. - INTERIOR OF OFFICE CAR 

Kassau system to some of the o ther railways in Brooklyn 
T h e device employed consists of a hydraulic jack, located 
tmder the car , au d upon which th e entire car can be raised 
ofl the t rack. T h e car is run to the center of the crossing 
and is li fted by the hydraulic jack until the wheels clear the 
rails. It is th en i,wung around to an angle of 90 deg. , if the 
crossing is a ri ght-angle crossing, and then lowered so that 
it can 0perate on the other track . This is the first applica­
t10n of thi s principle, so far as it is known, and it was in­
vented by T. L. J ohnson. It is shown in detail in Fig . IO. 

F ig. 5 shows th e private car of th e president , A. L. John­
son . T his is used by the president and directors, and i5 
also employed fo r carrying di stinguish ed persons over the 
rc,ad. 1 t is a 22--ft. car, 8 ft. wide, or 8 ins. wider than the 
ordinary c;:us_. St e~} m otors arc employed, and the car is 
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rnotmkd on a Dupont truck. The interior is elaboratelv 
dc-corate<l, and large plate glass is used in the windows, 
which arc tastefully draped with rich curtains. A buffet is 
provided, so that luncheon can be served en route if de­
sired , .rnd the car contains several large wicker arm chair s 
and a crJmfortable sofa. 

Figs. 6 to 9 illustrate a very unique tower car, which 
was designed by the superintendent, F. S. Drake. As ,.vill 
Le seen, it is a box car upon which has been mounted a 
movable tower and platform. The tower is raised by a 
windlass and wire ropes. The platform can be revolved to 
any position and locked, enabling the car to stand on one 

FIG. 3.-EXTERIOR OF PARLOR CAR, PONTIAC 

FIG. 5.-INTERIOR OF PRESIDENT'S PARLOR CAR 

track while the men are repairing the overhead appliances 
on the other track of a doubl e-track road. The car con­
tains apparatus for raising poles, jacks, digging tools for 
repairing washouts on the line 0 1 breakdowns, in fact ap­
paratus of every description for making repairs , and is a 
miniature repair shop on wheels. It al so contains testing 
apparatus, a water rheostat and electric heaters, and is 
fitted with a trolley pole and motors so it can go to any part 
of the system. 

The car is also equipped with apparatus for stringing 
trolley ·wire whe1-, operating under its own power. A large 
reel of trolley wire is located inside the car, and the loose 
wire is led out through the top of the car over a brass pul­
k:y. The end of the wire is th en clamped to the end span 

or anchor and the car proceeds reeling out the wire. The 
,, ire is alive, and the reel and a il points of contact with it 
<1re carcf ull y in .sul atecl. \Vhen stri nging ne~v wire the cur­
rrnt is 1;ot taken to the motors through the trolley pole , bu t 
throug h a brass pulley which bears o n the wire at the poin t 
wh ere the latter passes throug h the roof. 'When the car 
reaches the first span it is stopped and the men on the pla t­
fo rm make the connection between the wire and it s hanger 
and they then proceed to the nex t span . A force of men 
can thus string and put in position a mil e of wire in less 
than twenty minutes. In this wav the wire can be strung 
cm a line u·pon which cars are ru~ning, and if the regula{· 

FIG. 4.-INTERIOR OF PARLOR CAR, PONTIAC 

FIG. 6.-STRJNGING NEW TROLLEY WIRE FROM TOWER CAR 

service is on a h eadway of twenty minutes the construction 
car can take down th e old wire and put up new wire for a 
distance covering a mil e before it h as to get out of the way 
oi the regular cars. Fig. 9 shows the tower lowered to the 
roof, F ig. 6 shows the car as it appears when stringing new 
wire, and F ig. 8 illustrat e.-; the platform swung round for 
working over the opposite track. Fig. 7 is a diagram 
showing the interior arrangement of the car. 

In Figs. r I, 12, and r 3 arc shown vievvs of a recent con­
vertibl e 0 1· combination car which has been designed by T. 
L. John son . I t is intended for both winter and summer 
use, and is, in the main, constructed nearly on the plan of a 
t c>gular open ~ummer car o f t en cross seats. The eight 
seats between the ends are arranged in four compartments 
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and turned to face each other in pairs, making four open 
spaces. O ne side of the car is constructed of panel work, 
\\'ith large g lass windows from the level of the top of th~ 
seatbacks to the roof. T he g lass is not fitted with sashes , 
but is designed to be taken out altogether in warm weather. 
On the side of the car which nms nearest the sidewalk 
there are four doors on rollers, opening into the four com­
partments. The doors slide back and, when open occupy 

FIG. 7.-PLAN OF INTERIOR OF TOWER CAR 

th e space at the side corresponding to the room between 
the bac 1,;:s of the seats. The doors are made so as to fit the 
~hape of the side of the car, the lower part being bent in 
toward the center of the car. The doors are fitted with 
antomatic catches which keep them closed or open as the 
c.tse may be without letting them move backward or for­
ward on account of the jerks of the car when in motion. 
All dimensions are exactly the same as those of an ordinarv 
ten-seat open car, with the exception that the distance be­
tween the seats in the four compartments is somewhat 
"ider, being 25 ms., and the space between the backs of the 
Sl-ats is according ly narrower, there being only 4 ins. be­
nveen the uprights of the backs of the seats. The addi­
tional space secured between the edges of the seats gives 

FIG. 8. - TOWER CAR WITH PLATFORM AT RIGHT ANGLES 

more comfort to the passengers sitting opposite each other. 
At both ends of the car there are two large glass windows 
vvhich can be raised or lowered and can be held in three 
different positions by catches similar to those used on 
steam railway coaches. Under each seat is placed an elec­
tric heater of the H. W. Johns Manufacturing Company. 
These heaters are away from the passengers and cannot 
possibly come in contact with their clothing. 

The running board or step on the side that is closed in is 
taken off, as the entrances are only on one side. This ne-

cessitates the car being run from one end always, and in 
order to do this the company is making arrangements to 
have loops or Y's at all termini of its lines. 

All parts of the car are built in a substantial way, so that 
in winter when the doors are closed and heat turned on the 

$/OE BARS OFTRVCI(, 

FIG. 10.-HYDRAULIC LIFTING JACK 

car will be warm and comfortable. In summer, on the 
other hand, when the end windows are lowered, the doors 
and all roof ventilators open, and the glass taken out of the 
enclosed side, the car is practically an open one, with the 
ad vantage of being easily changed to a closed car in case 
of a sudden storm or change of weather. On a single 
roller on the outside of the enclosed side is hung a large 

FIG. 9.-TOWER CAR WITH PLATFORM LOWERED 

curtain, which is worked by the motorman and conductor 
in case of rain, when the glass windows are not in place. 
The inside of the car is fitted with straps for the use of the 
passengers obliged to stand.. These straps are hung on 
c1 oss rods attached to the upper part of the car. 

The car body is 21 ft. 7 ins. long, inside dimensions, and 
31 ft. 10 ins. over all. It is 7 ft. 6 ins. wide. The seating 
capacity is forty passengers inside and ten passengers on 
the two outside seats, one of which is at each end. Fig. 13 
is a diagram of the seating arrangement and the doors. 
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Th e advantages claimed for this type of convertible car 
were clearly pointed out by Mr. Johnson at the m eetmg 
of the New York State Street Railway Association at Man­
hattan Beach on Sept. 13. Mr. Johnson 's remarks made at 

The Nassau E lectric Railroad Company al so possesses a 
novel rai l car which was constructed in its own shops along 
lin es suggested by Mr. Drake. Considerable difficulty had 
been experienced in distributing 60-ft. rail s to outlying di s-

FIG. 11.- VIEW OF CONVERTIBLE CAR SHOWING DOORS CLOSED 

tl,at time will be found in the STREET RAI LWAY Jou RNAL 
for October, 1898. For summer use the car is the same as 
the regular open type, but for winter use it will seat fifty 

tricts, and in order to facilitate the work of carrying these 
long rails an ordinary flat car was obtained and remodeled 
to suit the conditions. The platform of the car is about 40 

FIG. 12.- VIEW OF CONVERTIBLE CAR SHOWING DOOR S OPEN 

passengers, whereas the ordinary box cars can seat but 
thirty. In addition, the car is in use 211 the year round, 
vvl1ereas regul_ar open and closed cars are only earning 

/ii; 

FIG. 12.-PLAN OF CONVERTIBLE CAR 

revenue for six months of the year. The Nassau Companv 
has built sixty of these cars itself, it has changed about IJO 

ordinary open cars to this type, and has had about sixty ad­
ditional ones built by the St. Louis Car Company. 

ft. long, and is mounted on two swivel trucks with very 
small wheels. T he car has a long drawbar at each end, 
and when moving rai ls two motor cars are employed, one 

to push the car and one to pull it. T h ese 
tend to prevent possible accident if one 
of the drawbars should break on a g rade. 
Each drawbar is about 15 ft. long. This 
car will carry eighteen rails of 60 ft. 
lengths and weighing 90 lbs. to the yard, 
and will do the work of five six-horse 
teams with a great deal less trouble and 
in less time. ~· 

There can be no established method 
to guide all companies and localities 

as to the advisability of the adoption of a transfer sys­
tem, and each company must act wholly on its local con­
ditions and requirements in the introduction of the same.­
From address at the Montreal Convention, 1895. 
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LETTERS AND HINTS FROM 
PRACTICAL MEN 

Bad T rack 

l\fouNT V ERNON, N. Y., Oct. I I , 1898. 
EDITORS STREET R AILWAY J OURNAL: 

T he accompanying eng raving shows a section of track 
that is in constant u se, and which co1,tains an innocent­
looking but very bad feature, nam ely, ·,e break in the 
curvature at the rai l joints. Owing to t rie inability of the 
camera to '' see around the corner," the succeeding similar 
joints cannot be shown , but th e fac t is that thi s curve is 
laid out with rails, bent with a radius larger than the curve, 

POORLY BENT RAILS ON C URVE 

the eonneetion being made at the joint by setting over the 
rail to make up the difference in eurvature. T his is very 
poor eng ineering practice. In the first place it is an abom­
ination to the passengers, but leaving that out of consid­
eration , the damage cl one to the rolling stoek, slamming 
around such a turn , is very serious ; it racks the trueks, 
until the whole ear loses it~ r igidity . 

T he photograph sent shows, not a backwoods line, but 
one near a large m etropoli s ; a road wi th a heavy twelve­
month traffi c, and enou gh business. fo r a doubl e track. 
\ ;\Then the line was built t he poles were set very elose to 
the track , so near that the open car, as now built, cannot 
be operated . T hi s is a losing investment fo r summer 
travel. 

It seems almost unneeessary to call attention to such 
items as these, but th e appearance of such errors on other­
wise well built roads n ecessitates eautioning managers 
against the money-eating powers of a few faults in track. 

F. \A/. BRADY, M . E. 
---♦•---

Cleaning Cars 

Soun-r CovINGTON & CINCINNATI ST. R. Co ., 
CovrnGTO N, KY. , Sept . 19, 1898. 

EDITORS STREET RAILWAY J OURNAL: 
Answering your inqu iries about our method of cleaning 

ears, would say that our master mechanic, George J. Smith , 
reports that we have been using tbe ' 'Modoc Liquid 
Cleaner" fo r the past four years, and when it is properly 

applied we consider it the best article that there is for the 
purpose intended, particularly varni shed surfaees. It nqt 
onl y removes clirt and g rime with out injuring the surfaee, 
but imparts a luster to the varni sh. O f course, thi s does 
not apply to a surface on whieh the varni sh is a year or 
more old, as you understand that the luster of a varnish 
becomes dim after that time. 

To secure good results this eleaner must be properly 
applied and g iven proper attention. You appreeiatc that 
there is an impression that a "cleaner" should remove dirt 
without labor; som e do, but the alkalies remove the varnish 
also. W e apply the "Modoc" cleaner as follows : The 
ca r cleaners take cl ean waste and wipe o ff all loose dust; 
thi s, of course, removes much g rit; th e rubbing must be 
clone lightl y, as the g·rit would scratch the varnish. When 
thi s is compl eted the car cleaners each take as much clean 
waste as can be h eld fi rmly in the hand, and saturate it 
with the cleaner; if the car is very dirty they go over the 
entire car fi rs t , and th en commence on a panel, and clean 
it thoroughly by rubl,ing; the cleaner is then wiped off 
with clean white waste. Ca1·e must be taken to have the. 
di1·t thoroug hl y loosened before wiping off , oth erwise the 
labor is triple the next time the ear is cleaned. Care must 
also be taken to remove all of the cleaner ; if it is not done 
th e dust will adhere to the panels of th e car. It takes about 
one quart of cl eaner to clean a 30 ft. box-ear. 

T. l\!I . J ENKINS, 
Superintendent. 

-----♦♦---

American Engine Design from an English Standpoint 

CO LE, lVI ARCHENT & M ORLEY, 
MAKERS OF ENGINES, PUMPS, ETC., 

BRADFORD, E NG., Sept . 23, 1898. 
EDITORS STREET R AI LWAY J OURNAL : 

Having occasion recently to visit the U nited States, I 
took the opportunity thus afford ed to look through a num­
ber of the power-houses connected with eleetrical installa­
ti ons (prineipally fo r traction), and to study American 
practi ce in Corliss eng ine building . 

F irst , let m e say that I was astonish ed at the kind man­
ner in which I was received on all hands, and th e freedom 
with which the engineers I m et di scussed all sorts of de­
tail s; seldom did 1 meet anyone who appeared reluetant 
to exchange views. Now everyone knows that it is im­
possibl e fo r anybody, of whatever business , to examine 
many productions of eontemporary firms without learn­
ing something or oth er , and I must confess to having ac­
quired many useful bits of in formation. However, it 
would be little service to m ention these, especially to the 
people from whom they were learned, henee I propose to 
briefly refer to one or two points of design in which I 
thought A merican engine builders might take a hint from 
our E nglish praetice. 

P erhaps the m ost important parts of a steam engine are 
its cylinders, and there ean be no doubt as to the necessity 
fo r the constrnetion of these being the best that can be 
designed, as the failure of a cylinder is a serious matter. 
It is also oft en diffieult to r epair, and, if not properly re­
parable, the substitution of the eylinder by a new one is 
usuall y, in large engines, a work of eonsiderabl e tim~ The 
importance of good design, then, makes it unneeessary to 
offer an apology fo r remarking on eylinder design .. 

I give at F ig . I a rough sk eteh of what seem ed to me to 
be the prevailing general design of Corliss steam cylinders 
with A m erican builders, while in Fig . 2 I give a seetion 
through a cylinder of the standard design of the firm with 
which I am connected, and I believe this latter may be 
taken as fairly representative of English praetiee on large 
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engines. One great difference between these two designs 
ii es in the fact that the steam connection between each pair 
of valves is, on the American eng ine, by means of passages 
cast on the cylinder, whil e on the E ng lish eng ine it is by 
separate pipes of circular section. The arrangement 
shown at Fig. 1 prevailed in E ngland some years ago, but 
experience with cracked cylinders owing to the large flat­
sided steam chambers has resulted in a preference for the 
separate pipe connection. S imilarly the writer knows of 
cracked cylinders caused by the differential expansion pro­
duced, owing to the chamber connecting the exhaust 

PORTION OF 
CYLIND ER 

EXPOSED TO 
EXHAUST 

STEAM 

,,•trcct R ail way J uur11 nl ,,\'. r . 

SECTION THROUGH A-B 

FIG. I 

valves at the opposite ends of the cylinder being cast with 
the cylinder. 

The cast on the exhaust chamber was the first to dis­
appear, and after thi s the top steam chamber was succeeded 
by the separate pipe. I quit e agree that the top connecting 
pipe is som ewhat unsig htly, but appearance must take sec­
ond place to safety. 

Among the different power-houses I visited, I happened 
to see about half a dozen engines with cylinder cov ers re­
moved, and therefore had an opportunity of examining the 
steam ports. R especting these I noted that in all cases 
the corners of the ports were quite sharp, instead of well 
rounded. This may appear a very trifling matter to men-

F IG. 2 FIG. 4 

tion, but I consider it worthy of remark , having known 
more than one case of cracking of the bars across ports, 
in consequence of the leaving of sharp corners, through 
either moulders' or draughtsmen 's oversight. A glance 
at a section through the steam ports of a Corli ss engine 
g ives one an idea of the necessitv fo r such bars to be verv 
sound and capable of taking a l;rge pull , also of support­
ing the metal between the port and th e cylinder encl. 

Leaving cylinders and turning to fl y-wheels, I was 
1 ather surpri sed to find how many firm s adopt what I be­
li eve is called in A merica the "arrow-head" construction 
in built-up wheels. 

Looking back over English practice, thi s, or an almost 
identical construction, will be found to have prevailed 
many years back, and many fly-wheels of this design can 
be found on old beam eng ines. These wheels, however, 

were found to give troubl e at th e bolts in th e center, more 
especiall y if the wheel had teeth on its ci rcumference and 
i:;·eared in to a toothed pinion . \ Vithdrawal of the b1Jlts, 
rimering out of the bolt holes and fittin g in of new bults 
were not unknown jobs on these wheels. 1\ later dcvclnp­
ment of this wheel had stout radial rib s, and the arm s were 
fitt ed between these rib s, thus reli eving th e bolts of much 
of the shearing stress , but demanding much skill in fitting 
in the arms. A natural development of thi s is shown in 
Fig. 3, where th e arms are turned at th e end and arranged 
to drop into bored recesses in th e boss, or wheel cent er. 
H ere none of the dri ving fo rce is transmitt ed th rough 
bolts, and wheels o f thi s construction have been doing 
ard uous work in England fo r many years. 

Again, in the fly-wheels of many Corli ss engines with 
electrical g enerators fi xed on the crank-shaft I noticed 
that the sec tions were joined together at the rim by hoops, 
or T-head ti es , and that in each case these ties were sunk 
into the body of the rim , thus g reatl y reducing the net sec­
tion of cast iron at th e rim. In several that I measu red , 

FIG. 3 

th e section to be torn through in case of bursting of the 
wh eel was onl y a littl e over 60 per cent of the normal rim 
~.ection. 

As an instance of thi s, I give in Fig. 4 a sketch of one, 
which l m easured. H ere the normal rim section is 15 ins. 
x 18 ins. , or 270 sq. ins., b:.1t acros:o. the recess fo r th e head 
of the shrunk ti e it is diminished L,v 8 ins. x 6J ins. on l'ach 
side, or 100 sq. ins., which is a reduction of rim strength of 
37 per cent. Further than this, th e joints are made mid­
way between the arms, or at th e point of maximum stress . 

A n·oth er point I noticed with some little su rprise was 
lhat the governors on many of the Corli ss engines were 
of the old-fashioned, slow-speed type, instead of th e more 
modern high-speed g overnor with lig hter ball s and spring 
centre load, giving- g reater sensitiveness fo r the same 
power and having less inertia. 

As already stated , I saw several things to admire, lrnt 
the object of this lett er is ra,her to draw att ention to some 
items about \Yhich experi ence in E ng land differs from 
what appears to have been th e case in America. 

C! L\RLES D .\ Y. 
---•♦_.____ __ _ 

I beli eve we can trust the public. I beli eve there is no 
antagonism, or ought not to be, between the railway com­
pany of a city c•.ncl the public, and I believe if we do trust 
th em- if we are not so clreaclfully afraid th ey are going to 
beat us some way, as sometimes the feeli ng is, if we extend 
to them the very best accommodations that we possibly 
can, I believe it wi ll pay.- From address at the i\Iontreal 
Conventon , 1895. 
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Recent Improvements in Mechanical Traction for 
Railways 

U pon thi s subject E. A. Ziffer , civil eng in eer of Vienna and 
president of the Bukowinaer Localbahnen, read a very interesting 
paper before the International Street Railway Association a t its 
tenth annual meeting in Geneva, during A ugust last. The object 
o f the paper, as expressed by M r. Ziffer, was to r eh earse briefly 
the improvements made during the last two years, since the pres­
entati on of hi s paper on the sam e subj ect befo re th e ,;am e ~ociety 
in Stockholm in 1896. T his paper was publi shed in the STREET 
R AILWAY J ouRNAL for J anuary, 1897. A digest of Mr. Ziffer's 
last paper is given below: 

STEAM MOTORS 

No special improvements are to be r eported in the Brunner, 
Eelpaire, Thomas and R owan system s. 

Rowan System.-The R owan System is in use on several tram­
way lines in Berlin , Moscow, Copenhagen, Stockholm, Tours, 
Lyons and Paris. The cost of operation per car km .. based o n a 
traction r esistance of 17.5 kg. per tonn e, as given by M. God­
fer naux, ar e as fo ll ows: 

Coal, 2.98 kg. at fr. 0.04 per kg ... .. .......... . 
Oil and water ................................ . 
Maintenance, material and labor .............. . 
Wages ....... . ................ .. ............ . 
Miscell aneous ............................... . 

fr. O.II9 

0.017 
O.IIO 

.. 0.080 
0.020 

Total. ............... ..................... " 0.346 

Serpollet Syste111.-Certa i11 changes have been made in this sys­
tem so that it is now adapted to trunk line service. The Serpollet 
mo to r ca r, which was built fo r the Wurtemburg State Railways at 
the D ecauville \Vorks a t Corbeil at a cost of fr. 28,o60, has seati ng 
vlaces for thirty-two passengers,and standing places for ten, and is 
mounted o n fo ur wheels. The car carries "l supply of water and 
coal for running 30 km. Th e cylinder dimensions are 210 mm. x 
300 mm. stroke; diameter of wheel, I m .; weight of car loaded, 
20 tonnes. It operates at a speed of from 35 to 38 km. per h our 
on a g rade of I per cent with one trail car, and consumes from 
3 to 3.5 k g. of fuel (coal briquettes) per train km. The expenses 
of o peratio n per train km . are g iv en as fo llows : 

F uel ... . ...... .................. ... .......... pfg. 
Oil and g rease .............................. . 
'N ag1:s ( conductor and moto r man) .......... . 

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

5.10 
1.33 
3.83 

Sixty mo tor ca rs are also in use in Paris o n the lines of the Gen­
eral Omnibus Company. The latter company made some tests 
of the cost of operation of these motors on an average g rade of 
r. 15 per cen t , a nd found that the consumption of water per h.p . 
h our vari ed between 1.7 and 2.06 litres. The t emperature of the 
steam was 230 to 240 deg. C. a nd th e consumption of steam per 
ca r km. varied between 6 and 7.2 k g. Another car of thi s type is 
in use on the Northern Rai lway of France and fo r a speed of 
24 km. per hour consumes a bout 7 litres of water and 2 kg. of 
briquettes. The company proposes to equi p its new cars with 
condenser s. 

Cla rk S:vstem.- Und er this titl e the autho r d esc ribes the com­
vosite car of C. Peter Clark, of the New E ngland RailrQad, de­
scribed and illustrated in the STREET R AILWAY J OURNAL for Janu­
ary, 1898. 

STORED STEAM LOCOMOTIVES 

La111m-Fra11eq System.-No change has been made in these 
motors recen tly. The tramway company of the D epartment of 
the North, which operates the lines from L ille to Roubaix and 
T ourcoing, France, reports the cost of operation for the year 1897 
at fr. 0.266 per motor-car km. and fr, 0.204 per ca r km. The cost of 
operation of Lamm-Fra ncq locomotives on the St. Germain and 
Poissy line near Pari s, which draws three cars, is fr. 0.420 per train 
km. and fr. o. 139 per car km. 

Dodge System.-The Kinetic motor, as manufactured by the 
Kinetic Manufacturing Company of New York, possesses all the 
advantages of the sto red steam motor and, while differing in de­
tails from the Lamm-Francq motor, is similar in principle, but 
avoids some of the objections belonging to the latter. The equip­
m ent of the car includes a small steam engine with cylinders on 
each side of the car 'with boiler for storing hot water, a condenser 
and a small furn ace for maintaining the tempera ture of the water 
in the boiler constant. The boiler, which is iocated under th e car, 
is charged with hot water at a temperature of 380 deg. F., conse­
c1uently no space useful for carrying passengers is required for the 
machinery. The condenser is carried on the roof and the car is 

op erated from the front platform. Four wheel cars of this type 
are in use on the Babylon Street Railway, of Babylon, N . Y., 
and double truck cars are being built for the Detroit and River St. 
Clai r Railway of D etroit, Mich. The cost of operation is given as 
4.3 pfg. per car km. Fuller particulars o f thi s system have ap­
peared in r ecent issues of thi s paper. 

COMPRESSED AIR MOTORS 

T!te Melwrsl.:i System.- The most r ecent typeofMekarski moto rs, 
as employed on the Nogent tramways, hav e nine reservoirs carried 
under the car and stored to a p ressure of 50 atmospheres. The 
t otal weight of the motor car is 14.38 tonnes, divided as follows: 
Car proper, 10.5 tonnes ; air, 180 kg.; water, 200 kg.; 50 passengers, 
3.5 tonnes. Such car is capable of drawing t wo trail cars, and 
costs between 22,000 and 25,000 fr. 

Popp-Conti System.- The mo st r ecent m oto rs of thi s system are 
in use on the St. Quentin tramway, France; all the machinery is 
carried under the car. It consists of eight reservoirs, having a 
capacity of 250 litres each, and stored to a pressure of 25 atmos­
pheres. The motor is placed under the center of the car, and on 
each side is a reheater by which the air is h eated to a temperature 
of 140 deg. C. before passing into the cylinder s. The pressure of 
air used in the latter is 9 atmospheres. The weight of the motor 
car wi th equipment and fifty passengers is 10.8 tonn es. 

A111erican Air Power Co111pany's System.-Under this h eading the 
author describ es the Hardie and Hoadley-Knight motors as em­
ployed in New York and described in the STREET RAILWAY JOUR­
NAL fo r May and August, 1897. 

CABLE RAILWAYS 

T he E uropean railways di scussed by Mr. Ziffer are those at 
Glasgow and E dinburgh , which are r eferred to only briefly. The 
cost of the former, which is in a subway composed of two Great­
h ead tunnels, is g iven at £1,100,000, or about £170,000 per mile. 
The E dinburgh installation will comprise about 124 km. of track 
wh en completed. Oth er cabl e railways in operation or in course 
of construction are those at Montmartre and Menilmontant in 
Pari,;. H e notes the tendency in America to change cable to elec­
tric railways. 

GAS, BENZINE AND PETROLEUM MOTORS 

L ulirig System.-The manufacturers of thi s system are still en­
gaged in endeavoring to r emove the objectionable features, which 
ar e principally the vibration of the car body during stops, the odor 
o f the oi l, the space taken up by the m achinery and the cost of 
maintenance. These, it is thought, will be overcome, and the 
system h as given proofs of some value, n otably in experiments 
ca rri ed on in 1897 on the W armbrunn-Hirschberg line. Motors 
using benzine are employed t o quite an extent in agricultural and 
other industrial purposes. A t Dessau, Germany, one Liihrig loco­
motive equipped with a IO h.p. motor has run 61,000 km. The 
consumption of benzine gas is from 500 to 650 litres per car km. , 
and fo r a 25 to 30 h.p. motor 1000 to I 100 litres per car km. The 
cost for motive power, viz.: Consumption of fuel, labor and ma­
terial at r epair sh ops and wages of conducto r and m otorman, are 
14 to 15 pfg. per car km. On the Warmbrunn-Hirschberg line the 
mot or cars are of 30 h.p. , a nd each draws two trail cars. The cost 
of a locom otive of 20 h.p. is 13,500 marks; o f 25 h.p. is 14,500 
marks, and of from 30 to 35 h.p. is 15,500 marks. Motor cars of 
thi s system have also been put in use in Paris , on the line of the 
General Omnibus Company. The car is a double-decked one, 
carryin g for ty-two passengers, and weighs empty 7 tonnes, and 
loaded ro tonnes. 

Gasoline Motors.-The only company to u se gasoline is the Hos­
kin Company, which has made some experiments in Dayton, Ohio. 
The gasoline gas is exploded by an electric battery. 

Daimler System.-The Wurtemburg State Railways have been 
t esting this system sin ce 1893 for suburban traffi c. The fuel used 
is benzine, and the latest motor weighs 8.5 tonnes empty, is 
equipped with 14 h.p. motor, carries thirty-two passengers and has 
a speed of 25 km. on a level. From twelve months of service, d ur­
in g which the motor ran 30,000 km. without r equiring repairs of 
consequen ce, the cost of operation was found to be: Material 
(oil for fuel and lubrication), pfg. 7.57; wages, pfg. 5.64; mainte-

. nance, pfg. 2.10; t otal, pfg. 15.31. The car averaged 88 km. per 
day and cost 17,000 marks. The Daimler Motor Company is now 
buildin g a 20 h.p. car, capable of carrying forty passengers, with a 
speed of 40 km. on a level. 

Diesel M otor.-In this motor the fuel, which is petroleum, is in­
jected into a r eservoir containing compressed air under pressure 
of 40 atmospheres and produces an explosion undergoing changes 
somewhat similar to those of the Carnot cycle. The motor differs 
from other explosion motors in that it does not require any special 
apparatus for producing the explosion. This simplifies the con-
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struction and the op eration is said t o be more regular , easy and 
without ja rring. According to M. D iesel, the m oto r consumes 
o nly 215 g rammes of pet roleum per h.p. hour. No m entio n is 
made of the application of the system to any street rail way. 

ELECTRIC TRACTION BY ACCU MULATORS 
Compara ti vely few changes have been made in the actua l status 

o f sto rage battery traction during the las t two years in spite of 
radi cal improvem ents made in the constructio n o f the batteri es 
them sel ves. These improvem ents have been mainly in red ucing 
the weig ht of the battery cell s and increasing their output. T he 
weig ht o f the battery, with a ll accesso ri es, capabl e of operating a 
double truck car weig hing 12½ to nnes fo r a d istance of 15 to 
20 km., is I.2 tonnes. The experiments so fa r conducted have not 
been such as to prove the application of sto rage batteri es to tram­
way se rvice to b e entirely sati sfactory, in spite of favorab le results 
secured in certain citi es. 

In Paris on the Madeleine-Levallois and N euill y lines thir ty-five 
sto rage battery cars a re in use. T he weight of the cha rged car 
complete with fifty- two passengers is 14 tonnes, of which the total 
weig ht of the batt eri es them selves is 3.5 tonnes. Each car is 
equipped with two Brown-Boveri m otors of from IS t o 18 kw. 
each. The batteri es a r e cha rged quickly , com menci ng a t 490 volts 
and 150 amps. T he time of cha rg ing lasts between eight and 
twelve minutes. For the ro und trip of 14 km . the current con­
sumptio n is 20 am p. hours. If the m oto r car d raws a trail car, the 
consumption is 40 amp. hours. As the capacity of the battery is 
54 am p. h ours, there then r em ai ns a m argin of 14 amp. o n the 
return trip. If the ca r is charged at each end of the line, the drop 
in the feeder at the furth er end is 20 volts. Mentio n should also 
be made of the O stende Tramway System, operated by accumu­
lato rs, installed by the W estinghouse Com pany. T he Ribbe Ac­
cumulator, which has been t ested on o ne of the lines in Berlin, 
a lso deserv es m ention. Instead of heavy lead plates, th is battery 
employs very thin sheets of lead, st ren g thened by ribs m ade of 
celluloid, preventing buckling . Thi s accumulato r is lig hter than 
the usual type, and the weight of a battery havi n g a capacity of 
300 amp. hours, a t a pressure of 260 volts, is 3-4 to nnes. 

Mr. Ziffer also refer s briefly to th e experiments on the Chicago 
a nd Engl ewood R ailway and sto rage batteri es described in the 
STREET R AILWAY J o uRNAL fo r D ecem ber, 1896, and which he says 
attracted much fav orabl e attention in E urope. Experiments a re also 
being m ade in Frankfo rt, and on the Berl in-Charlo tt enburg Line, 
which seem t o have given sti sfacto ry results. 

The Wurtemburg S tate R ail ways are making an important test 
of the value of sto rage bat teries fo r traction p urposes, an d have put 
in operation, o n a line 23 km. in len g th , near S tuttgart , a s to rag~ 
ba ttery car suppli ed by Acti en- Gesell schaft E lek tr ici tats (vorm als 
0 . L. Kummer & Co .), of D r esden-Niedersedli tz, and the Accu­
mulato ren-Fabriks-Acti en -Gesell schaft, of Hagen i. vV. The max­
imum g rade on thi s line, which has fi ve intermediate statio ns, is 
IO per cent. The car is o f the III cl ass type with seats fo r forty­
eight passengers and is m ounted on two doub le t ruck s, o ne 
equipped with brakes, the other with two elect ric motors of 35 h .p. 
each. The battery has 188 cell s, type II I G. 0. 83 and weighs 5.8 
tonn es. The battery is char ged a t 240 volt s an d dischar ged at 340 
volts, and has a capacity of 16,000 watt ho urs. In ·a tes t made 
Sept. 19, 1897, with thi s ca r , whi ch weig hed, with passenger s, 28.75 
to nnes, the current consumptio n was fro m 19.59 to 20.30 watt 
hours per tonne km. , whil e m aking an average speed of 30.9 km. 
per hour, a result n o t unfavorabl e. Simil ar experiments a r e being 
carri ed on in B elgium on the Brussels-Liege L ine. 

Since March, 1896, two accumulato r cars have been in use o n 
o ne of the nar row (I 111 .) gage lines near D armstadt. The cars 
carry thirty-two passen ger s, six teen seated and sixteen standing, 
and weig h, without passenger s, 8. I to nnes , o f which the batt ery 
weigh s 2.3 tonnes. T h e plates a r e of the P lante type and have a 
capacity of 30 amp. hours with 420 volts average e.m. f. From 
A pril, 1896, up to the p resent time these cars have made an aver­
age of IO0 km. per day and the consum ption of current ha., b een 
400 watts per car km. As up to the spring of 1897 no trouble had 
b een experienced with these car s, the R ail way Co mmissioners 
decided to install some larger car s which will soon be put in 
operation. 

In May, 1897, two 24-4 t onne mot or cars w ere put in operation 
o n the Ludwigshafcn- N eustadt and L udwi gshafen-Worms line. 
Th ese lin es have a len gth respectively of 30 km. and 22 km., and 
the w eight of the ca r is divided as foll ows: Car proper , II tonnes ; 
battery, 9.3 tonnes ; m otor s and accessories, 4. I to nnes. Each car 
was equipped with two m otor s furni sh ed b y the E lectri citats-Ges­
ell schaft, vorm. Schuckert & Company, of N uremburg. The 
battery consists of 124 elem ents, com po sed of seven plates each, 
and h ave a capacity of 200 amp. hours, a nd a current output of 150 
amps. at an average potenti al of 225 volts. Thi s cha r ge a llo ws 
them to make one round trip at an average speed of 25 km. p er 
hour. E ach car carries thirty-six passenger s and draws o ne tra il 

car, car ryi ng fifty passengers. The cost of operation, including 
fuel, wages of conductor an d motorman, and oil and waste, is 
12.2 pfg. per train km. 

A n acc umula to r car eq uipped with the Pollak type of batteries 
is in use o n the Frankfurt a. M. tramway. The anodes of these 
batteries are mad e under the Pollak patent, by m eans of which 
the grill and the acti ve material are cast at the sam e time under 
pressure. The grill is then of pure lead and the active material of 
spongy lead. A battery, consisting of eighty-four cell s, has a 
capacity of 120 amp. hours wi th five hours d ischarge. It weighs 
2 tonnes, and the car empty, excluding the battery, weighs 6 
ton nes. T he battery is stored in from four to five minutes, and 
th is charge lasts for a short round trip which has a du ration of 
half an h our. 

A sto rage battery locomotiv e is about to be put in operation on 
the Munich tramways to draw a trail car or a trolley car within 
the city where overhead system is not allowed. It has the advan­
tage, of course, that the passengers are not incommoded by the 
acid vapors, and the cost of maintenance ought to be less than 
wi th a motor car. 

ELECTRIC TRACTION BY OVERHEAD WIRES 
T his system is so widely used and so much is known about it, in 

the writer 's opinion, that he did not occupy much time and space 
in d iscussing it. As compared with h orse traction, experience 
has shown, he thinks, that the gross receipts increase about 50 
per cent a nd expenses of operation d ec rease about 30 per cent. 

ELECTRIC CONDUIT SYSTEMS 

The foll owing statement of the cost of conduit construction, 
based upon the expenses of the Budapest railways, and officially 
veri fi ed, as compar ed with the cost of a trolley road using iron 
poles, are g iven on the au thor ity of Mr. Hohenegg, and are con­
sidered authentic: 

Cost in florins per km. of 
single track. 

Underground 
Conduit. 

Material for track_ _____ _________ ________ ____ ________ 11,470 
Subconstruction, conductors and insulators ____ .. _____ 11,770 
Conduit ____________ . _____ ____ ____ ______ ____ ____ ____ 5,900 
Poles and suppor ts ____ . ____________________ .. _. ___ . _____ _ 
Labor of installing track. ____ .. . . ________________ __ 3,000 
D rains a nd manholes·_________ __ ___________________ 850 
G uard te leph one protection ____ . ________________ .--·. 
Paving, 2.5 m. wi de (material not included)__ ________ 1,500 

----T otal ______________________________ _____ .. .... 34,490 

Trolley . 

10,300 
1,000 

. 5:060 
2,220 

420 
1,500 

20,500 

T he cities in E u rope using the underground conduit system are: 

PLACE. SY STEM. 

Blackp ool_ ____ _ 
Budapest ____ _ 

Budapest---· 1 
Holroyd-Smith System ____________ _____ __ ·····- ___ _ 
S tadtbahn-Gesell schaft (Siemens & Hals ke) ____ . ___ _ 
Strassenbahn-Gesellschaft (S. & H.) 

1. In operation ______________ ________________ _ 
2 In construction ______________ ._._ .... _____ _ 

Berlin ________ _ E lectrisc he-Bahn (Siemens & Halske) _________ ___ __ _ 
Berl in ______ ._ ) Grosse Berl iner PferdeLahn Gesellschaft (Union 

Electricitats-Gesellschaft) _____________ ______ __ _ 

D resden-----{ 
Deutsche Strassenbahn-Gesel!schaft ( Klette System) 

1. I n operation __ ···- ______ . ______ . _____ . ____ _ 
2. Not in operation ____ _____ ___ _______ ____ . 

Brussels ___ ___ _ 
Carlsruhe .. __ _ _ 
Pans __ ____ ___ _ 

Brussels Tramway l Union Electricit at s-Gesellschaft) Projec ted. __ . ________________ . _____________ . _______ _ 

Paris Montmartre(Siemens & H alske) in construction 

:3.20 

2.36 
9.75 
2.20 

0.8i6 

0.70 
o.rn 
7.UO 

3.0'J 

4.10 
26.a5 

4.60 
19.50 
4.40 

1.75 

1.40 
1.40 

Klette Syste111.-This system, which is actuallv in use in Dres­
den, perm its easy r econstruction of a horse car line to an electric 
con duit li ne built by utilizing th e existing track. This is accom­
plish ed by the employment of conduits 9.75 ins. in width and 25.35 
ins. in depth which are located between the two tracks, or a t the 
side of a single track line. Moreover, in thi s system there is easy 
access to the cu rrent conductors without the necessity of removing 
th e pavin g, since the conduit is covered entirely by iron plates. 
The conduit is of the ordinary slotted type and drained. A t D r es­
den one pole of the generator is connected to earth and the con­
duit carri es o nly a single conductor. T he apparatus for taki ng the 
cur rent is a spring, which, by a special arrangem ent, enters and 
leaves the conduit automatically, avoiding in thi s way switches 
and crossings, which the cars pass, by momentum. This arrange­
ment also permits an easy change from the overh ead to the con­
duit system, and vice versa. Mr. K lette r eports that the length of 
li ne, on which his system has been in use since J an . 16, 1897, has a 
length of 500 m. of doubl e t rack. The sh ort circuits which have 
taken place have been unimportant , and h ave not interfered with 
the regular operation of the road. T he expense of maintenance 
of the conduits is about two and on e-half t imes more than that of 
the overh ead system. The construction is being slightly changed 
by enl ar g ing the conduit and makit;g o ther alterations. 
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MIXED ELECTRIC TRAMWAY SYSTEMS 

T h ese may be divided into two classes: combinatio n of accum­
ulato rs and overhead system and co mbination of conduit a nd over­
h ead system. 

Combination of Accumulators and 011erhead System.-This system 
has been installed during th e last two years in several German 
citi es of wh ich the first was Hanover. The Hanover sys tem was 
put i~ operation Jan. I, 1897, and compri ses 21.4 km. overhead 
conductors and 17.7 km. operat ed by accumulators. A ll the cars 
contain two longitudinal seats, under which are p laced 208 ac­
cumulators having a weight of 2.6 tonnes, furni shed by the Ac­
cumulatoren Fabriks-Aktien-Gesellschaft, of Hagen. O n the plat­
for m is a swi tch to change the connections of the battery from 
charging to discharging and vice versa, as well as a r egular motor 
controller. Frederick Ross, upon invitation of the Hanover 
Tramway Company, made a careful investigation of the cost of 
operation, and has reported an average expense of 1.31 per car 
opera ti on, and has reported a n average expense of 1.31 pfg. per 
car km. for maintenance of the batteri es, to whi ch sho uld be added 
a certain sum for interest a nd amortising fund. Estimating 
these two at 10 per cent o n 5000 marks per car, the figure of 
2½ pfg. per car km. is obtained. If t o thi s should be further 
added the outside expen ses of maintenance and loss of power 
through its conversion in the battery, the additi onal expense for 
the operation by accumulators should not exceed 5 pfg. per car 
km. T he total cost of the system it is thou ght is undoubtedly 
Jess than that with th e underground conduit. The length of time 
required to charge the batteries sho uld not be m ore than thirty 
minutes to secure a charge sufficient for a run of 20 km., and less 
than when operating entirely by storage batt eri es. 

According to the report of the Hanover Traction Company for 
the year 1896, accumulator traction has g iven satisfaction in all 
particulars, and the experi ence secured during that time has been 
st.fficient so that a just app reciation of it s value has been secured 
and som e of the inconveniences connected with the 8ystem have 
been removed. The expen se of maintenance during the year was 
minutely dete rmined since , commencing with March I , 1896, the 
maintenance of the batteries was in the entire charge of the com­
p;,ny. T hi s mai ntenance has averaged 40 marks per car per 
month, whi ch corresponds to 0.75 pfg. per car km. in the mixed 
service. Thi s expense wi ll probably increase a little, but sh ould 
n ever exceed 60 mark s per car per month, even in those years 
wh ere it would b e necessary to ren ew the plates. T h e cost of main­
tenance of the batteri es depends also upon the proporti on between 
the length operated by the overhead sys tem a nd that opera ted by 
the accu mulators. Admitting the figures sh own by experi ence, 
6 per cent for the a morti zing fund for the batteries, and 50,000 to 
55,000 km. per year as the di stance run by a car, th e expense of 
traction by the accumulators sh ould not be more than 2 pfg. per 
car km. run more than by the overhead system. But if we take " 
into consideratio n that the cost of the maintenance of the over­
h ead system is also considerable (it varies from 0.3 to 0.5 pfg. per 
car km.) , and that the apparatus for taking the current is not u sed 
while the cars are operating by the accumulators, it is an un ­
doubted fact that the increased cost for accumulator traction in 
th t mixed system in Hanover does not exceed I pfg. per car km. 
nm. As for the expense of electric traction, it sh ould be observed 
that during the fir st part of 1896, before· accumulators were intro­
duced, the records of the company sh owed that I kg. of coal pro · 
d t1c ed 531 watts and a kw. hour cost 5.578 pfg. Alter the introduc­
ticn of the mixed system thi s figure was r educed to 4.903 pfg. and 
then to 4.5 pfg. during November and December, 1896. Accord­
ing to the last r eport of the company. the mixed system had been 
ap plied befo re the end of the year 1897 to the entire system, having 
a len g th of 130.55 km. The cost of maintenance of the accumu ­
lator traction amounted, according to the last fi gures, to 46. 18 
marks per car m onth , o r 1.22 pfg. per car run. The per cent. of 
operating expenses t o gross receipts was 63.8 per cent as com­
pared with 68.2 in 1896. 

In Paris the same system has been establi sh ed on the line be­
tween the P lace de la Republ ique, Pantin and Aubervill ers. Thi s 
line has a length o f 14.65 km., of which 7.87 km. are operated by 
trolley and 6.78 km. by accumulato rs. The line was opened to 
traffic in the end of 1897 ; the rollin g stock con sisted of thirty-three 
dcuble-deck moto r cars, carrying a total of fifty -six passengers. 
T h e batteries are composed of 224 cell s, each carrying seven 
plat es, and weigh 3.8 tonnes. The installation was furni sh ed bv 
the French T homse n-Houston Company for the Tramway Com­
pany of P aris and th e D epartment of the Seine. 

Combination of Underground Conduit and O·verhead Trolley System 
-A system of thi s kind has b een worked out by the Siemens & 
Halske Company and has given excellent r esults in Budapest. A 
500 volt circuit is used, and the ground return is used on both the 
overh ead and conduit system. 

The combination system of traction, as applied in Berlin, Buda­
pest, Dresden and Brussels, works with entire satisfaction. Ac­
cording to the estimate of Mr. Braun, Berlin government engineer, 
the cost of imtallati on of a mixed system of electric traction by 
trnll ey and accumulato rs ought to be about the sam e as that with 
trolley and conduit system. The exp(n se of operation of the fir st 
is a little more tha!1 half that of the second. 

SURFACE CONTACT SYSTEMS 

Claret and Vuilleumier S:>'stem.-A short section o f this system 
has been in operation since June 1, 1896, on one of the lines in 
Pari s. Contact is secured through blocks placed on the street be­
tween the rail s and so spaced that the car reaches a second before 
leavin g the first. Connection is made from the car through sliding 
or rolling contacts carried undernea th the car floor. The return is 
made through the rails. The contact blocks are excited only upon 
the passage of the car. From figures given by the promotors, the 
ccst of installing the system (including the feeders, connections 
and block s) amounts to 2,154.70 fr. per km. of sin gle track. 

It is also stated that thi s system will be employed in Zurich. 
The leng th o f the cars b etween buffer s will be 7.5 m. that of the 
contact rails, 5 111 ., and the latter are spaced 2 m. apart. Each 
group of twenty contact rail s is served from one distributing box, 
so that the latter ar e located every 66.50 111., when the ordinary dis­
tance between the cars is 70 111. The boxes can be located closer 
together, however, when the cars can operate under a shorter head­
way. The cars are all equi pped with trolley poles so that they can 
al so u se th e overhead system. 

T hird Rail System.-Thi s titl e is generally applied to those sys­
tems in which the third rai l, from which the current is taken, i:.: 
always kept alive. The system is applicable o nly to roads oper­
ating over their own right of way, where the rail is inaccessable to 
persons and animals. Reference is made to the use of the system by 
the New York, N ew Haven & Hartford Railroad Company, as de­
sc ribed in the STREET RAILWAY JOURNAL fo r Jun e, 1897, to the 
elevated railways in Chicago, Brooklyn and Liverpool and the un­
derground railways in London. The system will also be tri ed in 
Vi enna on the H eilingenstadt and Michelbeuern Railway, and on 
a branch lin e, 20 km. in len gth , of the Paris, Lyo ns & Mediter­
rnnean Railroad, extending from Favet to Chamounix. 

GENERAL 

The system most generally in use in Europe as well as in Amer­
ica is the overh ead trolley, which in Europe on Jan. 1, 1898, was 
employed on 172 lines o ut of a total of 204 employing electric 
power. Mr. Godfernaux, in hi s book "Mechanical Traction for 
Tramways," g ives the following theoretical comparison of the cost 
of the different systems, includin g IO per cent of amortising fund, 
on the capital invested, and based upon an annual traffic of 1,000,-
000 car km. The figures are in franc s per car km. 

SYSTEM OF TRACTION. 

Rowan _______ . ____________ ---- _____ _ 
Serpollet. .. _____ . __ . _______ . -··· ·-·· 
Gas motor ____ --·· _ _____ _ _____ _ __ . 
Compressed air _____________________ _ 

Electric accumula tors---- - ----- -·---Trolleys ________________ _______ -···· 

Operation. 

0.35 
0.30 
0.43 
0.42 
0.34 
0.31 

EXPENSES. 

Amortization. 

0.11 
0.11 
0.11 
0.15 
0.13 
0.17 

T otal. 

0.46 
0.41 
O.M 
0.57 
0.47 
0.48 

M r . S chiemann, who has made a thorough study of the opera­
tio n of electric lin es in Germany and A ustria, concludes that of the 
three electric systems (trolley, underground conduit and accumu­
lators) the troll ey is the most economical and accumulators n ext, 
and the combination of the trolley and underground system is 
always more sati sfactory than the combination of trolley and ac­
cumulators. 

CONCLUSIONS 
Steam motors have been much improved recently in America. 

They are important factors for branches of steam railways as well 
as for tramways where the traffic is not sufficiently important and 
remunerative to warrant the operation of locomotives and com­
plete trains and where the local conditions are prejudicial to an 
electric system. Among the steam motors, the Serpollet has cer­
tain advantages which have resulted in its extended adaptation, 
particularly in France, but there are nevertheless certain incon­
veniences attached to the system which the manufacturers are mak­
ing an effort to overcome, notably the discharge of steam into the 
atmosphere. One di sadvantage which it is impossible to remove 
i., the location of the boiler adjoining the apartment for passen­
gers, who are thus inccmmoded by smoke fumes, hot air and ex­
haust steam for the cylinders. If it were not for these points the 
system would be well applicable not only to suburban tramways 
but also to short fe eders of trunk lines. 
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The use of fir eless, or stored stea m, loco motiv es has not in­
creased sn sibly during the last two years. T he result s fr om o pera­
ti on by these are not parti cul arly favora bl e. T he system is espe­
cially adapted fo r the suburbs uf la rge citi es. T he Do dge mot or 
(termed al so the Kineti c motor) propc:riy belongs to thi s class. _ It 
is being tri ed on severa l lines in A merica and, as compared with 
o ther motors of the same category, p resents th e advantages o f 
great simplicity o f construction a nd abili ty to ca rry i 1_1 the moto_r 
car itself sixty passengers. Whil e the system may be unproved , 1t 
p1 omises suc cess. 

T he ex ten sio n of the co mpressed air system has m ade li ttle 
p1 ogress in E uro pe during the last two years, a ltho ugh it has cer -· 
ta in con spi cuous advantages. O n the oth er hand thi s system is 
bein g considered favo rably in A merica , and an effo rt is being 
made to ttst its Yalue on a co nsiderable scale. T he use of co m­
pressed air motors would be p referable to steam moto rs if th ey 
could be nm as economically. 

T he rab le system should not be considered as entirely aban­
dc ned ; on th e contrary it has been tr ied with success in E 11 g la11d 
recently, in spite o i the high co st of install ation , r apid wear o f the 
cabl e and loss of power th ro ugh fric tion. T he system has the 
advantage of eno r mo us capacity and low o perating co st wh en 
t r,,ffic is e:,,. tremely heavy. 

Gas, benzin e and pet ro leum m oto rs have been improved con­
siderably during the last few year s, and the recent gas loco motives 
merit parti cular a ttention because with a greater tractive power 
they are more econom ical than ga., mo to r · cars. T hi s system 
wo uld be especia ll y suitable fo r the operati on of t ra mways in small 
towns as well as fo r long lines with li ght traffic , since the install a­
tion is si mple and not expensive and fuel is easily obtainable. I t 
has not yet been possible to avo id entir ely the di sagreeable shaking 
o f the cars and the penetration of the gas odors into the passen ger 
co mpartment. The gasoline moto r is st ill in th e experim ental 
stage. Benzin e motors have been perfec ted to a greater extent , 
but their use on the Wurtemburg State Ra il ways fo r suburban 
traffi c has not been fo r a suffic ien t length of time to determine 
their practical utility. 

Accumul ator trac tion, which mi ght be ~o nsidercd th e ideal, is 
still in the experimental stage, in spi1 e of the good resul ts already 
obtained. It co ntinues to b e a subjec t of g reat interest. and has a 
h opeful future. 

T he tro ll ey system is the most widely adopted, t he mo st econo­
mical, and its status has been most clea rl y determined. It is me­
chanically and electri cally correct in principles, and from a co m­
m ercial standpoint has an economy which can n ever be surpassed 
by accumul ato r. The zestheti c objectio ns to it s install at ion are 
not as g reat as they were, because th e general public is becom­
in g accustomed slowly to the chan ges which the system effect s in 
the appearance of the streets. 

The underground conduit system has made many advan ces and 
secured many ad vacates who believe that it has a fi eld, in sp ite of 
its hi gh cost of installation and maintenance. 

The mixed system by ac cumulator s and t roll ey has been adopted 
in a number o f places, and is interesting from a technical and 
financial standpoint wherever rights to install a t ro ll ey wire can be 
secured. 

The mixed t ro ll ey and underground conduit system h as less to 
r e-commend it than the mixed troll ey and accumulator system , 
since the advantages of th e underground co nduit do not sufficie ntl y 
compensate fo r its di sadvantages. However, the data as to it s use 
<,re rath er m eager. Again, it must r:ot be fo rgotten that the la ter 
introduction on these roads of t ro lley, accumulator or o ther cars 
would r ender useless th e co nduit , and, consequently, the co st of it s 
installati ::m wo uld be lost . 

The surfac e contact electri c syst em presents se rious di ffic ult ies in 
the way of k eepin g th e contac t block s free from moisture o r other 
short circuitin g agents which mi ght p revent succ essful operation. 
T h e progress made in thi s depar tm ent , however , g ives hope that 
the system has a cer tain futur e. 

The third rail system is the least expensive t o install of any, and 
where a railway operates over its own right of way, and par­
ti cul arl y for elevated and underground rail roads, it has g iven ex­
cell ent r esults in prac ti ce, an d upo n such roads the system will 
have a wide application . 

To say whi ch amon g all the m echanical systems of trac tion is 
the most desirabl e from an en g ineering and economical standpoint 
is of course a very di ffic ult thin g t o do, as can be easily seen , and 
the writer states that he wo uld co nsider him self ex tremely p re­
sumptuous to endeavor to g ive definit e co ncl usions as to which 
should be install ed in every case. I t is necessary t o take up eac h 
condition individually and weigh carefull y all th e r elati ve circum­
stances in con struction and o peratio n. When all is said. however , 
it is undoubtedly true, h e concludes, that the overhead troll ey sys­
tem is the one most generally adopted n ot only in E urope but 
A merica, and it is th e most simpl e, the most economical and th e 
one which has g iven in prac ti ce th e btst r esult s up to the present 
time. 

Tenth Convention of the International Street R ailway 
Association 

DY E. A. ZlF FE R 

T he In ternati onal Street Rail way Assoc iati on, which was 
fo unded in th e year 1886, is composed o f 388 members, of whom 
q 8 are street railway and in te rurban rail way compani es; 181 arc 
indivi duals, and :-9 firm s interested in the tramway industry. T h e 
tenth co nven ti on o f thi ~ associa tion was held A ug. 24-27 in Geneva , 
Switzerland. Thi s m eeti ng was attended by eighty-two member~ 
o f the assoc iation, who came fr om Belg ium , the vari ous German 
~tates, En gland, F rance, Italy, Holl and, Russ ia, Sweden , and Nor­
way, as we ll as ·Switzerl and. 

The headquarter s of th e assoc iati on were at the hall of the 
Geneva Li terary Society. 

Geneva is located o n the Lake of Geneva. at the source of the 
R h one, and is 375 meter s above the sea. It contain s, with its 
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GENEVA AND ITS RAILWAYS 

suburbs, 78,482 inhabitants. It is th e third largest city in Switzer­
land; has a metro poli tan character, and is noted for it s fin e and 
h eal th ful cl imate. It possesses m any industries, and its inhabi­
t ants are prosperous. 

T he rail way system of Geneva and it s environs is shown in the 
accom panying m ap, and is comprised o f fo ur different interurban 
an d tramway companies, to wit.: 

r. T h e Soci et e Genevoise des chemins de fe r a voie etroite. 
T his is a steam line, constructi on on which was begun in 1889 and 
fi nish ed in 1891. It is 7-l km. in length , and has a gage of 1 m . 
T h e t rack in th e city is laid with 32-k g. D em erbe groove rail s 
laid in cem ent, as shown herewith , and that in the suburbs with 
20-kg. T ra il s. T h e ro llin g stock includ es twenty-two six-wh eel , 
16-tonne loc omotives of 75 h.p. , each capable of drawin g fo ur cars 
o[ 28 tonnes weigh t. T he company proposes to equi p a section of 
6 km. of its system with electric power. 

2. Soci ete de ch emin de fer a voie et roite de Gen eve a Vey­
n er. T his is a second steam rail way, buil t in 1887, with a len gth 
of 6 km . and gage o f 1 111. The rollin g stock is similar to that 
1r1e ntio ned above. 

3. Compa gni e generale de trannvays Suisse. T his tramway 
5ystem , which was described in the STREET RAILWAY J OU R NAL 

for F ebruary, 1897, operates 13 km. of trac k. It has been entirely 
equi pped with electri cal power since A pri l, 1896, with the ex cep­
t ion o f a sh ort line to A nnem as, whi ch is opera ted by st eam . 
Power is taken from a water-power statio n driven from the Rhone 
R iver and located at Coulo uvenier e. T he ro lling stock com ists 
o f ca1-s for forty passengers each , equi pped with 30-h.p. m otors, 
an d each capable of drawing one trail car. T he p0wer statio n 
contains two generators of t he T hury type, built by the Compagnie 
de l'Indust ri e E lec trique of Ge11 eva, an d are direct connected to a 
250-h.p. turbine. 

4. L es ch cmins de fer elect riques du Saleve. Thi s was th e first 
mountain ele ctri c ra il way operated by rack and pi nion. It is 9. 1 
km . in le ngth and 1 m. in gag e. A d escripti o n o f it will be given 
later. 
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On Aug. 24 the delegates m et and made their fir st excursion. 
This was across Lake Geneva by boat t o Montreux, where a 
collation was served. A n excursion was made on the Vevey­
M ontreux-Chillon E lectric Railway. This line has a length of 
1 r km. and a gage of r 111., and connects with the interesting 
mountain cog railway to Territet. T he Vevey-Cmllon line is on e 

SECTION AT JOINT OF DEMERBE RAIL, GENEVA 

>' 
1'1.~ 

~,, .- ,J. 
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oi the oldest electric railways, havi ng been built by the Siemen" 
& Halske Company som e ten years ago. A s will be rem embered, 
it employs slotted conductors, wi th interior contact shoes and two 
conductors, one for the outgoi ng and one fo r the return circuit . 
The power station contains b '.J th railway and li ghting generat ors. 
The cars are of the double-deck type. The section to Montreux 
is a single-track cog-rail system, with a gage of r 111., is also ope­
rated by the overhead troll ey 5ystem, and is especially noteworthy 
»ince there is a grade of 15 per cent. The ca1 s have four com­
partments, and accommodate over eighteen seated and twelve 
standing passengers. The road fro m Territet to Rochers de Vaye 
is made up of two systems; fir st, a 690 m. , lon g double-track cable 
road with a maximum grade of 57 per cent. The cars contain 
water compartments, which are fill ed at the top of the incline and 
emptied at the base, so work 1)y g ravity, the speed being regulated 
hy brakes. The water tanks ;ire carri ed on the trucks. Two cars 
a re employed, connected by a cable, so that one descends while the 
other ascends. Safety is secured by th e installation, also of a rack 
extending the entire length of the line, to which the cars are con­
uected by cog wheels. Connecting with thi s railway at its summit 
is an Abt steam rack railway 7.68 km. in length. The car is 
m ounted on double trucks, and carries forty -eight seated passen­
gers and eight standing passengers. The maximum grade is 22 

1->er cent. 
On Aug. 25, at 9.30 A. l\L, the fir st regular meeting of the 

association was h eld. The proceedings were conducted in both 
the German and French languages. The hall in which the m eet­
ings were h eld contain ed also drawings and models showing the 
construction of the Geneva tramway, as well as other types of 
construction. N car the entrances to the hall were placed on ex­
hibiti on di fferent pamphlets descriptive of Geneva and an album 
exhibited by the J. G. Brill Company, of Philadelphia, showing 
the different types of tramwav cars built by it. 

The vice-president of the association, Johannes R ohl. manager of 
the Strasseneisenbahn-Gesell schaft in Hamburg, called the meet­
ing to order and introduced to the delegates H enri Fazy, who, he 
announced, would extend a welcome to delegates in behalf of the 
Canton of Geneva. 

Staatrath Fazy, who is at the head of the department of justice 
of the Canton and R epublic of Geneva, then made an interesting 
address, in which he welcomed the delegates to the city in the 
name o f the State and city. H e spoke of the interesting social 
changes affected by the development of the electric tramway sys­
tem, and hoped that their deliberations would result in mutual 
benefit. 

Vice-President Rohl responded to this address in a fitting way, 
aft er which the regular business of the m eeting was commenced. 

The first subject taken up was the report of the general secre­
tary of the association, F. N onnenberg, chief engineer of the Com­
ragnie Generale des Chemins de Fer Secondaires of Brussels, on 
the condition of the association. He reported the various expenses 
amounted to 21,800 fr., leaving the balance for 1899 of !9,000 fr. 
The annual report was accepted. The next subject taken up wat; 
the rendering by the secretary of account s for the year 1896-1897. 
A ccording to this report, the receipts, including the balance from 
1895, amounted to 36,500 fr., the expenses were 20,400 fr. The 
acceptance of this report completed the business part of the meet­
ing. Vice-President Rohl then requested the chairman of the 
Geneva local committee, I. Rehfous, manager of the Compagnie 
Generale des Tramways Suisse, to take charge of the proceed­
ings. The latter, however, declined, but stated that he followed 
with great interest all the questions to be di scu ssed by the associa­
tion. 

The first question then taken up was "What are the proper di­
m ensions to be accorded car bodies and platforms in electric cars 
iu trolley, underground conduit and accumulator traction?" In 
the absence of Mr. Peiser, chief engineer of the Grosse Berlinger 
Strassenbahn, E. de Pirch, director of the Barmen-Elberfeld 
Strassenbahn, read the re1->ort on the subject, giving the results 
obtained from an inv estigation of the subject conducted by Mr. 
Peiser. Mr. P eiser reported that some tramway companies recom­
m ended that each platfo rm he made half the length of the car 
body; others that they should not be over three-tenths the length 
o f the body, e.g. fo r a car body length of 5 111. , the platforms should 
be: 1.5 111. long. 

A discussion followed, in which the following took part: Theo­
dor Kriiger, of th e Hanover Strassenbahn; J. R ohl, C. Thon et, 
chi ef engineer of the Compagr;ie Generale Francai se de Tram-

TERRITET CABLE INCLINE RAILWAY 

way, of Paris; G. Soberski, engineer of the Elektricitats Actien 
Gesellschaft in N uremburg, F. N onnenberg, L. Jans sen, generai 
manager of the Brussels Tramways. The opinions regarding the 
proper car types differed very much, and the result of this discus­
sion was that a solution must be found according to the local con­
ditions and the kind of operation. 

Mr. Rohl stated that he thought that a clear determination had 
not been rFached on this matter, and recommended that the dis­
cussion on the subject be conti1med at the next annual meeting of 
the association, and further that information would be secured 
from the other members of the association as to what their ex­
perience had been on the subject. 
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The next subject brought up for discussion was "vVhat are the 
advantages and what the disadvantages oi usin g double-truck 
passenger or freight cars in local railway operation? How can a 
reduction of t11e net weight of the rolling stock be made with an 
increa,;~ at the same time in carrying capacity? Do you use cars 
with radial axles, and what r esults have you obtain ed with this 
kind of rolling stock? Give description and drawing of th e sys­
tem s used." The report on thi s subject was to have been rendered 
by M. Dumonceau, chief engin eer of motive power of the Societe 
Ge nerale des Chemins de Fer Economiques of Brussels. In his 
absence, Jules Kessels, director of th e same company, gave the 
conclusions reach ed by M. Dumonceau, and described the system 
of radial truck cars employed on his road. Thi s is th e de Richter 
system , and gives sufficient liberty of lateral m ovem ent to th e axles 
to permit th em to assume radial positions wh en passin g around 
curves. 

The paper was followed by an interesting discussion, in which 
the followin g took part: Messrs. Kriiger, R ohl, Soberski, Nonen­
berg, Graziadel, of Rom e; A. Trautweyler, of Strassburg ; de 
Burl et, of the Societe N ationale des Chem ins de Fer Vicineaux. 
and Leon l\Ioreau, civil en g ineer of Brussels. 

The general conclu sion r eached by th e assoc iation on this sub­
Jl'Ct was that from the reports given th e use of radial axl e.~ h ave 
important advantages under certain conditions of traction. With­
out expressing an opinion as to th e practical effect of the use oi 
these a.xles, it is undo ubted that th eir merits sh ould be carefully 
consider ed. 

Th e next report, which was that on the subj ect of brakes, was 
rendered by H. Fromm, the manager of the D eutsch e Gasbahn 

there are also two alternatin g dynamos of 225 h.p., of the single­
µha se, alternating type, and di stributing current at 2500 volts. 

The entire station a t Chevres will be completed in 1899, and will 
supply a two-phase alt ernating current for li ghting and power , and 
it will contain three sets of turbines and generators of 150 h.p . 
each, and fift een sets of 1200 h .p. each. Th e head of water is 4- 5 

m. in summer and 8 m. in winter, and the power capacity of th e 
fall is between 9600 and 18,000 h.p. At present there are two sets 
of direct-current turbines and generators of 150 r.p.m. , and fiv e 
sets of alternating of 80 r .p.m. 

On the return from Chevres, an inspection was made at th e 
Geneva Railroad station of a dummy truck for carrying railroad 
ca rs over a rail road of different gage. It was stated that a car of 
standard gage could be loaded on thi s narrow-gage truck in two 
minutes, and taken down in fi ve minutes. The constructi on of th e 
truck is shown in the accompanyin g en graving. 

I 11 th e evening a r eception was tendered to the delegates at th e 
Eynard Palace. 

SECOND DAY'S PROCEEDINGS 

The second regular meeting of the association was held Aug. 26, 

and the chair was occupi ed by T . Laval, chief engineer of th e 
Compagnie Generale des Tramways Sui sses. The first subject to 
be discussed was ''What are the proper sizes of boilers and en ­
g ines to b e install ed in a tramway power stati on?" 

In the absence of Mr. van Vloten, electrical engineer, to whom 
this r eport had been assigned, a paper on thi s subject was pre­
sented by E. d'Hoop, superintendent of th e Brussels Tramways. 
M r. d ' Hoop stated that in small stations, by which h e meant those 
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Gesellschaft at Dessau, and resulted in an interesting discussion, 
in which Messrs. Kriiger, Thon et, N onnenberg, Janssen, Traut­
weyler, de Burlet, Soberski , Rohl, Clauss, of the Dresdener 
Strassenbahn, Kessels, de Perch and Blauel, manager of Gbr. Hof­
mann & Company, car builders, of Breslau, took part. The gen­
eral crmrlusions of th e discussion were as follows: 

I. For horse cars, the ordinary hand brakes are sufficient. 
2 a. For electric operation, with only one car, two brakes are 

desirable, of which a hand brake (with crank handle, lever or hand 
wheel) is necessary , while a m echanical brake (electrical, mag­
netic or air) is desirable. The electric brake is to be commended 
in most cases on account of its simplicity and safety, and is de­
sirable as a brake for general use. On steep grades (viz.: IO per 
cent or above), the use of a third system of braking, either a 
track brake or some type of road-bed brake, such as a screw-fork 
o r road-bed shoe, is very advisable, although up to the present 
there does not seem to be any uniform or standard brake adopted 
for this work, as indicating the most suitable system to employ. 

2 b. For electric traction in trains on steep g rades a positive 
power system of brakin g , either electric o r air, for si multaneous 
operation on all the cars, is necessary. 

3. For steam tramway service, where high speeds are main­
tained, automatic power brakes, operating the shoes on all the 
cars, are to be recommended. 

This finished the programme for the day. 
After lunch the delegates vi sited the water-power plants of th e 

City of Geneva at Coulouvreni ere and Chevres. The former 
utili zes the water power of the Rhone River for pumping, light­
ing and tramway purposes. H ere are installed twenty sets of 
pumps and turbines. These are of from 2 10 to 400 h.p., operate 
at at 26 to 33 r.p.m., and each is directly connected to a set oi 
ho rizontal pumps. In addition to the equipment desc ribed. the 
station contains a hydro-electric power set o f moo h .p. and 544 

r.p.m. The motor is of th e asynchronous type , and operates at 
2500 volts. For tramway service there are two sets of turbin es 
and generators of 225 h.p., 360 r.p.m., 250 amps. and 560 volts, and 
three rotary transformers of 150 kw. and 345 r.p.m. For lighting, 

of 560 h.p. or less, where future extensions of any considerable 
amount are not planned, the proper unit to select is half the power 
generated under normal conditions, and th e station should be sup­
plied with three of these unit s, one of which should be k ept in r e­
serve. If important extensions are plann ed for the immediate 
future, is it well t o select larger unit s in equipping the station in 
the fir st place, and to choose for this purpose a unit which will 
answer all the normal demands fo r power, installing, consequently 
only two such units, one of which would act as reserve. Under 
certair ronditions, however, if it is thought that the future ex­
tension s will not be considerable , it is better to install at the be­
g inning ei ther two or three unit s in the power station, as pre­
viously prescribed, and then use a sto rage batt ery if more power 
is required to overcome the peaks of the future load. Finally, it is 
often of advantage, in any case, to employ a storage battery for re­
ducing the cost of installati on. In m edium -size plants, viz., those 
from 6 00 h.p. to 1200 h.p. , where it is th ought that the capacity of 
the station will not have soon to be increased to provide for in­
creased traffic, th e writ er beli eves three units should be installed, 
as before, each capable o f carrying half the no rm al load, so as to 
keep two in operation and one in res erve. \Vh ere important ex­
tio ns are expected, the author still r eco mm ends the divi sion 
i1~to three unit s already g iven, but the installation of two 
units, each capable of carrying th e entire load, may also be 
made. For thi s power station th e installation of accumulat ors as 
station auxiliaries is of no very great value, as th e load on th e gene­
rator is equali zed by the large number of cars in service. In large 
power stations, viz., those from 1200 h.p. to 2400 h.p. , the writer 
r ecomm ends th e use of two units, each capable of carrying half 
the load, and as a reserve, two other units, each with half the capacity 
of th e larger eng ines. For very large power stations, viz., those 
of over 2400 h.p. , it is impossible to lay down any regular rule, but 
an arrangem ent similar to that already m enti oned is often de­
sirable. 

In the discussion which followed th e following gentlemen took 
part: Messrs. d'Hoop, Fromm, Kriiger, Thonet, and Nonn en­
berg. In general, they coincided with the 1 eport, but laid g reat 
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stress o n the fac t that th e cost of current generation, the fact 
wheth er th e sta tion was conden sing o r non-co nd ensi11 g, a11d the 
cu rrent-di stribution system, \\'Cre al so importa nt factors in decid­
in g the question. It was th en decided that the subject be con­
tinued at th e n ext general m ee ting. 

Th e next subj ect o n the programme was ' '\Vhat is the best 
m ethod of bonding th e track ?" A pa per on thi s subj ect was read 
by Mr. Th on et , and in th e di scussion whi ch fo llowed Messrs . R ohl, 
Kri.igcr, Trautweyler , Hue, and Geron took part. The chi ef rail 
bonds discussed by Mr. Thonet we re th e Chicago and Atkinson, 
whose advantages consi st in th ei r cheapness and low electrical 
resistance. The Falk system of cast welded joint wa s also r e­
fer red to , and some interestin g fac ts were brought out as to th e 

di rec tly connected to th e gcm:rators. The latter a re of the T hury 
multi polar type, and under no rmal cond1tio ns develop 1000 h.p. at 180 
r.p.m. The rollin g stock consists o f twe lve six-wheel mo tor ca r s 
with pla tform s at both ends, and meast1re 8.5 I 111. between buffer s. 
Each contain s seats for thirty -two passengers, and standin g places 
fo r eight additio nal passen gers, and are equipped with two Thury 
electric m otors of 20 h.p. each. T he cars ar e al so fitted with elec­
tric heaters. T he motor ca rs, when loaded, have a weight of 
about 14 tonnes, of which th e .:ar body and truck weigh s 4-4 tonnes 
and th e motor and gearing, 6 tonn es. 

Besides th e electri cal brake, whi ch is operated by makin g th e 
motors operate as generato r s in descendin g , th er e are on each car 
two st rong m echanical hand brakes, which work against special brak-

SYSTEM OF GEARING EMPLOYED ON MT. SA LEVE RAILWAY 

use o f the latter in Lyon s on th e Lyons-O ullin s R ailway. Th e 
latter has a trolley lin e, and th e managers m ade som e tests r e­
cently to determine the r esistance for 1 km . of sing le track. con-
11 ected with diff erent system s of bondin g. Th e weight of the rai ls, 
whi ch were of th e Mar sillon duplex type, were 18 k g . per 111 . each 
(72 kg. per 111 . of sin gle track), and th e elec tri cal r esistanc e with ­
c, ut joints for 1 km. of sin gle track was fi gured at 0019 ohm s; with 
joints and one chann el-pin connection th e resistance was 0.03245 
ohm s, and with two channel -pin connec tions, 0.02665 ohm s; when 
joints were made of two Chicago rail b onds th e measured r esist­
ance was 0.0216 ohms, an d when with th e Fal k joint , th e r esistance 
wa s 0.0189 ohms. T . S. E dst rom, of th e Zurich Strassenbahn 
lfailway , explain ed Ly m eans of m odels th e Bryant r ai l bond, 
which has been in use for fi ve years in Pittsburgh. T he bond has 
al so been employed for a sec tion o f track 10 km . in leng th in 
Luric h , and has given the best of sa ti sfaction. 

T he co nclusions r eached by the speakers on Mr. Thonet 's report 
,,·ere as fo ll ows : The Chicago rai l bond and bonds of a similar 
character are those g en erally employed: the Crown type of rail 
bond , which is located between the web of th e rail and th e ang le 
plate, seem s to be more preferab le fo r n ew construction ; a sec­
tion of 100 sq. 111111 . seem s to be am ple fo r the cross secti on of th e 
1,ond , and final ly, th e Falk cast welded joint makes an excell ent 
elec tri cal bond and strong joint suppo rt. 

T he next subj ec t di scussed by the conventi on was that of "What 
Lind o f switches ar c in use, and what are th e m ost sat isfacto ry?" 
Th e report wa s re ndered by th e secreta ry of the associati on , Mr. 
Nonn enber g, and in the debate on the subj ect, Messrs. Kruger , 
Trautweyler, T honet, Petregin. of Lyo ns, and Vrancken. of th e 
Athen s Tramway Company, took part. Th e resolution passed as 
a result of thi s pape r, and di scussion was: ''The proceedings have 
shown that th e gen eral practice is toward the u se of rai l steel in 
switch es. and that fo r m ec hanica l trac tion, switches with t wo 
movable points are preferabl e to th ose with one moveable point." 

After the m eetin g, th e delegates took a trip on th e steam tram­
way to Etrembi ere, and from there, by m ean s of a rack-and-pini on 
r ailway, up to th e Treize Arbrcs , a plateau about 1171 111. ab ove th e 
.~ ea , where a beautiful Yiew was oLtain cd of th e Mont Blanc 
g roup. th e Arve Valley, Lake Gen eva, th e Rho ne Valley and the 
City of Geneva. Lunch was served here, an d th e r eturn trip wa s 
made by m eans of the m o un tain r ai lway to Veyrier, and thence to 
Geneva by the narrow-gage Geneva-Veyrier Railway. 

Th e rack-a nd-pi nion rai lway to Mount Saleve was extrem ely 
interesting, as elect ri ci ty is used as a mo tive power, and th e g rades 
reach as high as 25 per cent. T h e length of th e lin e is 9. r km.; it 
has a gage of r 111 ., and th e smallest curve radius is 50 111. The 
track construct ion consi sts of V ignole r ail s, weighin g 15.3 kg. pe r 
111. Th ey are bolted at intervals of 0.9 m. to iron ti es, r.75 m. in 
length and 25 kg. in weight. Instead of overh ead conducto rs. 
a third r ;, il is used, ca rri ed on the ties at th e side. The third r ail 
is an inverted Vignol e rail of th e sam e section as th at u sed for th e 
car wh eels. th e con tact shoe of the ca r slidin g on the top of the 
base of th e rail. 

Midway betw een the two service rails is an Abt rack which has 
a height of 50 m m., and is bolted to th e ti es. Th e track construc­
tion, with conductor s and two rack rails, weighs r 17.5 kg. per m. , 
and with one rack rai l, 106 kg. per 111. The power at station is 
1800 m. from the railway, and is on the A rve River, n ea r Arthaz. 
It contai ns two sets of machin es, consi sting of turbine with verti­
cal shaft operating under a height of fall of fro m 2.7 to .3-3 m. 

in g drum s Th e equipm ent was supplied by th e Compag ni e de 
J'Industri e E lec trique in Gen eva. Some of th e detail s of the road 
~,re g iven in th e accompanying eng raving. 

THIRD DAY' S P RO CEEDI NGS 

Th e third and last meeting of th e association was held on A ug. 
;_7, and con1111 en ced with the reading of a r eport on th e following 
subject: "The :,tatus of th e storage battery in electric railway 
operation, its efficiency, cost of maintenance, economy and practi­
cal Yalue." In th e absence of M r. van Loencn-1\1:artinet, engineer 
of th e Neth er la nds Railways, to whom a paper on thi s subject 
had Leen assigned, Dr. T. Otten , manager of th e Batavia elektris­
ch er tramway Gesellschaft , spoke o n th e subj ect. A di scussion 
fo llowed, in whi ch the fo llowing took part: Mess rs. Kriiger, 
R ohl, d ' H oop, Clauss, Geron, Jan ssen, Saborski, Thonet and van 
l-T agen. representati ve of th e Accumul atoren Fabriks Gesellschaft , 
of Berlin. Mr. Kri.iger gave a very interesting and instructive 
report on th e use of storage batteries on the car s of th e Hanover 
street ra ilway. T hese batteri es were in stall ed by the Accumu­
latoren Fabriks-Actien Gesellschaft , of Berlin (formerly of Hagen, 
1. \ V.). and arc c f th e Tudor type. Th ese are located under the 

POWER STATION AT ARTHAZ 

seats nf the car , and consist of 202 cells, with a capacity for 25 
amp. h ours at 25-amps. discharge. Each cell is compo::ed of 
positive Plante plate, with a surface of 85 sq. cm., and on each 
side of the positive plate is a negative plate with 300 grammes of 
active material. each. The complete battery weighs from 2 to 2.5 
tonnes, according to use of the plates Th e average cost of 
maintenance and r enewal of batteries from Aug. I , 1896, to Aug. I, 

1898, in spite of unfavorable conditions, amounted to only 2.093 
pfg. per m otor-car km.; the average life of th e batteries was 37,700 
m otor-car km.: the average power consumption per tonne was 70 
watt h ours , and the cost of the power,\ without amortizing charge, 
was 5 pfg. per kw. hour. The author further stated that the 
mixed system is employed in Hanover, was considered successful, 
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and that during the two years ending Aug. 1, 1898, 4,296,442 motor­
c.: ar km. were run o n the accumulator section. Upon thi s basis the 
f-i g ure of 2.093 pfg. for battery maintenance per car km. is based. 
If the to tal di stance run on the mixed sys tem (8,166,888 km.) be 
taken as a divi sor, the co st is r educed to r.109 pfg. Mr. Kri.iger 
stated that with the accumulator system the ·•diseases of children" 
had been overcom e, and during the course of the next yea r they 
expected to lower the cost of maintenance of their batteri es. They 
wo uld do thi s by pa stin g and forming th e necessary plates them ­
selves, making the ac id, utili zing the o ld materia l by mel ting it 
clown and recastin g it , and fin ally , that tracti on by sto rage bat­
terie:- wo uld cos t o nly ½ pfg . m o re than the overhead system. 
These remarks were favorably r eceived, and a reso lutio n of thanks 
was o ffered Mr. K ri.i ger. Mr. Clauss, of Dresden, r emarked that 
of two evil s it was better to choose the least, and then stated that 
i!l Dresden hi s company had been obli ged to g ive up the conduit 
system o n account of the troubl es and complicatio ns a t switches 
and curves; that accumulators did not show thi s di sadva ntage, but 
that in Dresden their cost was twice that fo und in H anover , name­
ly, was 4 pfg. 

In the di scussio n whi ch fol lowed it seemed to be brought out 
that electri c accumulator tract ion has not made much prog r ess 
dnring the past year. T he conclusion fina ll y reached wa s that thi s 
method of tractio n had not advanced yet fa r enoug h to ad mit of a 
full cri tiral exa minati o n , and it was therefo r e resolved to p lace th e 
s ,1bj ec t on the programme for next m<.:eting. 

The next subj ect brought up for di scussion was " \,Yha t ad­
vantages and what di sa dvantages have been fo und in practi ce in 
the differ ent system s of •electri c operati o n ?" The r eport o n thi s 
subj ect was r endered by E. A. Ziffer , civil enginee r and pres id ent 
of the Bukowinaer Lokalbahn. Mr. Ziffer presented some infor­
mation and results secured in directio ns o ut sid e the r each of the 
associa tion , and gave as well so me quotations fr o m technical 
works and periodical s to be used as a ba sis fo r furth er study. H e 
stated that a remarkable developm ent had taken place in electric 
railroading in the Un ited States from 1890 to 1897, in which tim e 
the to ta l number of elect ri c lin es had r each ed the number of 953, 
and the total mil eage, 25. 149 k m. Th e to tal leng th of electri c rail ­
ways in E urope in 1897 was 1459 km ., and thi s had incr eased 
durin g the present year to 2289 km .. or 57 per cent. The to tal 
number of <>lPctric cars had increased from 3095 to 4514. or 58 per 
cent. T he g rea test developm ent has occurred in Germany, which 
possessed I 13S km., or about .50 per cent of all the elec tric track in 
Europ" After Germany came France, with 397 km. and 66-1 cars; 
Great Britain and Ireland, with 157 km. and 2 52 cars; Swi tzer ­
land, wi th 146 km. and 237 cars; Italy. with r33 km. and 311 cars; 
. \ustria-Hungary, with 106 km. and 243 ca r s; Belgi um. with 69 
km. and 107 car s; Spain. with 61 km. and 50 cars; Russia. with 
31 km. and 65 ca r s ; Sweden a nd Norway, with 24 km. and 43 ca rs; 
Sen,ia, with IO km. and II cars; Roumania. with 6 km. and 15 
ca r s; H o lland. with 3 km. and 14 ca r s. and Portugal. with 3 km. 
and 3 ca r s. The report of the adva ntages and di sadva ntages of 
the diff Prent system s included a di scussion of traction by accumu­
lator s, nvprhead wires, conduits and mixed systems and surface 
co1iduit system s. The gener al conclusions reached by Mr. Ziffer 
wer e a:- follows: 

I. Accumulato r traction seem s to have improved. as some m an­
ufacturer s have succeeded in producing li ghter and m o re durable 
batteries. The system m ay have a futur e on account of th e inde­
pendence of the cars from each other; from the fact that no street 
st ructure is r equired. and beca use there is no interference with 
telegraph or telephone wires o r troubl e with return circuits. The 
station required is not so expen sive as with a system of direct 
supply. The di sa dva ntages are the weig ht of the car , the deprecia­
tion 0f tb P accumulators. and the g r ta ter cost of maintenance. 
Further experience with the system may throw m o re li g ht o n the 
subj ect. 

2. The overh ead troll ey system has received the widest adop­
tion; is the most econdmi cal. and has been the longest t ested. 
.JEsthetic objections to the use of overh ead wires . danger to street 
traffic and elect ro lytic troubl es in subterranea n gas and water 
pipes a r e m ostly exaggerated, and ca n probably be entirely pre­
vented by suitable m easures. The use of storage batteries as sta ­
tion accumula tors is somewhat expensive. but of g rea t advantage 
in equali zin g the load lin e. Opinions differ in regard to the r ela­
tive adva ntages of the troll ey and the slidin g-a r ch system of con­
t;,ct. The latter is less apt to slip from the wire. but it s wear is 
said to be g reater than with th e troll ey wheel. Other systems of 
contact h ave not been tried suffi ciently to g ive a definit e opini o n. 

3. The conduit system does not affect the ap pearance of the 
streets, but has a high cost of iu stall ation , and the conduit is diffi­
cult to keep clean and drained. 

4 a. The mi xed system of t rolley and accumulators, whose in­
stall at ion is made with the obj ect of avo iding overhea d wires in 
crowded city di stricts, is g iving satisfactory result s, but is of ad-

vantage only where the leng th of line operat<.: cl by acc nmula t(Jrs is 
g reater than that operated by the troll ey. 

4 b. The mi xed system of conduit and trolley is superior t(J tlHt 
just mentio ned so far as operating expenses ar<.: conc<.:rn<.:d Th e 
cos t of installing the conduit, however, is considerabl e, and is lo ~t 
in case of change to a ny other m<.:thod of tracti on. Fur shor t 
co nnect in g sec tio ns between troll ey lines it is better to <.:mpl oy 
the conduit than accumulators. 

5. Surface contact system s with sectio nal conductors. Thi , 
system has the xsth eti c advan tages of the conduit in prese rv111g 
the appearance of the street, and lo wer first cost. Th ere is difh ­
culty , however, in pro tectin g the system against leakage, a nd 
keeping the apparatus and contacts in good conditio n. The in­
:c:ta ll ati ons of thi s sys tem so far m ade have been merely experi­
mental. 

6. T he third-rail system is chea per than any o ther, but ca n only 
he employed by railways o peratin g OYer their own ri ght -of-way, 
and is particularly adapted to elcvat<.:d and underground roads. 
It is sa ti sfac tory , but there a re very large losses throug h leakage. 

7. T he a lternatin g-current system consti tutes an impo rtant in­
novatio n in th e electric traction fi eld, and will extend the anplica­
t ion of polyphase currents. It will be used especially in the future 
in conn ec tion with lighting and power di stribution, with two­
pha sc.: and three-phase currents, from large power stations, and 
wi ll also have a fie ld for small roads near large citi es, lying within 
the limits of profitabl e three-phase di stribution from existin g sta­
t10ns in those citi es, but o utside the econo mical limits of direct­
current di stribution fro m such sta tio ns. 

8. Th e m onophase a lternating-current system is also an inn o­
va ti o n whi ch 111 erits particula r attention, as the m onophase alter ­
nating m oto r has all of the ad,·antages of the inductive moto rs ;F 

regards simpli city and capacity fo r r eg ulating. l\lono pha se 
alternating m otors seem now to be built capabl e of sta rtin g any 
load. The future will throw more light on the prac tica l value of 
thi s system . 

Mr. Ziffer then referred to a system which wa s not mentioned in 
hi s report, but wh ich he thought should be mentioned, and this 
was the Thury consta nt-current series system of power transmis­
sion. The generators are co nn ec ted in seri es, and the m otors for 
ntili zing the power are al so opera ted in seri es. Mr. Ziffer then 
read a communication from Emil Gerard, Government Railway 
Com mi ,sioner at Brussels, which di scussed the Dickinson side­
contact ,;ystem. Thi s, l\Jr. Gi:rard sa id, avoids some of the obJec­
ti on to the ordi nary overh ea d system. In E ngland the Dickin son 
system has been in use since 1S92, and is in stall ed on twelve tram­
way lin Ps of 240 km. in leng th. It is also u sed in France o n seven 
lin es , in Germany on two lines, in A ustria-Hun gary o n two lin es . 
on two lines in B elg ium , and on one line each in Spai n, Italy and 
A lgier s. Mr. Gerard laid stress o n the fact that each innova tion 
had fou nd opposition at fir st , and ha s h ad difficulti es to overcome. 
The road with which he was connec ted in Brussels had been a 
good sch ool. and had fin ally 1 esult ed in an excellent ser vice on 
account of the experi ences passed through. H e then discussed 
the question of cost, and ended by saying that it mi ght lJe ex­
pec ted that the Dickinson system in the mixed system, viz., ac­
cumulator and overhead system. which had g i,,en good r esult s at 
Ha nover, would also answer to the r equirem ents of most city com­
muniti es. 

At the encl of hi s report , ::VIr. Ziffer r eferred to the Burgdorf­
Thun Railway, of Switze r land, 40 km. in length. and gave a brief 
description of it. H e al so m entio ned that he would not a sk that 
the conclusio ns g iven in hi s paper be made a reso lution of the 
associa tion, but hoped th at hi s repo rt wo uld be co nsi dered a 
sm all co ntributi on to the va luabl e data which the association has 
secured so abundantly during the pa st tweh·e years. 

Referrin g to the info rm ation contai ned in l\ Ir. Gerard' s paper 
communi cation on the good result s secured by the Di ckinson 
system, l\I ess rs. de B url et , J ann sen and Thonet stated that accord­
in g to their experi ences the Di ck in son system did not show the 
advantages which Mr. Ger ard had claimed fo r it. 

The next subject was "Recent communications o n the use of 
mechanica l motor s fo r tramways. " A n extend ed abstract of thi s 
paper, which was rea d by E. A. Ziffer, is g iven elsewh ere in th is 
i,, sue. Th e association thanked the autho r for hi s instructi\'e re­
port. and r eques ted the delegates present to continue their studies 
o n thi s subj ect. 

The next sub_iect on the progra mme was the presentatio n of the 
budget for 1898-1899. According to thi s the receipts were es ti ­
J11ated at 2 9 .0 0 0 fr.. and with the balance fo r 1897, this smn will 
make a credit balance of 48,000 fr. The expenses are estimated at 
24,000 fr ., so that it is estimated that ther e will be a balance for 
the year 1900 of 24,000 fr. The statem ent wa s ac cepted. 

The next subj ect on the programme was the election of three 
member s for the executi ve committee to take the place of the posi­
tions made vaca nt by the expirat ion of the terms of office of 
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I'd ess rs. Rohl, Kessels and N onnenberg, and for the place made 
vacant by the resignation of Mr. Favcraux. The fir st three were 
then r e-elected by acclamation, and Mr. Broca was elected for 
the fourth p lace. T he executive committee will then consist of the 
following members: G. A. Broca, techni cal and operati ng man­
ager, Tramways de P ari s et du D epartment de la Seine of Pari s; 
H. Geron, manager, K olni sche Str assenbahn Gesellschaft of 
Cologne; Leon Jann sen, general manager and director, Tramways 
B ruellois of Brussels ; Jules K essel s, manager Societe Gen­
erale des Chemins de Fer Economiques of Brussels; M r. Kohler, 
manager, Grosse Berliner Pferde- E isenbahn-Gesellschaft of Ber­
lin; F. N o nnenberg, chi ef en gin eer, Compagni e Ge nerale des 
Ch emins de F er Sccondaires , and manager o f several tramway 
compani es in Brussels; H . K . Schadd, manager, Amsterdamische 
Omnibus Maat schappij of Am sterdam; E . A. Ziffer, president, 
Bukowinaer L okalbahnen of Vienna. 

Vice-President R ohl then stated that as it had been decided 
that meetings of th e association should occur o nly at intervals of 
two years, the by-laws of the association should be changed, so 
that the term s of office of thre·e of the members of the executive 
committee ex pire every two years. This was put in the fo rm of an 
amendment and passed. 

The report of the committee on nominations for th e en suin g 
two years was then presented. It was as fo llows: 

For president, L eon J annsen, general manager of the Tram­
ways of B rux ellois. 

Vice-president, J ohannes Rohl, manager of the Strasseneisen­
bahn-Gesellschaft of Hanover. 

Secretary, F. N onnen berg, chief engin eer of the Compagnie des 
Chemins de F er Sccondaires, Drussels. 

The nominations were received with app lause, and the gentle­
men were duly elected. 

The final busin ess before the assoc iation was the appoi ntment 
o f place and date for the next gen eral m eeting to be h eld in 1900. 

Pari s was the city selected by th e executive committee, and its r e­
port was unanimously adopted. The preci se date for the meeting 
was left to the executive committee, to be announced later. 

The association then voted , as usual, its thanks to the Geneva 
Muni cipality, the o fficials of the Geneva railway and tramway 
systems, the president of the association, th e local committee and 
it s president and the speakers for their efforts in making the meet­
ing a success. The association then adj ourned. 

At the cl ose of the m eeting , E. P enning-Depuis exhibited a 
roll er co ntact devic e for electric troll ey roads. T hi s app liance 
ca n be well understood from the illustration presented herewith. 
It wi ll be seen that the t rolley device is in the form of a bow, bL1t 
in stead of having a sli din g contact it has a ro llin g contact fur­
ni sh ed by a long cylinder mounted on ball bearings. In thi s way 
it is claimed that the advantages of both the trolley wheel and the 
slidin g-arch contact are retained whi le the di sadvantages of both 
are eliminated. 

The delegates then inspected, by invitation , th e large works of 
the Compagnie de l'Inclustrie E lectrique of Geneva. This com ­
pany is an extensive manufacturer o f electrical apparatus for li ght­
ing, lon g-distance power tran~mission. railway service, electro­
m etallurgy, etc., and much interest was expressed by the delegates 
in the trip through the company's works. Finally, an excursion 
was m ade by w:1te r to Ariana Park, where the Ariana M useum , 
belonging to the City of Gen eva, was visited. This museum con­
tains valuable co llections of china and ceramic ware, weapon s and 
coins, etc., as well as works of ar t of the l\fidd le Age and R enai s­
sance style. It ~h ould be m entioned that the ladies who accom­
panied the attendants at the conventi ons h ad been invited to all of 
the excursions. and took part in them. 

In the evenin g the final banquet took place in the Hotel Beau 
Sejour. It was extended to the association by the tramway and 
narrow-gage railway companies of Geneva, and by the Geneva 
Veyri er R ailway Company. Besides the delegates to the conven­
tion, the b anquet was attended by several prominent Government 
and ci ty offic ials. After the termination of the banquet proper, 
V ice-Presi dent R ohl made an address, in which h e r eferred to the 
high admi ration with which Swi tzerland is regarded by all the 
neighboring countri es for its heroic fight fo r liberty in former 
ti mes. and at the t ermination of hi s speech, toasted the County 
and City of Geneva. The toast was answered by Staatsrath Fazy, 
who said that the public appreciates the importance of the work 
aimed at by the I nternational Tramway Associati on, and that 
tramways are important agents in solving the many sociological 
questions presented in municipal life. Mr. J ann sen. the newly 
elected president of the association. was then called upon, and ex­
pressed his thanb fo r hi s elec tion to the presidency of the 
association. H e then spok e of the immense possibilities of elec­
tric power, not o nly in th e tramway and railway field, but also in 
that of general power distribution and other directions. which can­
not now be fully apprecia ted. It was the duty and privilege of all 

engaged in the development of the electrical industry, he con­
tinued, to impart their experi ence and obser vatio ns to the com­
munity, and thi s, in fact, was the purpose of the International 
Tramway Association. Finally, the motto of the association 
sh ould be ''Union gives power," as well as that o f free Switzerland: 
·'O ne for all , all for one." In the nam e of the r eception com­
mittee, Mr. R ehfous then toasted the executi ve committee of the 
association and the ladi es in attendance. 

The following morning most of the delegates left Geneva, 

--•-I 
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ROLLER CONT ACT TROLLEY 

though some remained in Swit7erland to study the r ecent electric 
railway installations in thi s country , which presents so many in­
structive examples. 

The proceedings of the tenth m eeting of the association ex­
hibited again the importance o f the association's international 
ch aracter , as well as the hi gh value and g reat influence of the in­
terchange of ideas and establi shm ent of personal relations as 
effec ted by it in the prosperous development of street and similar 
railways. 

A t the encl of this report I express the h ope that the sugges­
tions g iven by the association, and the r esolutions passed by it 
will help to improve the science of tramway construction and 
operation. 

•• 
Programme of the Franklin Institute 

Among the lecturers before the Franklin Institute for the com­
in g year , as shown by the programm e just issued, are found the 
fo llowin g: 

A. J . \ i\Tu rts, of the Westin gh ouse Electric Company, will lecture, 
Oct. 25, on " Lightning and Lightning Arresters." J. F. Stevens, 
president Keystone Electrical Instrument Company, Philadelphia, 
wi ll lecture Nov. 8 on the subject "Concerning Electrical Instru­
ments." and on the same evening William A. Rosenbaum, elec­
trical expert and patent solicitor, of New York, will lecture on 
"The Status of Electrical Invention." Nov. 22 C. J. Reed, of 
Philadelphia, will lecture on ''Thermo Electricity," and William 
Baxter, Jr. , of J er sey City, on "Electrical Elevators." T. Com­
merford Martin, editor " Electrical Engineer," of New York, will 
lecture Feb. ro on the subject of "Electric Power Transmission." 
On Feb. 14 A lbert B. Herrick. of N ew York, will lecture on "The 
Electric Inspection of Street Car Equipments." On Feb. 28 Ed­
ward E. Higgins, editor of the STREET RAILWAY JOURNAL, New 
York, will lecture on "Some of the Larger Transportation 
Problems in Cities." 

Other lecturers in the electrical section whose subjects and dates 
ar e not announced are A. Langstaff Johnson. of Richmond, Va.: 
F. B. Badt, of Chicago ; W. J. Hammer , of N ew York; J. Apple­
ton, of the Electric Storage Battery Company, of Philadelphia, and 
V/. E. Harrington, general manager of the C.:1mden & Suburban 
Railway Company, on the subject of railbonding with special ref­
erence to cast weld joints. 
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Rapid Underground Conduit Railway Construction in 
New York 

In the spring of i898 there fac ed the management of the 
Metropolitan Street Railway Company the problem of 
changing the motive power from horses to th e un<ler­
groun<l electric system on 17.36 mil es of track on it s Six th 
an<l E ighth Avenue lines in New York city, lines which pass 
through the great shopping district of the \Vest S i<le. It 
was necessary that the work should be <lone with the great­
est possible rapidity, so as not onl y to minimize the loss of 
traffic, but also to prevent great public inconvenience. 
More than a year before, all , or nearly all, the material an<l 
supplies necessary for thi s uew construction ha<l been pur­
chased with the expec tat ion that it could be used imme­
diately, but litigation of the Six th an<l Eighth Avenue 
franchises prevented thi s use, an<l much of the 111:iterial had 
been <liverte<l to the building of th e Second Avenue line. 

\Vith new suppli es obtained , the work was carefully laid 
out from start to fini sh , an<l the material di stributed as far 
as possible along the line of the roa<l. The horse cars 
were withdrawn on July 20 from about 75 per cent of the 
entire mileage to be convert ed, and th e work of taking 
out the pavement and the o l<l tracks an<l maki ng the neces­
sary excavations for th e new construction was in stantl y 
commenced. 

On A ng. 20, thirty-one <lays later , the Metropolitan 
Street Railway Company's fam ous "free service" on Six th 
Avenue was commenced, three horse cars being put on for 
the convenience of shoppers over one-half mile of com­
plet ely finished new work, from Fourteenth to Twent y­
third Streets. No fares were charged on these cars. On 
A ug. 28, eight days later, the E ighth Aven ue line was re­
opened with horse cars from F ifty-ninth St reet to Twenty­
eighth Street, and three <lays lat er , Sept. 1, hor se cars were 
1 unning on the Sixth Avenue line from Fifty-n inth Street 
to Fourth Street . Thus, fo rt y-two cl ays after commencing 
work, th e old horse railway track had been taken up and a 
new underground conduit construction of th e most com­
plete and perfect kind had been put clo\\'n on 9 .2 miles of 
track, or over 50 per cent of th e entire mil eage to be con­
verted. Moreover, the street had been thoroughly 
" cleaned up, " and no debris was left to call attention to th e 
g reat achievement. 

On Sept. 7 the Eighth A venu~ horse-car service was ex­
tended to Twenty-third Street; on Sept. 19, to Fourteenth 
Street; on Sept. 28, to Horatio Street, and on Oct. 9. to 
Canal an<l Hudson Streets. O n Sept. 15 th e horse cars 
were operated on the Sixth Avenue line through lower 
Sixth Avenue to Desbrosses Street Ferry. On Oct. r 
electric service was commenc ed from Fifty-ninth Street to 
Fourth Street on th e Sixth Avenue line, and on Oct. 25, 
electric service was commenced on the Eighth Avenue 
line from Fifty-ninth Street to N inth Street. In ninety­
five days a ro½-mile un<lergroun<l conduit electric railway 
had been built and put in OJ)eration in th e busiest streets 
of one of the busiest cities in th e world. 

From Twenty-fourth Street to Fifty-ninth Street on 
E ighth Avenue, one of the city's heavy water main s lay 
under th e outer edge of the company 's track. Rath er 
than run the risk of having it s conduit construction inter­
fered with throug h repai r excavations, the company 
moved this pipe at its own cost (about $65,000) to a point 
nearer the curb. 

The Metropolitan Street Railway Company has al so 
commenced the conversion of its Broadway cable line to 
electricity, the first step being th e placing of the under­
ground conduits for feeders. Forty-eight ducts are being 
laid clown Broadway, an<l the work is being prosecuted with 

g reat vigor. T he next step will be the bolting on o f the 
insulators to the interi or uf th e present cable condu it , and 
tor these insulators a special support has been dev ised , l> y 
means of which the chan ge from cable motive po vvcr to 
electr icity can be made as g radual as may be desired, and 
1t will even be poss ible to run electric cars in with cable 
cars during the process of changing. This is accom­
plished as fo llows: for th e cable g rip and mechani sm 6-
in. leeway is reqnired in ~lie condnit. Th e insulators f01-
the electric conductors will be first placed so that th e con­
ductor bars will be 8 in s. ;,pa1-t, thu s avoiding all contact 
with the g rips. A special plow will be used on the elec­
tric ca rs, with springs such that the contact plates may 
extend to a width of 8 ins .. thereby makin g contact with 
the conductors, or may be compressed to a narrower 
width aft er the conductors arc all placed in their final posi­
tion 6 ins. apart , an<l th e cable· service <liscontinue<l. The 
el ectric ca rs will nm first at the 8-in . width between con­
ductors, lmt the latter with their insu lators will be then 
moved together by means of a second bolt-hole in the in­
sulating support to a 6-in. space, so that an electric car 
going clown the road with these spec ial plows may n111 
at both widths during th e process of changing . 

::\Iuch comment has been exc ited in the press of i\ ew 
York City upon the large conduit capacity 1Jcing installed 
Ly th e l\I etropolitan Street Railway Compan y. and th e 
simultaneous incorporation of an electric lightin g company 
with $25 ,000,000 capital to carry on business in Greater 
New York has given ri se to rumors that this conduit wili 
be use<l for lig ht and power service. as well as street rail­
ways. The offi cials of the l\Ietropolitan Street Railway 
Company have denied their intentio n of entering upon any 
busin ess of thi s character. and state that they cannot do so 
under th eir charter. 

T he opening of the ::\ Iadi son ,-\ venue, Second Avenue 
and Six th Avenue lines has imposed heavy burdens upon 
the company's t\\'o power station s, and it is at times an<l in 
places difficult to obtain the requi site power with the pres­
ent equipment. T he Twenty-fift h Street power stat ion 
contain s fou r 850-kw. generators, 2nd has a maximum 
output of 7000 amps. This station, together with two 
more 850-kw. generators near by. serves all the lines south 
of Eighty-sixth Street. Th e lines north of thi s point are 
served by q6th Street power station. which contains three 
850-kw. and t,Yo 400-kw. machines. with about 7000-amp . 
output capac ity also. The load peaks of th ese st ations 
come from 5 to 7 o'clock :it nig ht , when th ere is a g eneral 
rush of homeward-bound travel north ward. and in order 
to take care o f th ese peaks and at the same time to ac tually 
increase the average power-g enerating capacity of the sta­
tions, the company is installing two large storage battery 
plants. one in the Thirty-second Street car-house. and the 
oth er in th e \ Vest Twent y- third Street car-house. These 
batteri es, which were ma<le by th e Electric Storage Bat­
tery Company. are of sso-amp .-hom capacity each, and 
will deliver a maximum of 3000 amps. each for one hour. 
T his is equivalent to an increase in th e present capacity of 
the stations of about 33 1-3 per cent at the time of the peak 
load . Th ese batteri es will eventu alh· find a place in th e 
permanent distribution system of th e company as load 
equali zers, and it is probal ,le that several more batteries 
will be used in various parts of th e cit y. 

Th e company's new N inety-sixth Street power station , 
which will be the largest in th e world. having a capacity of 
at least 70,000 h .p .. is not yet above the founda tions, there 
havin g been delay in receiving the structural ironwork . 
Th e chimney is, however, prac ti call y com pleted . and will 
he th e largest in this country. It will be 35 ~ ft . hi gh and 
6.s ft. in di ameter at the base. with an internal flue 22 ft. in 
Lliarneter . 
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\V c \Yarn our friend s to keep away from Cuba , "The 
(Jueen oi the Antilles," for awhile at least, in spite of their 
natural clesire to take early advantage of opportunities fo1· 
investment. Defore this island c.:•.n be made safe as a place 
of res idence and work, or even for temporary Yisitation, it 
has got t 0 be thoroughly cleaned up and the terribly unsan­
itary conditions existing at present improved. The re­
ports which we receive from those who have recently been 
th ere are revolting and fear inspiring to a degree. That it 
should Le possible for a man's dead body to lie uncared for 
for days in the open streets of any modern city is unbeliev­
able. F or a yellow fever hospital to be placed next a rail­
road station is al most equally so. For a people on the 
verge of starvation to be cursed by an administration which 
deliberately and fo r purposes of revenue only prevents the 
importation of food and other needed supplies by a prac­
tically prohibitory tariff is a monstrosity. The Spanish 

forces and officials should be made to evacuate the i.sland 
at the earliest possible moment, and this winter should be 
g iven up to thoroughly cleansing it of its worst blots upon 
civilization. 

The International Street Railway Association, which 
embraces tramway and interurban railway managers 
throughout Europe, has a larger membership than the 
A m erican Street Railway Association, and is an important 
factor in the advance of the science and practice of street 
railway operation abroad. The last meeting of the asso­
ciation, which was held at Geneva, is particularly interest­
mg from the fact that subjects connected with mechanical 
traction occupied a much more prominent place than ever 
before in the history of the association, and, in fact, practi­
cally monopolized the attention of the delegates. While 
conditions differ so materially between the operation of 
tram,vays in Europe and in America that practice often 
cannot be copied bodily between them, this difference is 
much less than when horses were used, so that the delib­
erations and papers r ead before each association must nec­
cssaril y be of value to the members of the other. For this 
reason we devote considerable space in this issue to the 
report by Mr. Ziff er of the meeting, and also to the ex­
tended paper by the same author upon recent improve­
ments in mechanical traction for tramways. The latter 
g ives an excellent summary of the status of independent 
motors, as well as of the mixed systems of electrical opera­
tion, with which littl e has been done in America. The prac- . 
tice of the International Street Railway Association to em­
body in a resolution after the reading of a paper and the 
discussion upon it the consensus of the opinions of the 
delegates as to the question at issue, where such a decision 
can be given, has much to be said in its favor. The next 
meeting of the association is to be held at Paris in 1900, at 
the time of the international exposition in that city, so that 
it is extremely probable that more Americans will attend 
that convention than any previous one. 

T he engineering practice of the U nion Traction Com­
pany, of P hiladelphia, has been, since its organization in 
1895 , a sealed book to outsiders, the reason being the per­
fectly natural one that, in the process of welding together 
the four constituent companies into one united organiza­
tion, new standards had to be established, and the better 
practice selected from the worse as a result, in many cases, 
of experience with all. It gives us special pleasure, there­
fo re, to present to our readers this month the first gen­
eral account which has yet appeared of th~ plan of organi­
zation and operating m ethods of this the largest street 
railway company in the world. For the past eighteen 
months reports of the fine work done upon this system by 
Vice-President (now President) Parsons in reducing ex­
penses, increasing earnings and smoothing away the 
rough points of contact between the company and the citi­
zens of P hiladelphia, have resulted in an increase of con­
fidence by the local stock market in Union Traction securi­
ties , bnt the company's annual statement has come as a 
surprise even to those who have been its best friends, for 
it shows an overturn in financial conditions by which 
nearly $1,000,000 has been added to net earnings appli­
cable to fixed charges and dividends. This result has been 
brought about in part by simplifiying the organization and 
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introducing many minor economies, but chiefly by most care­
ful study of schedules and traffic requirements to the encl of 
rntting off all unprofitable car mileage without diminish­
ing the real service to the public. Much study has been 
given also to the transfer system, alwa,vs the most difficult 
and complicated problem for any manager to solve, par­
ticularly in the case of so large a system. There are 
practically no free transfers in Philadelphia, a ride and 
transfer costing eight cents, or an· average of four ce11ts for 
each of the two lines. These transfers are good at any 
time, and it is said to be not uncommon to see a passenger 
enter a car and gravely examine a bunch of transfer 
checks, removing that which is good for the particular 
trip. It would seem as if this practice would lead to a 
serious reduction in the company's revenues , but, oddly 
enough, a great many transfer checks are never used, but 
in some mysterious way disappear from sight, in spite of 
the fact that they have cost the purchaser three cents The 
company's latest power station, with its four 2000-h.p . 
engine generator units and its magnificent switchboard, is 
in most respects a model, and its plans are worthy of care­
ful study. Its distribution system, too, is one of the best 
in America. All positive feeders and mains are of lead­
covered cables of large sectional area, and are sufficient in 
size and number to prevent excessive losses. 

While many railway companies are enthusiastic over the 
profit secured by the establishment of street railway parks, 
others believe that a very conservative policy should be 
followed in this branch of the business. The arguments 
for this latter position are well summed up in a paper read 
by E. H. Davis, general manager of the \Villiamsport 
Passenger Railway Company, of \Villiamsport, Pa., be­
fore the last meeting of the Pennsylvania Street Railway 
Association. Mr. Davis properly says that parks which 
are maintained by private capital or by the municipality 
add to the earning power of the street railway company 
near whose line they are located, but that it is a question 
whether the street raihvay property, which cannot be made 
profitable without a park, is a desirable property. The 
opinions, as brought out in the di scussion of thi s paper by 
the association, coincided in general with that expressed 
by the speaker, and summed up seem to be that the benefit 
of the doubt should be against , rather than in favor of, 
park investments. Undoubtedly much money has been 
!>pent unadvisedly in establishing resorts of this character, 
we will not say wasted, although some has undoubtedl y 
been sunk so deeply that no return can be expected from 
it, directly. The large maj ority of the street railway 
parks have been established during the last two or three 
years, and every rapid development of this kind is followed 
by a natural reaction, of greater or less extent. As might 
be ~xpected, this is particularly true of the park question, 

, because when first established a park has the charm of 
novelty, but as this wears off th e travel to it naturally de­
creases. This, then, is the condition reached in many 
cities, and where this exists the street railway company 
owning the park sees before it a certain visible outgo for 
park maintenance, and to balance it an induced traffic more 
or less uncertain in amount to make up for the park ex­
penses. As the tangible makes more impression than the 
uncertain , especially when the former is expenditure and 
the latter receipts, the first impulse is to consi<ler the ex-

penditure made for parks as too great for th<: inc<m1 1: de­
rived. vVhile we believe that money spent in inducin g· 
traffic should show a return equal at least in amount t< > 

the expenditure, there are other ad vantages, in estab ­
li shing parks, which arc often overlooked. In the 
first place, it is th e natural tendency for the number 
of pleasure seekers in every ci ty to increase, and 
where the natural advantages possessed by a park in 
the neighborhood of the city are considerable it will appeal 
to a continually enlarging number of persons. Tt mu st be 
also remembered that the real value of property of this 
kind increases with its accessibility, the size of the city near 
which it is located and the fa miliarity of the inhabitants 
with it. Consequently, as practically all American cities 
are increasing yearly in population, the " unearned incre­
ment'' of park property should be consicl erecl as part of the 
profits secured from it by its owners. 

Comparative Costs and Profits of Cable, Electric and 

Horse Railway Operation in New York City 

Through the generous kindness of II. H. Vreeland, pres­
ident of the Metropolitan Street Rai lway Company, of New 
York City, we are enabl ed to g ive to the street rail wav 
world a transcript of the private cost sheets and other rec­
ords of this great company, by means of which, fo r the first 
time in the hi story of street railroading, a true comparison 
of the relative cost of operation of cable, electric and horse 
1·ailways in a single city and under substantiall y the same 
conditions can become gene:·ally knmvn. v\Te need not 
point out how important will be these comparisons to rail­
ways, particularly in foreign countries, whose managers 
are contemplating a change of motive power, and who are 

· anxiously seeking all the lig ht possible on the question of 
the best one to select. In th e honesty of these figur es and 
the accuracy of their distribution among the several 
branches of the service we have entire confidence, based on 
a somewhat intimate knowl edge of the careful methods of 
administration and of bookkeeping pursued by thi s com­
pany in the management of the local transportation of over 
250,000,000 passengers per annum. 

Disregarding details for the moment, ,ve may say on 
broad lines that the company's experi ence points unmis­
takably to th e great superiority of electricity over both 
horses and cable not only in traffic handling capacity but 
in economy. This will come as a surprise to many who have 
believed that the cable system, certainl y in its own peculiar 
sphere of great traffic density, is the cheapest and best mo­
tive power extant. Th e rapid disappearance of the cable 
system in America has been attributed by most fo reign en­
gineers and not a few Americans to a desire fo r unifi cation 
of motive power or to the greater popularity and traffic­
earning capacity of electric cars in competition with cable 
lines . Few have ventured to assert, in the absence of defi­
nite fi gures, that electric cars 1·eplacing cable over heavy 
traffic routes could be operated at a less cost pe1· car mile. 
but the figur es here g iven show conclusively that from 
economical considerations alone there is no place fo r the 
cable in modern street railroading. 

Befor<" considering th ese figures in detail, the present 
condition of surface railway transportation in New York 
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City shou ld be clearly understood. On Jan. r , 1893, the 
entire st reet railway system oi New York City was 
operated by horses. T n th e spring of that year the Broad­
way cable line from F ifty-ninth St1-eet to the Battery, I 0.2 

(track) miles in length, was put in operation. In 1895 
15 (track) miles addit ional on Columbus, N inth and Lex­
ington A venues were opened through streets most of which 
bad previously had no horse railway service except for a 
short time preceding the actual starting of the cable lines. 
Cable construction then stopped and electric began. Th e 
company hacl c;everal times attempted to install the over­
head elec tric system in the city, but owing to extreme pop­
ular prejudic e against all overhead wires, clue largely to an 
unusual and indefensible abuse of their privileges by a 
number of electric light corporations , which had, in pre­
vious years, stretched their wires in New York City to such 

.·-an extent as to be a positive menace to its safety as well as 
c1 n intolerable eyesore, permission to adopt this system was 
rdusecl. The importance of doing away with horse trac­
tion, in th e interests of both the city and the company, be­
came so great, however, that it was at last determined to 
try th e 11nclerground conduit electric system, which had 
previous ly been a fa ilure in thi s country wherever installed , 
owing p::1rtly to climatic conditions and partly to an at­
tempt to use too shallow and cheap a conduit. The experi­
ment was first made on the L enox A venue line in the 
northern part of the city, and a conduit was constructed 
which in point of size and cost was practically equal to that 
necessary for a cable system, the intention being, should 
elec tricity prove a failure, to change to the cable. After some 
experimenting with insulators this line proved to be an en­
tire success and has been steadily and regularly operating 
ever since, with a rapidly increasing traffic and a quite re­
markabl e economy. E ncouraged by this experiment , the 
cc,mpany's engineers devised a form of conduit which, 
whil e considerably cheaper to build, possessed, it was be­
lieved, all the necessa ry qualifications for success on a 
large scale, and during the last fifte en months nearly 35 
n: il es of double track have been converted from horse to 
underground electric traction on Second, 1\ladison, Sixth, 
E ighth c1 nd Amsterdam Avenues-all great through north 
and south routes paralleling the Broadway cable line, and 
intended to reli eve it to a large extent of its enormousl y 
conges ted traffic- and on Fifty-ninth Street. 

Now construction work of this kind means, of course , 
great interruption to traffic and a temporary diminution of 
receipts during the construction period, together with an 
increase in the operating expenses over what would be r e­
quired were the roads in their final condition. l\i!oreover, 
in this particular case, power for the new electri c lines has 
been ob tained from temporary power stations, and, al­
though these have been fairly large and the production has 
been reasonably economical, it is certain that the new 
70,000 h.p. station no,v being constructed on N inety-sixth 
street for the service of the entire city through high tension 
p rim ary lines and low tension secondary circuits, will 
greatly reduce the cost of power. 

Dming the fifteen months covered by the annual and 
quarterly statements presented herewith the company's 
cable lines have not been interfered with in any way, and 
their receipts and expenses are normal. On June 30, 1898, 
there were about sixty (track) miles of electric railway 
actuallynmning, but nearly all of this had gone into opera-

. tion during the year. The Fourth A venue line was opened 
in successiv e stages from Nov. 1 to Dec. 16, 1897; the Sec-

ond Avenue line from March 22 to April 3, 1898; the Fifty­
ninth Street line from March 20 to May 21, 1898; the Am­
sterdam 1::\venue line from Feb. 3 to March 20, 1898, and 
the Eighth Avenue line, on May 7, 1898, from 155th Street 
to Fifty-ninth Street. During the last . quarter, ending 
Sept. 30, the Sixth and Eighth Avenue lines from Fifty­
ninth Street south have been torn up and traffic discontin­
ued, a portion only being put in service in August and Sep­
tember over the new construction by horses and electricity. 
It is evident that the company's total earnings for the year 
and quarter, though considerably larger than the last 
year and quarter r espectively, should be greatly exceedtcl 
111 1898-9, when the conditions on the lines at present con­
verted are more settled, and that not until the conversion of 
the system is completed will the full earning pow<; r 
of the property be anywhere near in sight, both because of 
the increases clue to the introduction of new motive power, 
c1nd because of the doing away with the loss of traffic 
coming with reconstruction. 

\Ve will now take up the figures of the accompanying 
annual and quarterly reports. It will be seen that during 
the tvvelve months period the company operated 34.2 per 
cent of its car mileage by the cable system, 20.2 per cent 
by th e electric system and 45.6 per cent by horses. During 
the last quarter, however, the proportions were greatly 
changtd, th e cable mileage being only 27.4 per cent of the 
total, the horse 33.7 per cent, while the electric had risen 
to 39. r per cent. 

The relative traffic densities measured by the receipts per 
mile of track and per car mile as shown in the quarter's re­
port are as follows: cable, $39,000 per mile of track and 
$.333 per car mile; electric, $17,000 per mile of track and 
$.260 per car mile; and horse, $8,000 per mile of track and 
$.288 per car mile . The average earning power of the en­
tire system was about $14,000 per mile of track and $.29 
per car mil e. These figures per track mile are for the 
quarteronly-annual figures would be somewhat more than 
four times as large. Henceforth th e cable and horse lines 
" ·ill undoubtedly show a decreasing traffic density, owing 
to the competition of the electric roads parallel to them, the 
electri c lines will show an increasing density, while the 
earnings per mile of track for the entire system will in­
crease with a growing disposition of the public to ride upon 
clean and rapidly moving cars and by diversion of traffi~ 
from the elevated lines in competition. For a time the 
earnings per car mile of the entire system may not increase 
rapidly as new electric lines are put in operation, for the 
public will not respond immediately to the improved ser­
vice. Eventually, however, the earnings per car mile 
will be much greater than at present as population_ in­
creases. 

A nother gage of traffic density is found in the state-
ment th:it the 11 per cent. of the company's entire mileage 
,v hich i;:; operated by the cable system is earning 28 per 
cent of the total passenger receipts; the 28 per cent which 
is operated by the electric system is earning 32 per cent of 
the total passenger receipts; and the 61 per cent which is 
operated by horses is earning but 30 per cent of the total 
passenger receipts. 

For tlze year, tlze operating expenses of the cable lines 
were 16.42 cents per car-mile, of the horse lines 17.87 cents, 
and of tlze electric liues 10.23 ceuts. For the three months 
period, which is more favorable to electric operation for reasons 
already stated, tlze cable lines cost 17.55 cents, the horse 17.89 
cmts, and the electric 10.06 cents. 
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[Cor the Year Ending June 30, 1898. 

SHOW ING T HE RELATI VE COSTS AND PROFITS OF CABLE, ELECTRIC ,-'.NO HORSE R.-'o.11.\V,\Y OPERATION. 

STH.F.l:::T RAI LWA\* JOTJRNi\I.. 

GENERAi, EXHIBIT. 

Operating expenses ........ , . , .. • ....... .............. 
Total passenger receipts.... . ... , .. , .. . , , I 
Earnings lrom opcr.11ion ................. ............. . 

OPERATING EXPENSES IN Dl~TA l l.. 

:,.J,\lt..:TE:r,:A;'\CE. 01; WA\', 
Revairs roadbcd-tr.tck, labor.... . . . . . . . . . .. 

n1ateria], .... ................ . i 
3 steel rails.... . . . . . . . . . ... ... . 
4 switchc:.1 nags. 1 spikes, etc ...... . 
5 ties and timber ............... . 
6 Repairs ovcrhe,1d and under~round construction .... · I 
7 " and renewals of c:iblc.. .. .. .. .. . .. . .. . .. . 
8 " tube cleaners ........... _ .......... . 
9 oilc1s ........ , , ..... , ....... ....... . 

10 gea,smen and splicers .............. , 
11 Repairs of buildini::s .................... , ..... . 
1 "! H.c..·1110,•a! of SllO\v and ice, and siJcet deaning ...... . 

To1al. .. , ......... .. 

)lt\lSTF.:-:A,',;'CE ot· EQUlr)IE~T. 
1 J Repairs of cars and 1·ehiclcs ................... .. 
q . 11 ckctric;d or c:iblc equipment of c.1.rS .. •.• • 

17 '' 1ools ~nd m;,chintry ........... , . ...... ' 

Total ....... , . ... , .......... , ... . 

POWF.R. 
•.~ Repairs of steam plant. ....................... .. 
16 " " dc,;1 rical or c3ble plant .............. .. 
1S '' harnc~ ........ ...................... . 
19 Stable equipment supplies, etc, .... ............. . 
:o Rene\\·a!s of horses ..... . .. , ........... , . . . . . , . 
" Horse shoeing. .. ............................ .. 
,2 Cost of pro1•endcr.... .. . .. . . .. . . .. .. ....... . 
23 '' 11 (cedmen-w:-ig~. 
24 rcmo \·ing manure. . . . . ......... . 
,7 Mo,;tlers, hitchers and stable help .. ........ ... ... . 
:is E.ngince1s, firemen :lnd pm,·er sen·icc ............. . 

1 

31 Fuel , power ho11:scs .. ,.. . . .... ... .............. t 
3~ Light and othl'r supplies a, power house ......... · j 
34 \ V,ucr tax. . . ............ , . . . . _ .... __ .. _ ... _. 

Toial.. ....... .. . ...... ... ............. ,.j 

TR,.NSroRTATION. I 
05 Conductors, drh•c1s, gripmcn and motormen ... .. , .. 
26 Inspc-ctors1 st:artcrs, s,\ itchmcn1 etc ..... , . ....... . 
:-9 Cu house exp. w:uchn1cn. ear elcilncrs, oilers. etc . 
30 Car sen·ice-car lighting ...................... . 
.3 1 · • · · oil, w..'lste, etc .. ............... , , .. . 

To1al.. ... , ......... , ............. , .. . ..... . 

•ll!.NERAL 1:xrF.NSES. 

35 Salaries o l officers and clerks .. .... .............. . 
36--40 Injuries and damages . , ... .. .... . ... ...... ..... . 
41-48 Other i::cncral expenses ........................ .. 

Total, ... . .. , . , ................... , ........ . 

T otal Opcraling Expenses. . . .. ... ...... .. ... . 

Car mileage ....................... , ....• , ............ . 

• $urptu.-. .-\cc-ounl. 

Amount. 

4,130,225 
1,9;0,486 
,, 159,739 

41,-H7 
6,6j3 

,oo 
10,108 

,s7 
So, ;S7 

189,391 
11,;58 
40,708 
~1,:i40 

4,099 
15.:;,S 

6$, ;68 
4>,287 

,. ;14 

11 :,770 

15, q7 
12,395 

438 
174 
$j0 
Si I 

J,432 
92 
6o 

,,48,, 
65,062 

104.9i, 
15,471 
:: 1.775 

;11 ,f.30 
143,512 
3618:io 
39,12; 
12,9,p 

944,110 

30,359 
I 50,J05 
68,099 

048, ;S4 

I ,9;0,486 

Per Cnr 
i\lile. 

Cc-uL,. 

34·F 
16.40 
111.00 

.35 

.o6 

.oR 

-57 
,JS 
.01 

-94 

.13 

.,o 

.OJ 

.02 

.54 

.88 

. IJ 

. ,s 

5.93 
1.20 

.3 1 
,33 
.I I 

.25 
,,,5 
. 57 

,,07 

16.4, 

11,991.404 1= 

ELE.CTRI C. 

1\mounl. 
Per Car 
Mile. 

f Cents. 

1,918,873 26.99 
727,40(, 10.23 

t.191,_;6; t6,i6 

6,153 
*JOS 

.09 

954 .QI 

3, I 08 .04 
148 

5,7i9 .oS 

4,2J0 .o6 
1, 

821 .01 
>, 7,l I .04 

23,851 .33 

26,68; .40 
29,952 .. p 

15, 

58, i 92 .SJ 

2,04, .OJ 
824 .01 
584 
424 

3,030 .04 
2 -4i i .03 

q.,tJI0 .~o 
1,6S1 .n~ 

"85 
12,795 . 18 
,0,662 .,9 
51,015 . 72 

5.370 .08 
5,/l4> .oS 

t ,o,6; 5 1- ;o 

353, 1 ~7 4.97 
50,292 .j I 
2;,,,.p -39 

I , 142 .02 
5, 15S .o; 

43i.111 6.15 

I l,05t . 16 
43,829 .61 
3:i. 100 .45 

S6,978 I , 22 

727,4o6 10,23 

- -
7,t 10,090 

1- HoAsn. 

An1ou11t. 

4,375,597 
,,858,235 
1,517.36:::i 

;:21 92S 
7,549 

i05 
5,S67 
,,304 

165 

6 1,449 
s 

328 

9 
J 

15,361 
1::.,06 
62,4-10 
So,9j::, 

HS, 183 
40 419 

7,109 
347,855 

240 
4j5 

59 
11. 1.38 

I, i56,J95 
119,400 
63,245 
11 ,690 
7, t91 

I ,357,921 

41,938 
79.0;6 

177,96, 

J1er Cnr 
)liie. 

C'C!ats. 

2i-JS 
I 7 ,$7 
9.40 

.4& 

.05 

.OJ 

.o, 

, 10 
.06 

•.l9 

S,49 

.26 
·49 

I. I I 

15,994,9" 

P,\SSEN'GER RfcCEll'TS AND £Xr ENS£ S FOR THREE ~ION'THS E NDING SE l'TE~l llER 30, 1898. 

GENERAL EXHIBIT. 
Tot•I passenger ,c,:cip1 s .... , ......... . ... . 
Operating expenses . ......... , ......... , . 
Earnings from opcrntion ... , ........... , ........... , .. . 

OPER ATING EXP£NSES BY DI VIS IONS 
Maintenance o l way ...... .... .. , .. .. ........ , .. .. , , . 

'' 
1
-

1 equipment. ..... , , . ....... . ....... . _ .... _ 
Po\,·er. , ............ .... , ......... , ... , ............ . 
Transportat ion ... . ..... .. .. , , , . . . . . . . . . . . . . . . . . . . . .. . 
General 1;;,c pcnses . .... , .. , .. , .. , .... , . , ... , . . . . . , , ... . 

CAIH.]!. 

9H,985 
498,3 18 
446,667 

136,704 
.l6,689 
58,085 

226,ns 
40,614 

33.,7 
17.55 
15. 7, 

To1,,I. .. , .................. , ., ............. ·i===4=9=8=,J=1=8== •=7=.5=5= 

Car milc,, ge....... . .. .. .. .. .. .. .. .. .. .. .. .. . . .. . 2,840,383 

El.¥.CTRlC. 

I ,056,866 26.0,l 
408,250 IO.o6 
n~S, 616 15,97 

13.553 .34 
JS, ~>o ,95 
56,203 I.JS 

062, 889 6.47 
37,184 .91 

4oR,250 to.OC. 

4,059, 756 

H OMSJ!. 

--

1,009. 100 08.82 
606, 5o t 17.89 
382,579 10.9_; 

2.1,03(, .69 
14,080 .40 

241, 686 6.90 
, 88, ;o, 8,25 
57, 8 18 1.65 

()26,5,i 17.89 
~-~-----

3,501,088 

TOT,At.L. 

,\hlount 

;. 
10,42,1,69,, 
S,S:f•, I 27 
4,~68,568 

I 20,j2S 
If, II 7 

1,859 
18,SO.f 
,, 739 

86,73 t 
189,39t 

15.98S 
40.;;io 
21 1 :::!..JO 

:i~. 182 

:::i;. /':!5 

562.024 

I 58,904 
72,247 

2, 195 

2n,345 

l i, 19i 

13.~~. 
16,40.; 
10 ,805 
66,020 
:;3,9S1 

46',61.f 
42. 198 

7,084 
363, t34 
S6, 163 

156,3S t 
20,900 
38,754 

1,386,867 

2,22t, t 5t 
313 ,204 
',; ,457 
52,059 
05,0S1 

0,739,,53 

s3,:.ws 
1 73, 229 
~7ts, 162 

6.H,iJ/l 

5,556,10; 

Per C:ir 
'-lile, 

Cent,r;_ 

,9.;o 
15.83 
I J.S; 

·34 
.04 

.05 

.?5 

.54 

.05 

.I:' 

.06 

.06 
-08 

1.60 

.45 ,, 

.66 

.05 

.04 
o; 

.0-1 
19 
24 

1.~;2 
• t 2 

.O::! 

1.0; 

.,5 
-45 
,06 
.,1 

3.95 

6.3:; 
.89 
. 36 
,14 
.o; 

;.S1 

.24 

.;8 
, i9 

t.St 

---
15.83 

35,096,406 

TOTA i,., 

--

3.010,951 28.95 
1,533,089 14.74 
1,477,86~ q , 21 

174,29* 1.68 
89,389 . 86 

355,974 ., .. i, 

777 ,8 16 7. 48 
135,616 I. J O 

1,533.089 t4.74 

10,4 011 2:i7 



STREET RAILWAY JOURN AL. 

The electric lines during the twelve months period 
earned 16.76 cents net per car mile, or but 1 .25 cents less 
than the cable system, in spite of the fact that the latter has 
7.43 cents per car mile greater receipts; while for the three 
months period the net earnings of the electric lines per car 
mile were actually greater than the cable lines by .25 
cents, and greater than those of the horse lines by 5.04 
cents. 

How have these surprising results been achieved , and 
are they a true measure of the permanent relative earning 
powers of the different systems? 

From a careful study of these figures, we believe that 
were all the lines in New York City to be equipped with a 
single motive power, electricity would have a permanent 
advantage over the cable of at least 3.5 cents per car-mile 
in maintenance of way; a slight disadvantage in main­
tenance of equipment; and an advantage of at least 1.25 
cents in power, of 1.5 cents in transportation, and of .5 
cents in general expenses; a total of nearly 6.75 cents per 
car-mile. In comparison with horse traction, electricity 
would be at a disadvantage of perhaps .5 cents per car-mik 
in maintenance of way, and .5 cents in maintenance oi 
equipment; while it would have an advantage of at least 
6 cents in motive power, 1.5 cents in transportation , and 
5 cents in general expenses; a net difference of 7 cents. 
Besides this, electric cars would earn more than either 
horse or cable cars with equivalent mileage. 

The Broadway cable line has now been in operation for 
five years and the Lexington and Columbus Avenue lines 
for nearly three and four years respectively. In that time 
the track has, of course, deteriorated and repairs have been 
necessary. We find that $58,715, or .-49 cents per car mile 
have been spent on track repairs during the year. The 
electric lines, which are, of course, almost entirely new, 
have cost for repairs only $rn,278, or .14 cents per car mile . 
The horse railway track has cost $89,053, or .56 cents per 
car n:ile. Now the cost of maintenance of electric track in 
this current year is obviously far too small, while that of 
the cable and horse railway track is probably smaller than 
average renewal and repairs for a long period of time, since 
there has been practically no renewal so far of the cable 
track, and horse railway track repairs have naturally been 
rednced to a minimum in the expectation that the railway 
would be converted to electricity. Electric traction will be 
harder on rails than cable traction, and far harder than 
horse traction, the reason being, of course, that electric 
cars do not, as in the last two systems, simply roll over the 
track, but actually grind it out in exerting tractive effort, 
while the electric motor cars are, moreover, heavier than 
either horse or cable cars and deliver a more severe ham­
mer blow to the joints. An expenditure of .75 cents per 
car mile for 40,000,000 car miles would be equal to $300,-
000 per annum, or $r ,400 per mile of track per annum for 
the complete system, and this should be an ample figure 
for repairs and renewal of track were the whole svstem 
electric. The electric figures on the accompanying ·state­
ment are therefore too small by perhaps .6 cents. 

Repairs of underground and overhead construction 
show a great difference in favor of electric traction over 
cable , and this is quite reasonable, since the amount of 
moving mechanism in the cable conduits is enormous, 
while the electric has none. Nevertheless, .08 cents for 
this account in the electric column is possibly too small 
and may be slightly raised as the system grows older. 

Accounts numbe1· 7, 9 and co for renewals of cable. 
1.vages of oilers, gearsm en and splicers, amoun t in the ag­
g regate to 2.10 cents per car mil e, and are found only in 
the cable system with no corresponding charge in the elec­
tric . This is a very important saving indeed . T he renewals 
of cables alone cost much more per car mile than will be 
the entire cost of electric power under fin al condit ions! 

Cleaning the tubes will cost slightly less for the electric 
system than for the cable , but repairs of buildings, removal 
cf snow and ice, and street cleanin g should be, under nor­
mal conditions, approximately the same. 

Th e repairs of cable cars exclusive of equipment will 
probably be g reater per car mile than the repairs of electric 
cars, owing not only to the g reater speeds possible with 
electric cars, which increases the service divisor , but also 
because of the g reater jerking which the cable g ives to its 
cars than is th e case in electr ic traction . Th e repairs of th e 
electric car equipment should be, on the contrary, g reater, 
as th ere i:- much more mechanism in the electric equipment 
than in cable. The expenditure of .42 cents per car mile fo r 
thi s item in the electric column , though very large for a 
new roa<l because of inexperi enced motormen rapidly put 
into service during the last year, is probably smaller than 
tl1e permanent average, but the latter should not exceed .60 
to .75 cents. 

It certainly overturns all our established ideas to find 
that two temporary electric power stations can actuall y 
produce power for heavy electric cars 22 to 28 feet in 
length at a cost less by 30 per cent (in the quarterly state­
ment) th an can be clone in two cable power stations which 
operate cables so heavily loaded as to make the proportion 
of live to dead weight greater probably than that of any 
cable railway system in the country with the possible ex­
c<:ption of the State Street line of the Chicago City Railway 
Company. The new electric power station will do much 
better than this, and it is obvious on ex amination of the dif­
ferent items in power account that while repairs of plant 
will undoubtedly be greater per car mile on an average in 
the electric stations than they have been this year, when 
equipment is new, there are other items temporary in char­
acter in the electric account which will disappear in the 
final plant, so that the total cost of motive power will be 
reduced, perhaps even to .75 cents per car mile. 

The large expenditures for provender and care of horses 
in the electric column are not properly chargeable to elec­
tri"city at all, being due to a short horse line, feeding the 
l\fadison Avenue electric line. 

But 1 .38 cents per car mile looks small in comparison 
with th e 6.90 cents charged to motive power on the horse 
system (in the quarterly statement), and those of our for­
Pign fri ends who still cling to horse power may well exam­
ine these figures with interest to see wherein li es the enor­
mous saving in electricity over horses , upon the claims 
for which they have looked for so many years with sus­
picion. 

In the transportation expenses we find again that 
electric traction is the cheapest of the three motive 
powers, and the reason for thi s is found chiefly in th e 
greater speeds of car possible with electric traction , which , 
as above stated, increases the service divisor. The part 
which this speed element cuts in transportation expenses is 
indicated by the difference between th e cost per car mile of 
conductors, drivers, g-ripmen and motormen in the electric 
system against the corresponding charges fo r the horse 
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system, these differences amounting to 2.26 cents per car 
mile in spite of the fact that motormen are paid 25 cents 
more per day than horse car drivers. 

I n the department of general ex penses everything possi­
ble has been charged directly to the different motive pow­
e-rs affected, but salari es of general officers and other sim­
ilar charges impossible to handle directly have been pro 
rated on the basis of passenger earnings. T he only item 
here which has special interest is that of injuries and dam­
ages, which can be, of course, directly charged to the mo­
tive powers which cause them. VVe find that, as is natural, 
horse traction has cost the company the least for injuries, 
while the cable appears to have cost more than twice as 
much as electric traction . It is probable that the charge of 
I .25 cents per car mile on the cable system, amounting as 
it does to 3.6 per cent of the passenger receipts, is a fair 
average for a carefull y operated line in Broadway, and, 
considering the greater safety of the electric car through 
its better means of control in emergencies, the average cost 
for injuries and damages on the electric lines ,vill certainly 
he much less than with the cable system . 

In the quarterly statement it will be seen that , in every 
grand division of operating expenses, electricity has a de-

that the gross receipts have increased from $4,022,723 to 
$ 10,779,087 (excluding Second Avenue); the earnings from 
operation have increased from $1,326,396 to $5,289,982 ; 
and while the fixed charges have shown a large increase, 
the earnings over charges applicable to dividends on the 
Metropolitan Street R ailway Company's stock have in­
creased from $1 17,794 to $1,787,651 , a figure in 1898 more 
than fi ft een times as great as in 1893. Moreover, the gross 
receipts per mile of road, which is a good test of the wis­
dom of these purchases, has shown a regular and suc­
cessive increase from $32,753 to $56,294 ; the earnings from 
operation per mile of track have fluctuated somewhat, 
owing in part without doubt to loss of traffic through re­
construction, but are now between two and three times the 
earnings per mile in 1893, while the net earnings per mile 
over charges have increased from $958 to $9,359. 

It must not be hastily assumed from the remarkable 
showing in these statements that the underground electric 
system could be adopted with financial or engineering suc­
cess by street ra ilway companies in general. N ew York City 
and \Vashington, which have the only electric conduit 
ro;:i ds of any size foun d in America, are peculiarly favored 
in the matter of climate and cl eanliness of streets, the rain-

SIX Y E ARS ' STA'tEMENT SHOWING INCREASE OF EARNINGS OF T HE METROP OLITAN STREE'r RAILWAY COM PANY, DUE 

T O BOTH CONSOLIDAT IONS AND TRAFFI C I N CRE ASES . 

T OT ALS . 

Gross receipts. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Operating expenses . ........ ... . .... . ...... ... . 
Earn ings from operation .... ... . .... . ...... ... . 
Fix ed charges . . . . .......... ... .. ... . ... ..... . 
Net earnings .. . .. .. .......... . .... .. . ... ..... . 
Dividends paid . .. .. ............... .. ... . ..... . 
T o surplus ....... ........ · ..................... . 

PER MILE ROAD OPERAT ED. 

Gross receipts ...... ............... .. ......... . 
E arnings from operation. . . . . . . . . .. . ......... . 
Fixed ch_arg es ............ ... .. ....... . .. . . : ... 

1 

Net earnings . . . . . . . . . . . . . . .. . ....... . ........ . 

1893. 

$4,022,723 
2, 696,326 
1,326,396 
1,208,602 

II7 ,794 
None. 

II7,794 

32,753 
ro,784 
9,826 

958 

1894. 

$5,398,466 
3,223, 956 
2,174,510 
1,859,971 

314 ,539 
328,000 
t 13,46 1 

41,22q 
16,599 
14,198 
2,401 

1895. 

$6,432,933 
3,389, 8 r4 
3,043,1 19 
2,070, 958 

972, 161 
405,000 
567, 161 

46,032 
24,2 13 
14,793 
6,944 j. 

1896. 

$8, 173.332 
4,1 89,145 
3,984,1 86 
2,517,33q 
1,466,848 
1, 252,500 

214,348 

47,555 
23,163 
14,636 
8,528 

1897. 

$9,706,598 
5,090,016 
4,616,581 
3,226, 592 
I ,389,99o 
1,200,000 

189,990 

50,692 
24,171 
16,893 

7, 2 77 

*1898. 

$ro, 779,087 
5,489,104 
5, 289,982 
3,5°2,331 
1,787,65 1 
1,500,000 

287,651 

56, 294 
27,696 
18,337 
9,359 

*E xduding Second Avenue e·arni ngs, which fo rm a part of system for three months only in thi s year. t Defici t. 

cided advantage over the cable system, and in every divi­
sion except maintenance of equipment it has an advantage 
over the horse system. 

During the f'welve months period, the cable lines operated at 
47.7 per cent of their passenger receipts, the electric lines at 
37.9 per cent, the horse lines at 65.3 per cent, and the entire 
system at 53.3 per cent. During the three months period the 
cable lines operated at 52-7 per cent. of their passenger receipts, 
the electric lines at 38.6 per cent, the horse lines at 62.1 per 
cent, and the entire system at 50.9 per cent. 

The Metropolitan Street Railway Company in 1893 con­
trolled directly and through lease 122.82 miles of track. In 
each of the five succeeding years additions have been made 
to thi s system by the lease of other lines and by exten­
sions, and the management has sometimes been criticised 
in fin ancial circles fo r the large rentals which have been 
guaranteed in order to secure operating control of these 
properties, the fear having been expressed that the com­
pany was assuming too heavy burdens. The accompany­
ing table has been prepared to show the influence upon 
gross and net earnings in toto and per mile of road 
operated of these successive acquisitions. It will be seen 

fall and snowfall during the year being extremely small. 
Moreover , the conduit system, even in its cheapest form, is 
enormously more expensive than the overhead electric 
~ystem, costing from $50,000 to $100,000 per mile of single 
track, according to the pipes and other obstructions which 
have to be removed . O nly the very largest cities of the 
world, where the traffi c densities are extremely heavy, can 
c: fford such initial costs, and not only would the street rail­
,vays of smaller cit ies, particularly those which have spent 
large sums fo r the overhead electric system, be financially 
ruined by the fo rced adoption of the underground conduit 
system, but extensions into and development of suburban 
c1reas would be greatly hampered, while, even if overhead 
rights should be conceded for suburban lines, the incon­
venience to the public through transfers would be very 
g reat. 

Vv e feel that the thanks of all who are seeking light upon 
this complicated problem of motive power for our great 
ci1 y transportation systems are due to Mr. Vreeland for his 
generous and broad-minded action in allowing his brother 
managers to have, in so complete a form, the results of his 
experience. 
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Honolulu and Its Street Railways 

BY FRANK X. ClCOTT 

When Capt. Cook landed in the Sandwich or Hawaiian 
Islands in 1774 they were estimated to have at that time a 
population of 260,000. The census of 1896 shows authen­
tically a deplorable decrease of 229,000 natives in 122 years, 
not counting the elimination of the natural increase during 
that period, making the present number of native 
Hawaiians only 31,000. Capt. Cook at that time was in 
command of an English expedition in search of a passage 
from the Pacific Ocean to the A tlantic . By accident he 
sighted the Hawaiian group, and in honor of the Earl of 
Sandwich, the first lord of the Admiralty, he christened the 
group "The Sandwich Islands.'' 

The inceotion of civilization in Hawaii contaminated 
the health of the natives. The marks of hereditary scrofula 
are plainly visible, and it seems to be generally distributed 
among the present generation. Leprosy and other chronic 
diseases were brought to Honolulu by the crews of visit­
ing ships commg from various ports abroad. Owing to 

Hawaii is to the West what Ceylon is to the East, an 
oceanic central station for general trans-shipment of goods 
and passengers to and from various marine destinations. 
The vegetation and products are similar ; Hawaii grows 
sugar, coffee, rice, and tropical fruits. Ceylon grows tea, 
rice, coffee, and tropical fruits. The two archipelagos are 
geographically similar in the East and the West, occupy-

. ing two formidable naval positions belonging separately 
to the Anglo-American nations. 

The particulars of annexation of the island group are of 
so recent occurrence that it is needless to refer to the sub­
ject only to state that the United Stttes will profit im­
mensely by their acquisition . Annexation has brought 
about a stable government, and things in general are 
on the American plan. This sudden change of govern­
ment-although expected for many years in the past­
has already given au impetus to prosperity and the imme­
diate adoption of methods of modern practice, especially 
electric traction, a much-felt want in Honolulu. 

The Hawaiian Tramways Company, of Honolulu, ob­
tained in 1884 concessions from the local Government for 
the period of thirty years, to operate a tramway. In 1887 

GOVERNMENT BUILDINGS-HONOLULU 

this condition of tainted health and to their languid meth­
ods of life, the native Hawaiians will gradually become 
extinct. The census carefully enumerated in 1896 shows 
in round figures: native Hawaiians, 31,000; half castes, 
8500; Japanese, 24,500; Chinese, 21,600; Portuguese, 15,-
200; other Europeans and Americans, 10,000; aggregating 
110,800. 

The Americans and Europeans constitute the commer­
cial energy, political influence and the wealth of the com­
munity. The Portuguese make good citizens, are indus­
trious and possess the requisites for a desirable class of 
laborers. 

The Hawaiian Archipelago is of volcanic origin. con­
sisting of eight islands, which lie within the limits of the 
tropics. They cover an area of 7000 sq. miles, and have 
1200 miles of sea coast. They extend from latitude 18 deg. 
to 23 deg. north, and from longitude 154 deg. to 162 deg. 
west from Greenwich, and lie about 2100 miles from San 
Francisco, 3820 miles from New Zealand, 4450 from New 
South Wales, 3400 from Yokohama, 4000 from Manila and 
4800 from Hong Kong. 

about 15 miles of single narrow-gage track were con­
structed of light grooved rails. Animal power is em~ 
ployed. The rate of fare is five cents for a local ride and 
ten cents beyond certain districts to reach the termini. 

The public has been greatly dissatisfied for many years 
with the slow and irregular service given, and have repeat­
Edly petitioned the Tramways Company for an improve­
ment. Application has also been made to the Legislature, 
asking its aid to compel the tramway company to supply 
better service. The Government promptly granted the 
latter generous privileges as an incentive for it to install 
mechanical methods for rapid transit, but it did not comply 
with the conditional concession offered, and forfeited its 
rights under it. The determination of the prominent citi­
zens for rapid transit was so sincere, and the opposition of 
the Government was so strongly manifested against the 
Hawaiian Tramways Company that a new company was 
organized under the name of the Honolulu Rapid Transit 
& Land Company. The Legislature of the Hawaiian Re­
public granted the new corporation what might be called a 
"blanket" concession, allowing it perpetual rights to con-
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struct and maintain a rapid transit railway in Honolulu 
and suburbs. T he privileges of the concession are broad 
to a degree, g ranting discretionary power of carrying the 
proposed electric railway to any quarter of the city, sub­
jected, however, to certain regulations for the property 
owners, the Government and the Rapid Transit Company. 
T he officers of the company are: President, L. A. Thurs­
ton; vice-president, James B. Castle ; secretary, J oseph A. 
Gilman ; treasurer, J. H. Fisher; directors, th e above, with 
Chas. S. Desky, J . A. McCandless, and Theo. F. Lansing. 
C. G. Ballentyne, general manger, who has taken the lead 
in the plan of supplying rapid transit for the city, was the 
unanimous choice of all parties interested. T he prelimi-

small to those in the traction business in A merican cities 
aggregating 100,000 and more inhabitants. But the 
climatic conditions and habits of the people, dwelling as 
they do, in a salubrious temperature averaging 71 <legs., 
compel them to live continuously, so to speak, on the 
streets, and indulge extensiyely in bathing and canoe surf 
riding. Crowds of people visit the city and suburban 
parks tri-weekly to li sten to the Hawaiian band, and go 
to other resorts situated behind lofty hills and on the sea 
front , so that there is a large riding population. Again, 
the climate of the islands is such that it will be sought by 
those who require mild and equable temperature, which is 
never oppressive, and where constant breezes invigorate a 

VIEWS ABOUT HAWAIIAN ISLANDS 

nary work for construction has already commenced. The 
surveyors are now at work ; there are no " ifs" and "ands" 
regarding the construction of the new ·system; it will be 
energetically pushed and completed as early as practicable. 

Mr. Ballentyne is about to make an extensive trip to the 
States to inspect the various modern improvements in 
traction, and after he has satisfied himself with the best 
equipment suitable for the climatic conditions of Honolulu 
and other essentials involved, he will invite tenders for 
structural material and contracts will be awarded. 

The municipal portion of the Honolulu Rapid Transit 
Company will cover a route of 20 miles for a starter. The 
population, on th e basis of a moderate estimate, is 32,000, 

This population of 32,000 1 for Honolulu will seem rather 

tropical atmosphere. It is reasonable to expect that a 
large number of people of independent means will event­
ually make Honolulu or Pearl City their home for a portion 
of the year at least. 

Pearl Harbor, the fin est harbor in Oahu, the chief island 
in the Hawaiian group, is about IO miles distant from 
Honolulu. The United States Government for over 
twenty years has held a concession of this harbor for naval 
and military purposes. The banks are so precipitous that 
vessels drawing six fathoms or more can safely tie up to 
the shore without difficulty. This is particularly the case 
on the peninsular, where the proposed United States mili­
tary and naval station will be situated. Another penin­
sular, together with the highlands back of it, has been laid 
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uut in building lots by the Oahu R ail road Company, and 
the track named P earl City. The harbor of H onolulu is 
limited, and unquestionabl y the increasing commerce will 
eventually overtax its capacity, and th e excess cannot avoid 
seeking Pearl H arbor. 

It is now contemplated that the H onolulu Rapid T ransit 
Railway and the Oahu Rail road, which is a steam railroad 
70 miles in length, making c:: partial belt of the island , will 
join in operating the Pearl City di vision, fo r the purpose of 
interchang ing traffic from H onolulu to Pearl H arbor. 
The majority of the shareholders of both companies seem 
to be personally identified in this proposition, having a 
common interest to serve fo r frequent rapid communica­
tion by electricity. This innovation will accommodate the 
navy and army stationed at Pearl City and at the garrison 
in the vicinity of D iamond Head, Honolu lu, an<l supply 
the demands of the community . 

•• 
Nevi Cars for Liverpool, England 

A typ of car involvin g some novel features has recently 
Leen 1.ilt by th e J . G. Brill Company for th e Liverpool 
Tr nways Company. The first and most noticeable point 
from the outside is th e fact that th e open compartment has 
its side raised to the same height as that of the closed com­
partment. This gives a g reater protection to the ope11 

seats and increases the strength of the side by using hvo 
panels of the usual width instead of one. T he compart­
ment is practically quite as open to the air as if there were 
no sides. The next feature is the arrangement by which 
a single step places the passenger practi cally within the 
car. This result is obtained by dropping th e floor of the 
center vestibule down to th e le~ el of th e bottoms of th e 
sills. A step J4 ins. from the ground with a T 3-in . ri ser 
gives access to the vestibul e floor. Having reached th is 
point a passenger enters either of the compartments by a 

T he yoke and th e fram ing by v. hich two parts uf the car 
are united have been some,vhat modified, and the bracin g 
and angle iron transoms now make this portion of th e car 
lighter and stronger than before. Slight modification s 
have been made in the platforms, one of th ese being '.1 

11arrow opening in the dasher, so that th e motorman can 

INTERIOR OF CAR 

reach his place without passing through the car or climb­
:ng over th e cb sher. As in the previous case, the car is 
mounted on a pair of E ureka Maximum Traction trucks. 
T he closed compartment is practically the same as a stan­
dard Arr.erican closed car , while lhe open compartment has 
slat seats and is without sash. In the engraving showin~ 

NEW CENTER VESTIBULE CAR- LI VERPOOL 

9-in . step. As slight as th is change may seem, yet it will 
undoubtedly greatly increase the speed of the car. There 
is also a transverse seat in the vestibule; this is furni sh eel 
with a reversible back and accommodates two persons. 
The tracks on which the seat slides are now made flush 
with the vestibule floor. 

A car somewhat similar to that illustrated was built by 
the J. G; Brill Company for the Liverpool Tramways Com­
pany some time ago, and has been in use on that road. The 
experience with that car has suggested certain modifica­
t ions in details which have added to the convenience of 
the car. 

the interior of the car, the movable seat is sho\,n slid inlo 
the center of the doorway. 

The general dimensions of the car are 29 ft_. 6 ins. length 
of body, width over all 6 ft. 8 ins. total length 33 ft. 6 ins, 
closed compartment J2 ft. 8 ins. long, and open compart­
ment I 3 ft. ro ins. long, T he platforq1s are but 2 ft. in 
length . The improved fo rm of car seems to meet many if 
not all objections which have been made to the style of c2.r 
previously used. As will be seen from the engraving, th e 
car was shipped "in the white," thi s saving a great deal in 
protecting paint and varnish , while the packing was much 
more close. 
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Electric Railways in Glasgow, Scotland 

T he readers of th e STREET RAILWAY J ouRNAL are fa . 
miliar with the fact that the tramways in Glasgow, Scot­
land, are owned by the municipality, and that some time 
ago contracts were given out for the electric equipment of 
part of the system with the trolley. These contracts were 
th e result of a tour of inspection made by representatives 
o i the municipality to the principal electric railways then 
in operation in Europe and America. The gentlemen vis­
iting America were John Young , general manager, and 
\Villiam Clark. engineer of the Corporation Tramways. 
At the same time the "Glasgow H erald" sent a represent ­
ative to .America to conduct an independent inquiry as to 
the res11lts secured by the troll ey system. l\fessrs. Young 

BOILER ROOM 

and Cbrk reported in favor of the systems, and thi s was 
finally adopted by the municipal authorities, public opinion 
having been infl uenced to its favor , largely through the 
very strong testimony g iven by th e "Herald" correspond­
ent, Alexander McCallum, as to the desirability of this 
system of power. 

Through the kindness of Mr. Young, the STREET RArL­
WA Y JcmRNAL js enabled to present views of a section of 
the line just completed. T his has 2½ miles of double track 
or 5 miles of single track, and extends from the heart of 
the city to a suburb, Springhurn. 

The contract for the equipment ,vas let last November 
on specifications prepared by Messrs. Young and Clark . 
The main contract was awarded the \Vestinghouse Electric 
Company and Macartney, McE lroy & Company, Limited, 
were appointed subcontractors fo r the overhead construc­
tion. 

The grades on th e division equipped are generally easy, 
the maximum being 5 per cent . There are several curves, 
that of shortest radius being 37 ft. 6 ins. The narrowest 
width of roadway on the route is 3 r ft. 

The t rack is 4 ft . 7¾-in. gage and is laid with a 6¾-in . 
100-lb . grooved girder rail supplied by the Barrow, Hae-

matite Iron & Steel Company. The base of the rail is 
6½ ins. , and the portion built is laid in 45-ft. length~. 
though 6o-ft. lengths are now being employed. The fish 
plates are 24ins.in length,and have six r-in. bolts. Steel tie 
bars, 2 ins. x ¾ in., are used, spaced every 7 ft. 6 ins. The 
rail s rest on a concrete base 6 ins. thick, and are double 
bonded with No. 4 B. & S. wire extending around the fish 
plate, and are cross-bonded every 135 ft. with wire of the 
same size. 

The trolley wire is a No. oo B. & S., and is carried 
mostly by side suspension, although there are a few center 
poles. The poles were supplied by Morris, Tasker & 
Company, and have a length of 3r ft. and depth in the 
ground of 6 ft. 6 ins. They will also be employed for elec­
tric lighting. The brackets on the bracket poles are of 

VIEW ON WEST NILE STREET 

wrought iron, are extremely ornamental, and the double 
arms measnre r r ft. 6 ins. in length. \i\There the roadway 
is very narrow, as in West Nile Street and Parliamentary 
R oad, ,>v all rosett es are used. 

The fee ders are carried entirely under ground, and are 
tapped into the trolley wire every half mile. They were 
supplied by Siemens Brothers. 

The power station is within a half mile of the northern 
terminus of the line at Springburn, and is a brick building 
with temporary end wall of corrugated iron and measures, 
inside dimensions, 6r ft. x 36 ft. , The chimney is of brick, 
roo ft. in height , and measures at the top 8 ft. outside 
diameter, 5 ft . 8 ins. inside diameter, and at its base r2 ft. 
outside diameter and 6 ft. inside diameter. The boiler 
room co11tains two Babcock & Wilcox boilers of 250 h.p. 
each . They have a heating surface of 2530 sq. ft. and a 
grate area of 5r sq. ft., and are equipped with Vicar's au­
tomatic stoers; Worthington condensers, and Blake­
Knowles pumps are employed. 

The engine room contains three McIntosh & Seymour 
horizontal tandem compound engines, purchased through 
R. W. Blackwell & Company. They have cylinder dimen­
sions of r r ins. and 22 ins x 24 ins., operate at 200 r.p.m., 
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and have an i.h.p. each of 300 to 4 50. They are supplied 
with a steam pressure of 170 lbs., and are direct connected 
to the generators . The latter are of the W estinghouse 
eight-pole, 200 kw. type, with 38o amps. at 550 volts. T he 
switchboard is also of the Westinghouse type, and contams 
three feeder, three engine and two Board of Trade panels. 
lt is equipped with Weston voltmeters and ammeters and 
recording voltmeters, as well as the other usual appli­
ances. 

The rolling stock of the company consists of twenty-five 
cars, of which twenty-one are single-deck and four double­
deck; twenty-three of the cars are mounted on double 
trucks and two on single trucks. The cars in use were 

power. The construction was recently commenced, and 
the total electric system will be completed about April 1, 

1899. The line from Gratz to Maria Trost is single track, 
and has a length of 5.2 km., a gage of 1.0 m., and a maxi­
mum grade of 3.9 per cent. T here arc many curves having 
as low a radius as 50 m. In the city a grooved rail is used; 
outside the Vignole T-rail is employed. 

The overhead system and ordinary rail return has been 
adopted. T he overhead wire is supported in the city on 
Manncsrnann poles with ornamental brackets, and in the 
suburban line wooden poles with iron brackets are em­
ployed. 

The power station for this electric system is located in 

CENTER POLE CONSTRUCTION ON SPRINGBURN ROAD, GLASGOW 

desig ned and built by the Glasgow Corporation, have 
a steel frame with side and corner pillars of ash anJ 
have a steel frame with side and corner pillars of ash and 
inside finish of mahogany, and the double-truck cars meas­
ure 33 ft. 6 ins. over all. Chilled iron wheels 30 ins. in di­
ameter are employed, and each car is equipped with one 
hand and electric brake, the Van Dorn coupler, Ham sand 
box, and fender of the cradle type. The entrance to the 
car is on the side. 

Each car is equipped with two Westinghouse No. 39 
motors with Westinghouse control lers, switches, circuit 
breakers, lightning arresters, etc. The cars are run on an 
average headway during the day of 2½ minutes, and have 
an average speed of 7 miles per hour. A graded sys­
t E: m of fares is charged ; one-half penny will carry a pas­
senger an average of .6 miles, one penny 1.81 miles .. an<l 
1½ pence the entire length of the road, or 2½ miles . 

The officials of the company are: Chairman, ex-Bailie 
\Valter Patton, J.P.; general manager, John Young; traf­
fic manager, J . B. Hamilton ; engineer, William Clark; 
electrical engineer, A. E. Le Rossignol. 

The Electric Railway Between Gratz and Maria T rost 

Gratz is the chief city of the Dukedom of Steiermark, 
which contains 125,000 inhabitants, but, until recently, 
possessed only one tramway. This is operated by horse­
power, and has a total length of 22.758 km., extending over 
10.875 km. of street. A new electric line has recently been 
installed, however, connecting the city with Maria Trost, 
passing the pleasure resort of Hilmertcich . At the same 
time the horse railway is also being changed to electric 

the wooded and beautiful valley of the Foelling, not far 
from the Church of Maria Trost, an objective point for 
many pilgrimages. It contains two six-pole compound 
wound Thury generators, with an output of 135 amps. at 
600 volts, operating at 450 r.p.m. The current is delivered 
to the feeders at a working voltage of 450 by means of an 
automatic potential regulator designed by Mr. Thury, who is 
chief engineer of the Compagnie de l'Industrie Electrique, 
of Geneva. Mr. Thury has done considerable work in the 
transmission of continuous current at high voltages, hi s 
method being to operate continuous current generators in 
series, and to utilize the current by motors in series, the 
amount of current remaining constant, while the voltage 
varies with the work performed. Full particulars oI this sys­
tem are g iven in a paper recently reild by Carl \Vieshofer 
before the Electrotechnische Verein, at Vienna, and pub­
lished in the "Zeitschrift fiir Electrotechnik. " 

The rolling stock consists of eight motor cars and four 
trail cars, as well as three coal cars. The passenger cars 
were supplied by Johann Weitzer, of Gratz, and each con­
tains two longitudinal seats, and has a seating capacity for 
fourteen passengers. \Vith the platform, the cars have a 
total carrying capacity of twenty-eight passengers. The 
cars are equi pped with two motors of 20 h.p. each, which 
are geared to the axles with a ratio of 9 to 41. The speed 
of the motors is regulated by rheostats. Hand brakes and 
electric short-circuiting brakes are used. 

The entire plant was built by the Societe de l'Industri e 
Electrique, of Geneva. The engines were supplied from 
the Andritz Machine Works, of the Austrian Alpine Mon­
tan Company. They are of the high speed, compound 
type, of 130 electrical h.p. each. The cylinder dimensions 
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are 280 mm. and 400 mm. x 220 mm. stroke, and they 
operate at 220 r.p.m., and are connected with the engines 
by link belts of about 1 m. face. The engines are well 
built, regulate closely, and have given no trouble. 

Steam is supplied by two Durr boilers, each having a 
heating surface of 91 sq. m ., and supply steam at a 

Opening of New Line at Bradford, England · 

T he Great H orton route of the Bradford (England) Cor­
poration E lectric Tramway, which was described in the 
September issue of the STREET R AILWAY JOURNAL, was 
formally opened recently. T wo cars, loaded with the 
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OPENING TR IP-BRADFORD 

pressure of 12.5 atmospheres. They are fitt ed with Kausch 
super-heaters of 23 sq. m. heating surface, which raise 
the temperature of the steam from 185 degs . C. u p to 250 

<legs. C. The boilers ·were supplied by Durr, Gehre & 
Company, of l\fodling. 

The road was proj ected and built by Franz Andrea, of 
Gratz, and completed within the space of ten months, and 
in spite of several obstacles, opened fo r traffic on Jan. 29 

mayor and other distinguished guests, made a successful 
trip over the line from its commencement to Bank T op, 
Great Horton. T he eng raving shown here g ives a view of 
the two c~rs with the invited g uests at Bank T op . Aft e1 
the oper,ing ceremonies lun cheon was served at the town 
hall , at which a nu mber of the aldermen, members of the 
tramwa:,r committee, etc., were present. 

A large car house has just been completed at the ter-
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MOTOR CAR ON GRATZ-MARIA TROST RAILWAY 

last. T he cars run at a headway of 12 m inutes from 6 
A. M. to IO P . M . There are thirteen stopping places and 
turnouts, and the fares are based on the zone system, vary­
ing from 3 kreuzers to 18 kreuzers, according to th e dis­
tance traveled. T he road i~ doing a good business. • T he 
type of car used is illustrat ed above. 

minus (~ i the line. It has a storage capacity of twenty cars. 
The cars owned by the company are mounted on Peckham 
standard trucks and are fitted with roller bearings supplied 
by the L ondon R oller Bearing Company. The cars have 
a capacity for £fty-one passengers, of which twenty-two 
can be carried on the inside and twenty-nine on the outside 
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The Voucher System of Bookkeeping 

HY A. 0. KITTREDGE, F. I. A. 

Every public accountant is asked from time to time con­
cerning the voucher system of bookkeeping, and, in com­
mon with others, I encounter this quest for information in 
various directions. I have recently been asked about the 
voucher system of accounts with particular reference to 
street railway work. 

The voucher system of bookkeeping, so call ed, is a 
thoroughly advertised affair. It is an excellent exampl e 
of those things which are widely advertised by fortuitous 
circumstances and an appeal to popular fancy, but which, 
when careful investigation is made, fail to reveal them­
selves. The idea of almost everyone who asks about the 
voucher system of bookkeeping is that it is the acme of per­
fection, and that it is one of those exalted things to which 
everyone should aspire, but which possibly is only in the 
reach of those most fortunately si tuated. Since, as it is 
commonly assured, it is something which cannot possibly 
benefit those laboring under ordinary circumstances, com­
paratively few take the trouble to make their investigation 
exhaustive or to reach a real conclusion. They stop short 
and let their imaginations suppl y the facts. Therefore, th e 
idea continues to prevail that the voucher system of book­
keeping is a most excellent thing, and something to which 
everyone should aspire, in that far-off period in the future, 
when the office man is to have everything arranged just as 
it should be. 

With this much of an introduction I am going to venture 
to put into print that which every experienced accountant 
knows to be true, but which very few , according to my 
observation, seem willing to admit as such, even in con­
versation-much less to publish to the world. It is 
summed up in the broad assertion that there is no such 
thing as "the voucher system of bookkeeping." The 
voucher system of bookkeeping is simply a myth or a de­
lusion or a snare, just as the reader may see fit to look at it. 
It is something that does not exist. When I say 
there is no such thing as the voucher system of book­
keeping, I mean that it is impossible to satisfactorily 
manage the accounts of any business by vouchers ex­
clusively. I want to be understood to say that vouchers 
cannot advantageously take the place of accounts, even to 
a limited extent , whil e to supersede accounts entirely by 
vouchers and still have a proper showing from time to 
time is entirely out of the question. 

All bookkeeping systems should be supplemented by 
vouchers. \Veil-devised voucher schemes, thoroughly ad­
ministered, should be feature s of bookkeeping systems in 
general. \Vithouta voucher properly approved by some one 
duly qualified for the responsibilities no money whatsoever 
should be paid out. But all this does not constitute a 
voucher system of bookkeeping. It only shows what use­
ful adjuncts to a good accounting system vouchers are. 

From what precedes it will be seen that the idea I desire 
to combat is the popular misconception of what the 
voucher system is. I do not intend in the least to under­
mine popular faith in vouchers, nor in systems of vouchers; 
nor yet do I lose sight in the least of the fact that in­
stances may be found in various lines of industry, of the 
use of vouchers upon so extensive a scale as to warrant the 
c1ssertion that a certain class of accounts are kept upon the 
voucher plan. But a single class of accounts does not by 
any means constitute an accounting system. 

If we examine into a case where all of the accounts of a 
g iven class are carried on vouchers we shall find , first , that 
the only accounts so kept, or attempted to be kept, are the 
accounts payable, including those of purchases of ma-

terials, disbursements for expenses and the like. lt would 
be manifestly impossible to manage other classes of ac­
counts upon this plan, as, for example, the accoun ts re­
ceivable. It also remains that the general accounts of the 
business, those which really find place in the statements or 
balance sheets which are put out from time to time, re­
quire books, or the equivalent of books, for their proper 
conduct. 

From this it is fair to infer that the voucher system of 
bookkeeping, in its broadest and best application, is lim­
ited to a single divi sion of the accounts which must be 
maintained in any business. Let us consider the ad­
vantage or disadvantage of the system in this respect. 
Primarily, the voucher system of bookkeeping, so called, 
anticipates the absence of all liability accounts. Instead 
there is to be prompt payment of every amount owing. 
Ti1ese payments are to be evidenced by vouchers properly 
approved and signed. So much for the theory. 

T he first step after the vouchers are made is the distribu­
tion of their amounts according to the expense classifica­
tion of the business. \Ve 3re at this point introduced to a 
wide-page book or a broad sheet of paper called a voucher­
distribution book or sheet, as the case may be. On this, 
whichever form is employ-~d, the amounts of the vouchers 
are distributed under various heads corresponding to the 
expense and disbursement accounts of the enterprise. 
Sometimes the vouchers themselves are provided with a 
distribution scheme printed upon either face or back, cor­
responding to the columns in this book. The book then 
becomes a summary of the divisions shown in the voucher 
itself. Finally, when the voucher has been thus recorded 
and its amount properly pro-rated among the accounts to 
which it belongs, it is filed away in proper alphabetical 
position. 

To use the voucher system in this form, as must be 
evident to everyone who considers the matter for a mo­
ment, there must be in the treasurer's hands an amount 
sufficient to pay all bills at sight. Otherwise there will be 
accumulated at times a considerable indebtedness of which 
there will be no record at all. To get upon the books a 
prop~r showing of the expenses of the enterprise by the 
voucher system the bills m ust be paid without any delay 
whatsoever. Now it happens in the very best regulated 
establi shments that occasionally it is inconvenient to pay 
so promptly. T he delay of a week, and more particularly 
of a period longer than a week, thus serves to disarrange 
the statistical records of the business, and to make a false 
showing so far as the general accounts are concerned. 

For this reason and for others many firms and com­
panies, among t~1em some of the most prominent establish­
ments in their respective lines throughout the country, who 
have introduced elaborate voucher schemes. upon the sup­
position that the voucher system would save the necessity 
of ledgerizing accounts payable, have more recently modi­
fied their plans to such an extent as to restore to use the 
accounts payable ledgers they had discarded. They have 
not abandoned the vouchers in themselves, but, realizing 
that by the so-called voucher system, when depended upon 
alone, the conditions were equivalent to having the cart 
before the horse, they have retained the voucher plan, so 
far as the public is concerned, but by restoring the ledgers 
have reversed the order, and have got the horse in front of 
the cart. 

When a bill comes in is the time when its amounts can 
!Jest be di stributed. It is then that the bill should be 
charged to the proper expense or disbursement account, 
leaving- the payment to be arranged as may suit the con­
venience of the treasurer. In thus returning to ledgers 
these typical establishments have not become less prompt 
in their payments, but they have materially assisted their 
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accounting departments in being up to date with their 
statements and in being more correct in their analysis of 
expenditures. 

Take another view of the case. Consider the voucher 
plan on the mere plane of g en eral utility . The voucher 
system is a poor indexing system for everything except the 
names of the people from whom purchases are made and 
to whom money is paid. For_ the invoices to be filed away 
,,,;,ith the vouchers-since the voucher is essentially a finan ­
cial record or a treasurer\; record, while the invoice be­
longs more to the other departments of the bnsiness, and 
is frequently wanted by superintendents, foremen, b< ,ok­
keepers, etc.- is decidedly inconvenient. The invoice by 
rights should be in one place, and the receipt for the pay­
ment should be in another. There is a loss , therefore, 
1 ather than a gain in making the treasurer's department th e 
fi ling place of the invoices. The answer to this point may 
be that in stead of the original invoice being fil ed with th e 
vouch er it is only a duplicate that is filed th ere. Even so; 
what follows ? vVith the original left behind for th e con­
venience of superintendent , purchasing agent and others, 
it becomes necessary to introduce another index system 
in addition to th e alphabetical filing of the vouchers. But, 
as a fact, no index for invoices has ever been invented that 
is in all respects quite as satisfactory as ledger accounts. 
Hence it is in part that many large concerns who are using 
vouch ers of th e most elaborate type, and are making pay­
ments ostensibly by vouchers alone, still maintain eqnall y 
elaborate ledger systems. 

It would be impossible, for reasons already expressed, to 
condnct the accounts of .=t street railway enterpri se on a 
voucher system exclusively. On the other hand, every 
street railway enterpri se , as well as every other enterpri se, 
whatever may be its character, should make all disburse­
ments upon a voucher system . The general accounts of a 
street railway corporation must be maintained irrespective 
of the plan of managing various details. Accounting is far 
more than the mere record of what is owing to us and what 
we are owing. vVe need accounts in a cash business quite 
~1s much as in a credit bu sin ess, but not quite so many. 
A well-managed street railway is as nearl y a cash enter­
prise, both in receipts and di sbursements, as aln7ost any 
business undertaking with which compari son could be 
made. At certain dates in each month it owes nothing, 
but this fac t does not di spense with the need of accounts. 
Accounts with purchase neditors would ~eem to be un­
necessary, and yet in man y cases in street railway work, 
fo r reasons stated above, 3 ledger system is the cheapest 
plan of index ing these accounts that can be employed. 

I advocate th e use of vouchers. I urge upon everyone 
wi th whom I come in contact a well arranged voucher sys­
tem, thoroughly administered, but at the same time I am in 
the habit of warning every client that vouchers are not to 
be depended upon to the ex pulsion of accounts. I care­
fu lly point out that the ledger accounts almost always save 
much more than their cost of maintenance in mere con­
venience of looking ttp items. 

••• 
T he torn3do which on Sept. :26 destroyed a g reat deal of 

]Jropertv in T onawanda, N. Y., did not injuriously affect 
th e high potential transmission lin e of the Niagara Falls 
Power Company, across ·which it passed. Not only was 
the continuity of the current not interrupted for one sec­
ond, but not even a single insulator was destroyed, 
although several houses and barns in the neighborhood 
were blown down and several lives were lost. This is a 
high testimonial to the strength of the construction em­
ployed, and, indirectly, to the huilders of the line , J. G. 
White & Company. 

LEGAL NOTES AND COMMENTS* 

EDITED BY J. ASPI NWALL HODGE , JR., -AND ROBERT 

H. EARNEST, OF THE NEw YoRK BAR 

CHARTERS, ORDINANCES, FRANCHISES, ETC 
ALABAMA.-Contract- Construction.-A contract that com­

plainant street railway company should construct a track, and bear 
all expense of r epairing it, and that defendant, for running it, 
sh ould pay annually IO p er cent of half the original cost of the P,art 
it used, so long as the use continued, having been made when both 
parties used horse cars, does not contemplate a change to steam 
power, so that, such change being made, r equiring a heavier track, 
four times as expensive, u se thereof cannot be had for · such rent.­
( Highland Ave. & Belt R. Co. vs. Birmingham Union Ry. Co. 
et al., 23 So. R ep., 785.) 

DELA W A RE.-Charter- Conditions-A m endment.-A stree t 
railroad charter (Laws, vol. 79, c. 713) r equired the line to be com­
pleted within two years from the grant, otherwise the charter was 
to becom e Yoid, and all ri ghts, privileges and franchises therein 
g ranted were to wholly cease. A supplem entary charter (Laws, 
vol. 20, c. 91), passed two years later, granting the right to con­
struct a branch line, provided that the corporation should have all 
the rights and privi leges, and be subj ect to all the duties and 
responsibilities, which devolved upon it with respect to the road 
co nstructed and maintained under the original charter. Held, that 
a failure to construct the branch line within two years from the 
passage of the supplementary charter worked a forfeiture of the 
rights granted by it.-(Williamson et al. vs. Gordon Heights Ry. 
Co., 40 At!. Rep., 933.) 

ILLI NO IS.-Municipal Corporations-Powers-Negligence-­
Evi dence-Harmless Error. 

I. A municipality cannot define by ordinance what shall be 
negligence of an electric street railway company operating ,:ars on 
it s streets. 

2. The admission of an ordinance erroneously attempting to 
defin e the duties and degree of care required of a street railway 
company is harmless erro r, in an action for injuri es negligently 
inflicted by a car, where the instructions fully and clearly set out 
the law applicable, and the duty of the jury 

3. Testimony of persons who were formerly employed about a 
certain street car, as to its defective condition at times prior to an 
accident alleged to have been caused by such defects, is admissi­
ble, though not confi ned to the precise time of the accident, where 
the condition of the car r emained the same down to that time.­
(Rockford City Ry. Co. vs. Blake, 59 N. E. Rep., 1070.) 

IOW A.-r. Trolley Poles in Street-Petition for Injunction.­
A n abutting owner, though owning the fee of the street subject to 
the public easement, cannot complain of the erection and main­
tenance of electric street railway poles in the street in front of 
his premises if they were properly placed; this not being an addi­
tional burden. 

2. A petition alleging that a trolley pole was placed in front of 
plaintiff's property without necess ity therefor, to annoy them and 
injure the property; that it has depreciated the value of the same, 
and caused great damage to plaintiffs, and will continue to do so 
unless removed; and that they have not been compensated for the 
damages received,- states a cause of action for a removal of the 
pole; ultimate facts being all that is necessary to plead.-(Snyder 
et al. vs. Ft. Madison St. Ry. Co., 75 N. W. Rep., 179.) 

LOUISIANA.-Conditions Precedent-Louisiana Law-Mu­
nicipal Corporations-Grants to Railroads- Street Rignts-Es­
toppel. 

r. The " suspensive condition," under the Louisiana Civil Code 
(articl.e 2021), is the equivalent of the condition precedent at com­
mon law . 

2. A city granted to a railroad company a right to enter the 
city at a certa in point, and to establish its terminus at a certain . 
place in the city , with a further right to make certain "exten­
sions" "from said terminus." The ordinance declared that these 
grants were o n condition that the g rantees should permanently 
establish "th e terminus of said road within the city limits," and 
maintain the same during the existence of the charter. Held, 
that the t erminu s h ere referred to was the terminus previously 
fixed by the o rdinance: that the construction of the terminus at 
that point was a condition precedent to the right to make the ex­
tensions; and that where the company laid tracks on the streets 
over which it was authorized to make the "extensions," but never 

* Communications relating to this department may be addressed to the 
editors, Johnston Bnilding, 30 Broad Street, New York. 
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constructed or maintained a terminu s at the point fixed, it was in 
the power of the city to repeal the o rdinances granting such 
street rights. 

3. When a lessee has entered into possession under a contracl 
making its rights dependent on a condition precedent, its posses­
sion is subject to that condition , and the lessor will not be 
es topped to set it up by accepting rent.-(N ew Orleans vs. T exas 
& P. Ry. Co. et al., 18 Supr. Ct. Rep., 875.) 

MISS0URI.-Damages to Abutting Owners- Trial- Irregular 
Verdict-Appeal-Review-Agency-Questions for Jury- In~ 
s tructions-Conclusiveness of Verdict. 

1. In an action for tort against several defendants whose lia­
bility is joint and several, it is not rev ersible error for the jury to 
find agairist one defendant, and for th e verdict to be silent as to 
the others, where the court entered judgment in favor of the 
others, and no complaint was made of th e irregularity on the mo­
tion for ::i new trial. 

2. In an action for damages for injuries to plaintiff's property 
from change of street g rade by a street rai lway, alth ough the 
contract for the work was made in the name of one corporation. 
where the evidence tended to prove that it was so made at the 
instance of defendant for its benefit, and the work was done 
under its direc tion , paid for with it s funds, and t!te fruits were 
exclusively enjoyed by it, defendant is liable for the damageg 
resulting therefrom. 

3. In !i tructing the jury to dis regard general benefits accruin g to 
plaintiff's property in common with other property in the same 
eommunity, instead of neighborh ood o r v icin ity, could no t mis­
lead the jury unfavorably to defendant in an action against the 
street railroad for changing the grade o f a street. 

4. The determination of a jury as to th e amount of damages 
awarded, if within the range of the testimony offered, is final.­
(Berkson et al., v. Kansas City Cable Ry. Co. et al. , 45 S. W. 
Rep., 1119.) 

MICHIGAN.-Receiver of Street Railroad- R egulations­
Rights of Employees. 

I. Receivers appointed to manage and operate a street railway 
may exercise large discretionary powers as to details of man­
agement, and their judgment in such matters will not be in­
terfered with uy the court appointing them unless the act done 
is a manifest abuse of power. 

2. An order by receivers of a street railway company requiring 
its conductors to carry boxes, into which passengers are required 
to deposit their fares , and forbidding conductors to accept money, 
is a proper regulation and safeguard for the collection of fares. 
and will not be set aside, on petition of an employee, on the 
ground that it tends to hold him up to the public as dishonest. 

3. The relation of an employee of a str eet railway company in 
the hands of receivers to the proceeding appointing them is not 
sufficient to enable him to bring an action to review an order 
made by them, in th e management of the road, claimed to be un ­
reasonable and improper.-(Morley et al. vs. Snow, 75 N. W . 
Rep .. 466.) 

NEW YORK.-Contracts-U~c of Tracks of Other R oads­
Va lidity. 

1. L aws 1839. c. 218, gave any railroad company power tc, 
contract for the u~e of the tracks nf ano ther company. 
This act was amended and r e-enacted 111 R ai lroad Law 
1890, sec. 7~ (Laws 1890. c. 565), which provided that 
any railroad corporati o n in this State might contract with 
any other such corporation for the use of their respec­
tive roads or routes, o r an_y part -thereof. and thereafter use 
the same as prescribed in the contract. Laws 1884, c. 252, sec. 15, 
authori zed any street surface railroad corporation to lease or 
transfer to any other such company the right to use any portion 
of its tracks, except companies owning or operating parallel roads 
in cities of over 300,000 population, but did not repeal chapter 218, 
laws 1839, supra. Const. 1874, art. 3, sec. 18, provided that no law 
should authorize the construction or operation of a street railroad, 
except on condition that the consent of property owners or of the 
Suprem e Court be fir st obtained, which provision was r e-enacted 
in the sam e language in Const. 1894, art. 3, sec. 18. Held, that 
the constitutional inhibition was prospective in effect. and did not 
affect the act of 1839; and, that act not being repealed by chapter 
252, Laws 1884, a street railroad company in corporated prior to 
the enactment of Const. 1874 might legally contract for the use of 
the tracks of another company without fir st obtaining the consent 
of abutting owners or of the Supreme Court. 

2. Same- Statutes- Repcal.- Laws 1839, c 218, granting to any 
railroad corporation the right to contract with any other railroad 
company for the joint use of their r espective tracks, and thereafter 
nse the same as presc ribed in the contract, was substantially re ­
enacted as a part of Railroad Law r890, sec. 78 (Laws 1890, c. 565) , 

and by section 180 of that act was r epealed. Held, that the pro ­
visions of the two acts being substantially the same, sec. 78 of the 
railroad law must be construed as a conti nuation of the act of 1839, 
and not as a r e-enactment th ereof, notwith standing the repeal. 

3. Same-Vested Rights.-But , even if such re-enactment was 
JlOt a continuation of the pri or statute, the righ t acquired thereby, 
by a railroad company incorporated prior to it s repeal, was a 
vested right, pertaining to its franchise, and was not affected by 
such repeal, since Railroad Law 1890, c. ;65, sec. 181, provided 
that any accrued or vested right should not be affected or impaired 
thereby, but might be enforced to the same ex tent as if such law 
had not been repealed. 

4. Same.-Railroad Law 1890, sec. 78 ( Laws 1890, c. 565) , pro­
viding that any railroad corporati o n in the State may contract with 
a ny other such corporati on for the use of their respective roads, 
and thereafter use th e same under the contract , applies to street 
surface companies.-(Rody vs. Brooklyn H eights R. Co. et al. ; 
Schmidt vs. Brooklyn Ci ty & N. R. Co. ct al., 52 N. Y. Suppl 885, 
affi rm ed 52 N. Y. Suppl., 1025.) 

NEW YORK.-Charter-Amendment by General Law. 
1. Under Const. art. 8, sec. 1, resening to legislatures the power 

to alter stau tes creating corporations, Laws 1890, c. 565, sec. IOO, 

proYiding that any street surface railroad may operate its road by 
a ny power except locomotive steam power, and sec. 90, subjecting 
every existing street surface railroad to such provision, apply to a 
fo rm er special act of incorporation authorizing a street surface 
railroad to operate by dummy engines. 

2. Sam e - Operation - Power - Kinetic Motors. - A kinetic 
motor, o perated by steam, generated fro m water heated in a sta­
tionary boiler, a nd transferred to a 1 eservoi r under the car and 
th e m otor, and kept from cooling by a slow hard coal fire beneath 
the reservoir, is not th e locomotive steam power contemplated by 
Laws 1890, c. 565 , sec. IOO, providing that a street surface railway 
may operate it s road by any power excepting locomoti ve steam 
power. 

3. Same.-Th e fact that a kinetic motor is still in its experi­
m ental stages, or that the company operating a street railroad 
company is co ntrolled by persons interested in the motor 3ystem, 
is no ground fo r the rai lroad com missioners to withhold consent 
fo r th e operati on of the street railroad with rnch moto rs. 

4. Same-Railroad Commissioners-R eview of D ecisions.-The 
acti o n of the board of railroad commi ssioners in determining the 
ri ght of a street surface railroad to operate its road with kinetic 
motors, based on a public trial , of which due notice to parties 
interested was given, and in which witnesses were examined, 
coun sel heard on both sides, and judgment was pronounced, as 
provided by Laws 1890, c. 565, art. 6, makin g it a tribunal to hear 
such matter, is judicial in its nature, and is reviewable by the 
S uprem e Court on certiorari.-(People ex r el. , Babylon R. R., vs. 
Board of R ailroad Com'rs. of State of New York et a l. , 52 N. Y. 
Suppl., 9o8.) 

NEW YORK.-Nui sance-Injunction-Specia l Damages. 
1. An owner of premises abuttin g upon a city street, and who 

has no interest in the str eet except an easement of passage, cannot, 
in the entire absence of proof of any special damage whatever, 
maintain an action to restrain a nuisance consisting in th e un­
authori zed operation of surface cars through the street. 

2. Same-Evidence. 
But proof of spec ial damage, h owever slight, would 111 such a 

case suffi ce. 
3. Same. 
Even if special damage were shown, it would still be within the 

di sc retion of th e court to allow a reasonable time to obtain the 
requi site consents.-(Black vs. Brooklyn Heights R. Co., 53 N. Y. 
Suppl. , 312.) 

PENNSYLVANIA.-Turnpikes- R elease of Franchises- Es­
to ppel in Paris-Judgments-Conclusiveness. 

1. Act April 5. 1870, authorizing the city of P hiladelphia tu 
g rade and pave a street as soon as a turnpike company had re­
kased its interest in the portion of its road occupying the street , 
empowers such company to release both its charter right to 
operate a turnpike th ereon, and the right to maintain thereon a 
street railway which it had acquired by purchase. 

2. A turnpike company. autho rized so to do, purchased a street 
railroad and its franchi ses, and removed it from a street on which 
it had been operated, a portion of which street was occupi ed by 
the turnpike. The company then executed a release to the ci ty, 
reciting that , for th e purpose of enabling the city to have absolute 
control of said street, it released and quit-claimed all of its road 
lyin g thereon within the city limits , and all title, interest , and cor­
porate privileges th erein , so that it should thereaft er exercise no 
control over any portion of it. H eld, that the r elease relinqui shed 
hoth the turnpike and th e street railway privilege. 

3. Where a street railroad company, having the option to sur­
render its right to maintain a railroad on its street, either tern -



734 STREET RAILWAY JOURNAL. [VoL. XIV. No. 11. 

porarily or permanently, made such surrender, and_ remained _s ilent 
as to the character thereof for 28 years, and permitted the city !o 
improve the street, and grant a franchis e to operate a str~et _ ra!I ­
way thereon to another company, and such oth er co~~any omit its 
road at a great expense, it was estopped from cla1m111g that the 
surrender was no t permanent.-(W est Phila. Pass. Ry. Co. et al. 
vs. Philadelphia & W . Turnpike Road Co. , .to At!. Rep., 787. ) 

PENNSYLVANIA. - F ranchises- Forfeiture-Constitutional 
Law-Judgment in Condemnation Proceedi ngs-Effect. . 

1. Forfeiture of a corporate franchise can only be declared 111 a 
direct proceeding by quo warranto by the comm onwealth. 

2. By Const. art. 16, sec. 1, "al l existin g charters or grant~ of 
special or exclusive privileges under whi ch a bona-fide orgamz~­
tion shall not have taken place and business been commenced 111 
good faith at the time of the adoption of this ~onstit~ti_on shall 
thereafter have no validity. " Held, that an active ex1st111g cor­
poration, fully organized and doi_ng _b usin~ss in ?ood faith at the 
time of the adoption of the const1tut10n, did not mcur the penalty 
of forfeiture by a failure to exercise a privilege subsequently added 
to those with which it was originally clothed. 

3. In a proceeding to condem n a right of way over defendant's 
turnpike by a street car company, it is no objection to the right of 
defendant to question the authority of the railway co mpany to 
make its track on the turnpike that the question would involve the 
fo rfei ture of the railroad company's charter, which could not be 
considered in a collateral proceeding.-(In Re. Philadelphia & M. 
Ry. Co., 40 At!. Rep., 967.) 

TEXAS. - Municipal Corporation s - Improvements - Assess­
ments-Persons Liable- Constitutional Law-Obligation of Con ­
tracts. 

1. Under Houston City charter , sec. 23a, providing that the 
costs of a street improvement shall be a charge again st abutters, 
and that a street railway company shall be liable for costs of pav­
ing between the rails and for six inches on each side, such com­
pany is liabl e for paving to the ex tent stated, notwithstanding a 
resolution of th e city council providing that the cost of the im ­
µrovement s shall be wh olly defrayed by the abutters as provided 
in sec. 23a, the resolution referring to the cost of the portion to be 
paid for by the abutters . . 

2. Houston City Charter, sec. 23a, providing for st reet improve­
ments at the cost of abutters, does not violate Const. 1895, art. 3, 
sec. 48, which provides that the legislature cannot levy taxes o r 
impose burdens except to raise revenue for the administration of 
the government, this provision not referring to the action of the 
legislature conferring authority on a municipal corporati on tu 
levy taxes. 

3. Under Const. 1895, art. I , sec. 17, providing that no irrevoca­
ble or uncontrollable grant of special immunities shall be made, 
but all privileges and franchis es created under the authority of the 
legislature shall be subject to it s control, the legislature had the 
right to amend Houston City charter so tha t a street car company 
becam e liabl e for the cost of paving six inches on each side of its 
tracks in addition to its fo rm er liability of paving between the 
rails, and such law was not unconstitutional as impairing the obli ­
gation of a contract in reference to a pri or mortgage executed 
while the constitutional provision was in force. 

4. Under H ouston City charter, sec. 23c, requiring the city en­
gineer to prepare a roll showing the number of lots o r blocks 
fronting on a street to be improved, the names of the owners, the 
number of feet frontage of such lot or block, and the proportionate 
cost , and the total cost to be borne by each; and sec. 23e, providing 
that delinquent assessm ents for such improvem ent shall bear 8 per 
cent interest-a street car company is not excused fr om being 
placed on the ro ll , and from paying 8 per cent interest by reason 
of its not being mentioned among the items of property to be 
placed on the ro ll of ownership, and because a pan of the descrip­
t ion requ ired to be given could n ot be made to reply to it.-(Stor ­
ri e vs. Houston City St. Ry. Co. et a l. , 46 S. W. Rep., 796.) 

W I SCO NSIN.-Street Rai lroads-Municipal Regulations. 
I. An ordinance requiring a st ree t railroad charging 5 cent fa res 

to sell 6 tickets for 25 cents, or 25 ti ckets fo r $1, is unreasonabl e, 
,vh en the road is only making yearly net earnings of 3.3 per cent 
to 4-5 per cent on its bona-fide investment, and paying 5 per cent 
interest on its bonds , in a city wh ere the current rate of :nterest 
on first mortgage real estate security is 6 per cent. Such an ordi­
nance is void, under the fo urteenth amendment, as depriv111g the 
company of its property without due process of law. 

2 . Same- R easonableness of Ordinances. 
The power of a municipality to regulate street railroad fares is 

subj ect to the limitations (1) that there is reasonable need on the 
part of the public , considering the nature and extent of the servi ce, 
of lower rates and better term s than those existing ; (2) that the 
rates and t erms fixed by the ordinance are not cl early unreason­
able, in view of all the conditions.-(Milwaukee Elec. Ry. L. Co. 
vs. City of Milwaukee; Central Trust Co. of N. Y. vs. Same, 87 
Fed. R ep., 577.) 

LIABILITY FOR NEGLIGENCE 
COLORADO. - Nonsuit - Negligence - Carriers - Inj_ury 

to Passenger -Alighting from Moving Car -_Appeal _- Review. 
1. A nonsuit should be granted where the evidence, 111 the_ most 

favorable light for plaintiff in which the jury would be at liberty 
to view it, would not justify a verdict for him. 

2. Plaintiff, in an action for damages for personal inju~ies 
caused by negligence of defendant, must first make out a pnma 
facie case, and if he fails, or should affirmatively show that the 
proximate cause of the injury was his own lack of prudence, the 
action cannot be maintained as a matter of law. 

3. Plaintiff fell from the lower step of a moving car, rolled un­
der the step, and was injured by a bolt that supported the step 
and w:i.s underneath it. Held, that the evidence did not show 
negligence in the construction of the car. . . . 

4. Whether the act of :i.lighting from a mov111g car 1s negligent 
is a question of fact , unless attendant circumsta~ces, s~ch. as the 
speed of the car or the fact that the passenger 1s heavily 111cum-
bered, clearly stamp the act as negligent. . 

5. Plaintiff attempted to alight from a slo""'.ly movmg car_, and 
was se ized by the conductor, and this, he testified, caused him to 
fall and roll under the car, where he was injured. Held, that it 
was error to order a nonsuit.-Potter v. Denver Consol. Tramway 
Co., 53 Pac. Rep. , 391. . 

COLORA DO.- Injury to Minor in Street Car-Neghgence-
Question for Jury-Evidence. . . 

r. The negligence of a 13-year-old boy of average intelligence, 
alighting from a mov ing street car, is , when the facts woul? have 
conclusively shown negligence had lie been an adult , a question for 
the jury. 

2. A st reet-car company is charged with the negligence of its 
motorman in allowing a 13-year-old boy to ride upon his car and 
alight therefrom when in motion, without endeavoring to re­
strain him from such act. 

3. A 13-year-old boy of average intelligenc~. w~rned of th_e 
danger of alighting from a moving street car, 1s gmlty of negli -
gence in so doing. . _ . 

4. In an action for injury to a boy 111 alight111g from a street 
car, evidence was given that soon after the injury he stated t~at 
he was to blame for it. He testified that he was under the 111-
fiuence of drugs at the time the statement was claimed to have 
been made. Held, that evidence offered to contradict his state­
ment regarding the drugs was competent.-(Pueblo Electric St. 
Ry. Co. v. Sherman, 53 Pac. Rep. , 322.) . , . 

DELA 'vV A RE. - Negligence-Contributory N egligence-Ev1-
dence- Burden of P roof- Opini ons- \Vitnesses-Province of Jury 
- Death-Damages. . 

1. What would be a reasonable rate of speed for an electnc car 
in a ci ty cannot be shown by an o rdinance of the city fixing the 
rate of speed for steam cars, for vehicles drawn by horses, and for 
horseback riders. 

2. For purposes of impeachm ent , a m em ber of a coroner's jury 
may testify as to hi s r ecoll ection of the tes timony of a· witness at 
the inquest. 

3. A locom otive engineer of 14 years' experience, who is familia1 
with the effect of sand on a railroad track, is acquainted with the 
tracks in question, has frequently ridden on electric cars, and who 
knows something about them, through having made them and 
elect ri city a study, may testify as to whether an electric car may be 
stopped more quickly by the application of sand than without sand, 
nothwith standing h e has never operated an electric car. 

4. Within the lines of a track of a street railway on a highway, 
the rights of the company are superior to those of other users. 

5. All parties using a highway must exercise reasonable care to 
prevent acc idents, and the degree of such care is in proportion to 
the danger accompanying the particular use in each case. 

6. Contributory negligence on the part of plaintiff will relieve 
defendant of liability for negligence. 

7. Where ther e has been mutual neg ligence, and the negligence 
of each party was the proximate cause of the injury, an action for 
such injury canno t be sustained. 

8. A plaintiff guilty of negligence may recover for an injury 
caused by defendant' s negligence if such injury was proximately 
caused by the failur e of defendant, after becoming aware of plain­
tiff' s danger , to use o rdinary care to prevent the threatened injury. 

9. In an action for damages. the question of negligence is for 
the determination of the jury. 

ro. The burden of proving negligence rests on plaintiff in an 
action for damages alleged to have been caused by negligence oi 
defendant. 

11. Where it is imµossible for the jury to reconcile conflicting 
evidence, they should give credit to testimony which in their esti­
mati on is most worthy of belief; taking into consideration the in­
telligence, apparent truthfulness, bias, or impartiality of the wit­
ness, hi s manner and conduct while testifying, and his opportunity 
of getting c9rr~ct information, 
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12. The measure of damages in a n ae tio n for th e loss of life is 
sueb a sum as deceased would probably have ea rn ed in his bu siness 
during th e r emainder of hi s life, and whi ch wo uld have gone to 
hi s next of kin; taki ng into consideration the age of deeeased, hi s 
ability, di spositio n to labor, and habits of li ving and expcnditure.­
(Maxwell vs. Wilmington Ci ty Ry. Co., 40 At!. Rep., 945.) 

DELA W A RE. - Colli sion-Negligenee- Contribut,,ry Negli ­
genee-Damages. 

1. The right of a street railway eompany wi thin the lines eovere <I 
hy it s traeks is superi or to that of oth er users of the street. 

2. It is the duty of a street railway eompany to provide compe­
tent ser\"ant s, and to use reasonable eare in operating its ears, 
slowi ng up or stopping them , if need b e, when danger is imminent. 

3. It is th e duty o f people using th e hi ghway in common with a 
~t reet railway company to use reasonabl e eare, stoppin g, and, if 
need be, turning ont and keeping off th e tracks in the presence of 
danger. 

4. \Nh at aets o f precaution are neeessary by perso n s who 
cross elee tri c street railways must depend on the eireum stances of 
each case, although person s crossing a hi ghway on whieh cars are 
nm at a hi gh rat e of speed and close togeth er, or where th e view 
i~ obst ructed, or in a neighborhood where there is much noise and 
confusion , are r equired to exercise g rea ter care than where the 
contrary faets are trnc . 

5. A street railway co 111pa11y is held tu g reater caution in th e 
densely populated po rti ons nf a ci ty than 111 the less oh st ructed 
:.; tr cets in th e suburban parh. 

6. Where there is contributo ry neg li gence, thr proportion of 
negli gence to be attribu ted to each party will no t bl' measured. 

7. In an action for injuries to a horse and other personal prop­
erty, caused by a colli sion with a stree t ca r , the measure of dam­
ages is the ac tual injury to the tJropcrty , besid es compl"n sation for 
th e loss of it s use and expen ses ineurred in do cto rin g the h"rse.­
( Bro wn vs. Wi lmin g ton City Ry. Co., 40 At!. Rep. , rJ36.) 

ILLINOIS.-Trial- Request for Verdict- W aiver-Negli gence 
- Instruetions-Appeal-R eeord. 

r. A party's r equest for an in stru ction to find for him eomes too 
late after oth er requests by him for instruetions have been granted. 

2. A n instruction to find for plaintiff if her intestate lost her 
life through defendant' s negligenee "while in the exercise of ordi ­
nary care for her safety , and without fault o r negligence on her 
part ," is not erroneous as causing th e jury to believe that it was 
incumbent on decedent to exercise care only at the imm ediate tim e 
of the accident. 

3. A n instruetion to assess eompensalory damages for negli ­
gence "not exceedin g th e sum claimed in the declaration" is 
proper. 

~. The judgment of the ap pellate court , reciting that it had 
exa min ed all matters assigned for error, cnnelusively shows that 
it eonsidered an assignment allegi ng that the damages were ex­
cessive, though it s opi nion asse rt s the eo nt ra ry, as th e opinion is 
110 part of the record.-(Calum et Electric St. R y. Co. v. Van Pelt. 
50 N. E. R ep., 678.) 

LIST OF STREET RAILWAY COMPANIES IN THE UN ITED STAT ES IN THE HANDS OF RECEIVERS 

Nam e of Compan y. 
l\Iiles 

of 
Track . 

Akron (0.) St. Ry. a nd Illuminatiug Co . .. ... , , , . , 20.0 
Asheville (N. C.) Street R. R , Co ... .. , ............. 7.0 
Austin (Tex.) Rapid Transit Ry. Co., ...... , ... ,... 13.5 
Columbia and Maryland Ry. Co., Baltimore........ 110.0 
Highland Avenue & Belt R.R. Co. , Birmingham, Ala . 28.0 
Braddock (Pa,) Electric Passenger R y. Co... . . . . . . . 5.3 
Brooklyn Elevated R. R. Co .... , .... , . . . . . . . . . . . . . 41. 1 
Kings County Elevated Ry. Co. , Brooklyn ... ,,..... 28.4 

55 
rs 
24 

Charleston (W. Va. ) St. Ry. Co .... ..... ........... 4.0 
Calumet Electric Street R y. Co., Chicago: . . . . . . . . . 90.0 227 
Metropolitan West Side Elevated R. R. , Chicago .. ,. 36.0 205 
Columbus (0.) Central Ry. Co .. ..... ... ........ , .. , 35.0 60 
Defianee (0. ) Light and R.R. Co............ ...... 3.5 6 
Denver ( Col. ) Lakewood and Golden R. R. Co. . . . . 26.0 37 
Dubuque (Ia. ) Light and Traction Co . . . . . . . . . . . . . 10.5 23 
Duluth (Minn. ) Street R y. Co . . .. . .. . .. . . . . . . . . . . . 49.2 71 
Fort Wayne (Ind.) Consolidated Ry. Co .......... , .. , 34.0 65 
Galveston (Tex. ) City R.R. Co.,., , ,............... 35 .9 73 
Great Falls (Mont. ) Street Ry. Co... .............. 8.7 11 
Fox River Electric Ry. Co., Green Bay, \Vis.... . . . . 1-1.5 20 
Harvey (Ill.) Transit Co ... , ........ , . . . . . . . . 3.0 .", 
Jackson ( Mich. ) Street Ry. Co........ ....... . . . . . 7.0 18 

Date of 
Receivership. 

Jan., 1898 
l\Iar. , 1895 

Jan., 1898 
Apr., 1897 
Oct., 1898 
l\Iar,, 1897 
Aug., 1896 

Apr., 1897 
Jan., 1897 

Dec., 189-1 
Aug., 1898 
:sept., 1896 
Oct., 1897 

Jan., 1898 
J an. , 1895 

Pennsylvania Traction Co. , Lancaster, Pa.. ......... 50.0 50 Nov., 1896 
City Electric R y. Co., L a Salle, Ill ................ , 12.0 8 Nov:, 1896 

I 
Funded . Gross I 
ll ebt. R eceipt s. * 

$1,185,000 
300,000 
343,000 

a 6,000,000 

41,000 
14,333,000 
ro,964,550 

ro,ooo 
3,000,000 

15,000,000 
1,500,000 

100,000 
627,000 
385,000 

2,000,000 
1,800,000 
1,075,000 

246,500 
130,000 
II5,ooo 
150,000 

1,247,800 

! $210,247 

645 
1,694,3 58 

756,3I9 

1
b 144,995 

215 ,299 
26,091 

198,770 

Nam e of 
R eceiver. 

Geo. \V, Crouse, A. 0. Beebe 
J. E. Rankine 
I. H. Evans 
Nicholas P. Bond 
Philip Campbell 
A. L. Sailor, W. M. Brown 
Frederick Uhlmann 
Jas. H . Frothingham 
C, B. Couch 
John l\IcNulta 
Dickinson MacAllister 
Geo. H. Worthington 
W.R. Faben 
\V, W, Borst 
Horace Torbert 
L. Mendenhall 
J . H. Bass 

I
R. B. Baer 
\V. D. Dickinson 
M. Joannes, T. \V. Spence 
Chicago Title & Trust Co 
\V. A. Foote 
W, B. Given 
Jarvis R. Burrows 

Lawrence (Kan.) Transportation Co . .............. , 5.5 9 , . . . . . . . . . . . 25,000 
Lincoln (Ill.) Electric Street R y. Co ..... , ... ,...... 6.o 6 ........ , . . . 50,000 Wm. H. Traner 
Lock Haven (Pa. ) Traction Co . .. .. , . , ....... , . . . 6 5 S Sept., 1897 250,000 17,288 W. B. Given 
Logansport (Ind.) Ry. Co .... , •... , .. , ......... , .,. 5.5 12 June, 1895 . . . . . . . .. D. D, Fickle 
New Albany ( Ind. ) Ry. Co . . . . . . . . . . . . . . . . . . . . . . . 7.0 29 Mar., 1894 230,000 John MacLeod 
Newark (0.) and Granville Eleetric Street Ry. Co. · I 13 o 2l Apr., 1896 150,000 26,895 J. F. Lingafelter 
New Paltz (N. Y.) and Walkill Valley R. R. Co..... 9. 0 13 Aug. , 1898 150,000 Jas. G. Graham 
Ogden Electric Ry. Co., Ogden City, Utah. ......... 12.0 14 Mar., 1898 Louis W . Hess 
Lake Ontario and Riverside Ry. Co., Oswego, N. Y. 12.3 23 Oet .. 1896 337,000 21,099 F. H . Tidman 
Ottawa(Ill,)StreetRy.Co,...... ... . .. ... ... ...... 8.o 12 Jan.,1898 7,:,000 L.W.Hess 
Pasadena (Cal.) and Mt. Wilson Ry. Co. . . . . . . . . . . . 9.0 1 r . . . . . . . . . . . . . . . . . . . . . J. S. Torrance 
Paterson (N. J.) Central E lectric R. R. Co.. ....... 8.o 18 Jan., 1898 46, 000 14,001 Wm. Barbour, Ch as. Curie 
Petersburg (Va. ) Electric Ry. Co, .......... , . . . . . . 3.3 14 Apr. , 1898 50,000 W . P. l\IcRae 
East Side Ry. Co., Portiand, Ore....... ...... ...... 22 o 24 ... , .... . , . , 300,000 C.H. Prescott 
Radford (Va.) St. R y. Co .. ... .... ... ...... .. , . . . . 3.0 3 . . . . . . . . . . . . 7,000 G. T. Kearsley 
AtlanEvc ~ighlands, R ed Bank and Long Bran ch I_ 20.0 23 May, 1898 . . . . . . . . . ..p, 160 J, E. Degnan 

ectnc Ry, Co., Red Bank, N. J.. ....... ... \ I 
Roanoke (Va.) Street R y. Co., , ......... , , . . . . . . . . 19,0 12 Feb., 1898 350,000 David W. F liekwir 
Union Traction Co., Rutherford, N, J ............. · 1 12.0 7 Feb., 1898 590,000 14,772 \Vm. N. Johnson 
People's R. R. Co., St. Louis, Mo , .......... . , . . . . . 10.0 95 Mar., 1897 200,000 c176,686 F. B, Brownell 
W est End Street Car Co., San Antonio, Tex......... 5,8 6 Aug., 1898 roo,ooo J. H. Clark 
Alamo Heights Ry. Co., San Antonio, Tex. . . . . . . . . 5. 5 7 Mar., 1897 500,000 \V, H. Hume 
Sandusky (0.) St. Ry Co ..... .. .. ,, ....... ,....... 9 o 14 Jan., 1897 75,500 Clark Rude 
San Jose (Cal.) R. R. Co . . .. , ... ,, ....... ... .... , . . 17 .o 27 .. , . . . . . . . . . 350,000 Jas. Findlay, IL B. Alvord 
Seattle (Wash.) City Ry Co ... ,................ . 5. 0 27 .. ...... , . . . 443, 000 , W. A. Underwood 
Front Street Cable Ry, Co., Seattle, Wash., ...... ,. 5.5 12 . . . . . . . . . . . [ 0. D. Colvin 
Ossining Electric Ry. Co., Sing Sing, N, Y.,........ 3.0 II ....... , . . . . roo,ooo 20,019 John V, Cockroft 
Syracuse (N. Y. ) and East Side Street R y. Co...... 7.5 12 May, 189S 250,000 34,8ro . G.D. Chapman, l\I. J. l\Iyers 
Consumers' Elec. Light and St, R .R. Co., Tampa, Fla, 2-1,0 27 Aug,. 1897 ... ..... , l Ch ester W. Ch apin 
Terre Haute (Ind. ) Electric Ry. Co., .... , ...... ,... 24.0 59 Oet., 1897 900,000 Joshua Jump 
Belt Ry. Co,, W ashington, D. C ............ ,.,,.... 15,4 Sr Sept. , 1896 490,000 71,983 

1 

W. K. Schoepf 
Superior Rapid Transit Ry. Co., \Vest Superior, Wis. 26.0 35 Jan., 1896 2~0,000 92,370 S. T. Norvell 
.Zanesville (o .) Ry. an<l _I:<;_le_c_t_ri_c_C_ o_ .. _._._._._· _· _· ._._·_·_·_·_· _ __ 10_._o __ .,-_3_r _ _ "---J -a_n_.,_18_9=--8----17'--'5=--,-o_oo _ _ ___c4_6-'--,4-'--6-1 _ _ W_ . _C_h_r_i_st..c.y _______ ~ 

* For latest year obtainable. a Authorized. b Seve n month,., . c Approximate . 

.funded Debt, total, $66,996,350, Funded Debt, Elevated Railways, $-10,297,550, Funded Debt, Surface Railways, $26,698,800, 
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Willans Engines for Electric Traction 

BY A. LAZENBY 

Am ong the many questions which the rapi d st rides made by 
electric traction in England recently have brought to the front is 
that of the choice of engines for driving the gener .1tors, and it is 
only natural that these should be sought among th e types which 
have done good service in electric lighting stati ons. But the 
almost universal practice in England of using high-speed engines 
directly coupled to thei r dynamos is so different from the lines 
upon which American engine building has developed, and it has 
becom e so customary to regard America as th e hom e of the trac­
tion industry, that any departure from the methods pra cti sed 
th ere have been viewed with suspicion in many quarters, and 
va rious obj ections have been alleged against high -speed engines, 
by advocates of the older sys tem. It has been stated that they 
woul d never stand the heavy work, that they would no t govern , 
would always be breaking down, and were wasteful T hese are 
the principal charges made against them, and especially against 
one of the m ost extensively used- the Wi llans central-valve en­
gine-but experience with thi s type, at any rate, has proved to be 
unfounded, as it has worked most successfully in the stations 
where it has been put down, and bids fa ir to come into as g en eral 
nse for tramway work as it has done for lighting, for whi ch en­
gines to the extent of over 80,000 h.p. h ave been supplied, whil e 
the total power in use for all purposes exceeds 215,000 h.p. 

Small as is the elect ric tram way industry in E ngland and on th e 
Contin ent at the present time, a large proportion of th e work is 
being done by this type of en gine; more than 6000 h .p. is in use 
and on order, although almost th e whole of the demand has 
spru ng up within th e last two years. T he fir st tramway plant with 
these engin es was put down in 1893 at H obart, Tasm ania, three 
rn gines of 200 h. p. being suppli ed. T h ey h ave run the line con­
tinuously ever since with complete sa tisfac ti on , and so ped ectly 
have they m et the conditions that no 1 epairs have yet been neces­
sary. Th e next was an in stallation of three en gin es o f 170 h.p. fo r 

DI RECT COUPLED UN IT- BRADFOBD 

the Dublin trams, which have now been at work for about two 
and one-half years. T hey have also worked wi thout hi tch the 
whole time, but, being coupled to dynamos o f about twice their 
capacity, they have naturally had to r un unde r very adverse con­
diti ons, and this circumstance is principally responsible for the 
1 eport, which has naturally been made th e most of by advocates 
of other system s, that high-speed engines would n ot govern , the 
real r eason bein g that they were grievously overloaded. The City 
and South London Railway has one engine of 240 h.p . running in 
J 1arall el with several slow-speed vertical rope driving engines , and 
its qui ck response to the governor was at firs t the cause of some 
difficulty, for, wh en th e load suddenl y increased, it u sed to take 
it up, in advance of the others, wi th th·e result that the interrupters 
were constantly being thrown out. T hi s di ffic ulty h as been met 
by setting them for a 50 per cent overload, since wh en there has 
been no trouble. T here are also installations va rying from 200 to 
700 h .p. at Har tl epool, P ari s, and Li ege, at which last place gov­
cring guarantees rivali ng those often stipulated fo r in A merica 
were demanded and have been successfull y kept , the authoriti es 
having expressed great satisfaction at the perfo rmance of the 
engines. 

Latterly the demand h as been for larg er engines, owing to the 
activity among municipal authorities; one en gine of 1 500 h.p. , run­
ning at 200 r.p.m, has already been ordered by tl1e Liver pool 
Corporation, and several m ore are in contemplati on, including 
one of 2 400 h.p. T he Bradfo rd Corporati on is also puttin (s down 
two engines of 700 h.p. running at 300 r.p.m. 

It is not proposed here to g ive a detailed desc ription of th e 
\Villans engine, the principle and construction of which a re well 
known, but rather to offer som e remarks on its particular qualifi ­
cations for traction work. 

Economy.-Mr. Willans's hi stori c experiments have placed the 
W illans engine beyond doubt on an equality with the most eco­
nomical types of engine in existen ce, and prolongecl experi ence 
in commercial central stations has confirm ed the r esults of the 
tes ting room. This economy is principally due to three things­
the short steam passages, the perfect system of drainage, and the 
sm all range of temperature in each cylinder. In many engines it 
is impossible to avoid long passages, but in the Will ans the pas­
sages of the steam are r educed to the small est possible limits ow­
ing to the use of the cent ral valve arrangement, the only engine to 
com pare with it being probably the Corli ss. 

Drainage.- The best-drained doubl e-acting engines are probably 
horizontal en gines wi th separate Corliss, or :,imilar , exhaust valves 
beneath the cylinder. T he water lying on or draining down toward 
the cylinder bottom is pushed. along by the piston until it r eaches 
th e exhaust port , but unfortun ately only just before the m oment 
of clc,sing; however , it fill s th e port , and lies in it until the exhaust 
opens again- ready, it is to be fea red, t o rob the incoming steam 
of som e of its heat during th e next admi ssion. In vertical engines 
at the bo tton1 end of the cyli nder the drainage may act continu­
ously. so fa r as g ravity can effect it, during the whole exhaust 
stroke, but in the upper end the water will r est on , and be carried 
up by, the piston until it rises above the port, when, as in the 
hori zontal engine, only a very brief time is availabl e for it to run 
away; much wa ter probably li es permanently upon the piston, with 
injurious r esults from the point of view of initial condensation. 
If the exhaust port is also th e admission port , the water cannot 
even li e there until the next exhaust: it is th rown back into the 
cylinder by the incoming steam. In none of these cases is the 
drainage sati sfactory. 

Th e drainage arrangem ents in the Willans central-valve engine 
o ffer a st riking contrast to the fo regoing. The pi ston is dished 
downward in th e center, not so m uch with the idea that the water 
lyin g on th e piston will d rain into the center by itself, but to utilize 
th e inertia of the water to d ri ve it t oward th e center during the 
1apid up-stroke of the pi ston. T h ere is a rin g of ports in the 
trunk or h ollow piston-rod. flush with the surface oi the piston. 
and, of course, moving with it and during the whole exhaust 
stroke th ere is a rush of stea m from the sides toward these ports in 
th e center, sweepin g over the face of th e piston and assisting the 
action last referred to. l n fact, the exhaust port is always in th t: 
best possi ble pla ce fo r drainage ; it is as though the exhaust port 
in th e horizontal Corliss engine moved along th e cylinder hottom 
so as to be always just ah ead of the pi ston. I t is an ideal exhaust 
arran gement , and th ere is no apparent possibility of applying 
either it or anything else as g ood to a doubl e-ac ting engine. It is 
probable that it involves a saving of about 15 per cent in the steam 
consum ption , in com parison with other verti cal engines in which 
ordinary slide or pi ston valves are used, common to admi ssion and 
exhaust. 

T he small ran ge of temperature in each cylinder is due to the 
fac t that the W ill ans engine works throughout on the Cornish 
cycle. 

The "Corni sh Cycl e."- In the Cornish single-acting pumping 
engine the steam acts only on the top of the piston . the space 
below being at the time in communication with the condenser. To 
develop the power of the en gine it would only be necessary to open 
communication during the up-stroke between the upper end of the 
cylinder and the condenser, and to maintain communication per­
manently between the lower end and the condenser, the piston 
would ascend in equilibrio , with vacuum on both sides of it. 
Viewin"g the upper end of the cylinder by itself, this is exactly 
what takes place in every ordinary doubl e-actin g engine, while the 
whole arrangement described, including permanent vacuum below 
the piston, is the most obvious and natural arrangement for a 
single-acting engine. In Watt's Cornish engine there is, however, 
another valve which cuts off the space below the piston from the 
condenser, at the moment when the steam above the piston com­
m ences to exhaust , and the exhaust takes place from above the 
pi ston into the space below it, and not direct into the condenser; 
th e piston still ascends in equilibrio, but with_ higher pressure 
steam on each side of it. By this system Watt raised his pumping 
1:ngine to a pitch of excellence never attained by his later double­
acting engines; in fact, so economical (for a simple engine) is the 
o ld Cornish engine that in the controversies attending the intro-
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duction of the modern compound engine, the former was quoted 
to show that a simple engine could work as economically as a 
compound. The claim was excessive, except at very low pres­
c.ures but neither side realized that the Cornish engine is not a 
simpl'e en gine-it is halfway to a compound. Fig. I is a theoretical 
diagram from a simple engine in which the working cylinder 
opens alternately to the boiler and to the condenser. If it is also 
single-acting, and advantage is taken of that fact to introduce the 
Cornish cycle, the two diagrams given in Fig. 2 are obtained from 
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FIG. I FIG. 2 

the two ends of the cylinder, instead of the single diagram in 
Fig. 1. There is the same expansion in a single cylinder, but the 
1 ange of temperature in it is only from admission temperature to 
release temperature, and not to condenser temperature. In other 
words, though the expansion is in one stage, th e fall in tempera­
ture is divided over two; hence a great reduction in initial con­
densation, and marked economy. 

This cycle is applied when the engine is compound, or triple 
expansion, in the intermediate and high pressure cylinde1 s, the 
low pressure and intermediate cylinders taking the place of the 
condenser. It is, however, frequently omitted from the low pres ­
sure cylinder which then exhausts directly into the condenser from 
the working end of the cylinder. But the Willans engine, even if 
th e last stage is not used, has always one definite source of rnperi­
ority over other engines working with the same number of expan­
sion-stages (i. e., compound or triple), namely, in respect to the 
smallness of its temperature-range in each cylinder. The explana­
tion is that , in all the expansion-stages except the last one (i. e., in 
the high pressure and intermediate stages), the Willans engine 
works necessarily upon the Cornish cycle. In double-acting en­
gines the exhaust steam passes direct from one cylinder to the 
11ext, placing the two more or less in communication through the 
receiver, and therefore exposing the first of the two to the same 
temperature as the second; in the Willans engine each cylinder ex­
hausts successively in the Cornish manner, and the power devel­
oped in each is represented, as in the Cornish engine, by two dia­
grams--that from the cylinder proper, and that from the " re­
ceiver. " The effect is that the temperatures of the high pressure 
and intermediate cylinder, for instance, do not overlap, as i11 other 
engines they do, and the range in each is consequently smaller. 

While it is not necessary to give figures for consumption in an 
article such as the present, it may not be out of place to say that 
~' triple expansion Willans condensing engine will use about 12½ 
lbs. of steam per i.h.p hour, and a compound non-condensing one. 
about 20 to 21, under suitable conditions. 

Durability.-The idea that because a machine makes many revo­
lutions a minute it must wear out more rapidly than a slow-run­
ning machine, seems to haYe the force of an axiom for some 
minds. Yet there is nothing axiomatic, nor even, to the instructed, 
1,robable about it. In the fir st place, high speed is a very wmnow­
ing fan in the matter of workmanship. It is surprising what a 
slow speed engine can endure for a season in the way of bad 
workmanship; but not so the high speed engine. In the next 
place, the piston speed is very much lower than in slow-running 
engines, owing to the short c.troke; about 525 ft. a minute is the 
highest piston speed in any singl e-acting electric light engine. 
The wear of piston rings and cylinders is bound, other things be­
ing equal, to be proportional to the piston speed, and this applies 
also to valves and glands. In one important point, however, other 
thin gs are not equal, but are largely in favor of the single-acting 
engine. The system of packing rings used in the Willans engine, 
which cannot be used in double-acting engines without much com­
plication, has decisive effect upon cylinder wear, and even if one 
wen t back to the records of the old vertical beam engines, which 
used to steam at 30 lbs. per square inch, or less, and have been de­
sc ribed as "revolving occasionally," it may be doubted ·whether 
such evidence of good wear could be found as is now to be quoted 
in favor of the fastest running engines. 

The makers of the Willans engines have for some years past 
lost no opportunity of obtaining and recording exact measure­
ments of wear, where they have been called in to carry out over­
hauls or examinations. The results are systematically recorded, 
and they show, speaking generally, an absence of wear beyond all 
claims made or expectations formed by those interested in the 
engine. On March 9, 1895, a 80 i.h.p. compound non-condensing 
engine used for lighting one of the largest hotels in London, and 

stated to have run (at about 400 r.p.m.) for fourteen hours per day, 
including Sundays, was taken down for overhaul-never !•aving 
been so much as ta ken down for examination since it s erec tion, in 
five years previously. The report states that " all the parts wen: 
carefully measured, and the h.p. and l.p. trunks showed no per­
ceptible wear, and were replaced the same as they were taken out. 
On measuring the h.p. cylinders, we found they were 2-roooth s of 
an inch larger than our standard size, and the l.p. cylinders were 
the sam e; still they were quite round. All piston rings and gland 
rings were replaced without any repair whatever. The whole of 
the repairs to thi s engine, including taki ng down and re-erecting, 
were executed in twenty-four hours." Similar instances of practi ­
cally no wear are shown in cotton mill eng ines. 

Unfortunately no ne of the engines doing traction work has 
yet been systematically overhauled, but there is no reason to be­
lieve that the wear is any greater than in the instances given above, 
and the fact that they work well is proof concl usive of their power 

FIG. 3.-SECTION OF ENGINE 

to deal with rapidly changing loads. It seems to be often assumed 
that an electric traction engine is exposed to exceedingly \ iolent 
shocks, and that the high speed engine with its light moving part s 
must be unable to sustain them. In reply to this it must be noted 
first of all that the shocks are much mitigated if not entirely ab­
sorbed by the fly-wheel, which affords complete protection to the 
engine, and that the parts exposed to damage are the armature 
and armature shaft. This was proved beyond a doubt at Hobart, 
,11here more than once the shafts were twisted off between the 
armature and the fly-wheel during short circuits. The trouble was 
cured by increasing the size of the shaft, and diminishing the 
weight of the fly-wheel. The illustration in the description of thi s 
station which appeared in the STREET RAILWAY JOURNAL of 
August, 1894, shows to what mere discs the wheels were reduced. 
In no ca se did the engine sustain damage. In the second place, it 
is sometimes forgotten that even in ordinary running, whether the 
load varies or not, the moving parts have to be entirely stopped 
and restarted many times a minute. For instance, in a 4.c;n h.p 
engine the reversals amount to 700, and even in a 800 h. p. engine 
to .540 per minute. It is hardly to be supposed that th e stresses 
put upon the reciprocating parts of the engine by changes of load 
are going to be more violent than thos e caused by these reversals, 
which form part of its every day work. This is as regards the 
piston rods, and pistons principally. The effect of the inertia is 
eliminated from the crank shaft by the well-known air cushioning 
arrangement which keeps the connecting rod brasses constantly 
pressed down upon the crank shaft, and the crank shaft upon the 
journals, whether the load be heavy or light, and this is the reason 
of the extraordinary freedom from wear which these parts exhibit. 
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Variable Expansion Gear.-It was at one time obj ected Lhat the 
Wi llans engin e was entirely unsuited for t raction work because it 
had no variable expansion gear. I t was quite true it had not, but 
the reason was that up till then it had not been wanted. M r. Wi l­
lans proved that th e economi c advantages of vari able expansion 
gear had been considerably over rated, and was of opinion that for 
li g htin g work , at any rate, it was recogni zed th at the conditions 
'A- ere altered, and that vari able expansion gear was necessary, n ot 
so much for economi c reasons, as to enable the engine to deal 
instantaneously with rapid changes of load. A n ingenious m odifi­
cation of an old fo rm of gear was devised and adopted, and how 
rapidly and effecti vely it works as a means of k eeping the speed 
steady was sh own at the City & South London Rai lway, referred 
to above. 

Interchangeabili ty and Repai r s. - Reference ha s been made to 
th e numerous cylinders of the \ :\Tillans engine, due to th e practice 
of erecting a complete engine over each crank. By adding to th e 
number of pistons and valves the ring friction is, of eourse, in­
creased, an d it is equally certain that condensation is increased, 
and economy affected unfavorably, owing to the larger aggregate 
surfact:: s of the t wo o r three small cylinders whi ch take th,; place 
of what mi ght otherwise be a sin gle large one. O n th e whole, 
however , the advantages appear to outweigh the drawback s. The 
first and m ost obvious is even turning moment. Whatever the 
change in load, in pressure, or in cut-off, it is a t least ce rtain that 
the cranks wi ll be driven equally, and this is an advantage not t o 
be li ghtly surrendered fo r only a small gain in economy. But the 
sam e tandem arrangem ent of cylinders is also the condition of th e 
complete appli cation of th e Cornish cycle to all the cylinders ex­
cept the low pressure one; the perfect separation between the tem ­
perature ranges of the successive cylinders is impaired if their 
strokes do not succeed each o th er at intervals of exactly a revolu­
tion as th ey now do in th e tandem pattern ; even economically, 
therefore, th ere is something to be said in favor of the many small 
cylinders. Turning to other considerati ons, it may be thought a t 
first that th e large number of small cylinders and multiplicat ion of 
parts must lea d to increased weight and cos t, as well as to di ffi culty 
in di smantling and overhaulin g. As to weight , it is almost certain 
that it is not increased. Cylinders weigh roughly in proportion to 
volume, but th e weig ht of a piston tends to increase fas ter than the 
a rea; three pi stons, each of l sq. ft. area, wi ll weigh less than one 
of 3 sq. ft. area. To cylinder covers the sam e consideration ap­
plies. P iston rods, conn ecting rods and crank shaft sh ould be un­
alt ered. T here may be some saving in machine work, but sm all 
pi eces are aft er all easier to m achine than larger ones, and pieces 
which a re made in batch es of, say, th irty-six, are m ore econom ­
ically manufa ctured th an larger pieces m ade in batch es of twelve 
only. T h en the ident ity of the several lines of parts , and th eir 
interchangeableness, are often helps to the user ( especia lly in case 
of r epairs), while th e li ghtness of the individual pieces and the 
regular and simple routine in rem ovi ng th em m ake di smantling 
easy. 

Vibrati on.-T he increase of town t raction stati ons gives g reat 
importan ce to this subj ect , but, as it has recently been som ewhat 
fully dealt with in a paper contributed by Mr. R obin son, co n­
jointly with Captain Sa nkey, R. E. to the Inst itution of Naval 
.-\rchitects, it is not proposed to treat it at length on this occasion. 
Briefly, h owever, it may be stated that the pri n cipal cause of vibra­
tion is the alt ernate increase and diminution of the pressure of th e 
engine upon its bed-plat e, due to the alternate upward and down­
ward inertia of the reciprocating parts. In an o rdinary vertical 
~ide by side engin e thi s cannot be eliminated wi thout considerable 
compli cation in bob weights, ets., if a t all, but where the tandem 
arrangement is adopted, as in th e W illans en gine, with the moving 
weights on each crank equal, the probl em is simplified, and with a 
three-crank engin e with cranks at equal angles the verti cal fo rces 
are ent irely eliminated and nothin g rem ai ns but a very sm all 
couple tending to rock th e engine endways. T his has been proved 
in practice to be a negligible quantity. W ith a two-crank engin e, 
with cranks opposit e to one another , th e vertical fo rces do n ot 
ent irely disappear, th ough they are very much smaller than those 
in an ordinary engine. T his extraordinary freedom fro m vibration 
given by this system is now generally recognized, and the m ajority 
of Willan s engines are now being built with th e three cranks, and 
several of the large stations in crowded localiti es are even replac­
ing two-crank Willans engines by those with three. 

Governing.- In addition to the fo regoing matt ers, it might be 
of interest to say something about the governin g of central-station 
t ngines. T his subj ect. however, needs a paper, t o say the least , to 
itself ; moreover, experience with single-actin g engines can t each 
no lesson substantia lly differen t fro m what m ay be learned from 
double-actin g engines, unless it be th at the fo rm er, by r eason of 
high speed and m any impulses per minute, and the small amount 
of steam contained within the engine at any one time, are som e-

what easier to govern. ks regards steady runnin g, in the sense of 
sm allness of vari ation in speed during each revolution, the high 
speed engine h as, of course, enormous advantage. T he engine be­
fore referred to as driving a flax mill in Belfast g ives an almost 
per fectly straight line upon the reco rder, although the instrument 
used is so delicate that it will show th e change of speed during 
each revolution of even a high speed engine. I n this engine, with 
three cranks, th ere were 900 impulses per minute, all exactly equal , 
and it was not wonderful th at wi th a pulley fly -wh eel weighing 
only 6 tons, and of 5 ft . diam eter, better r esults were attained than 
in slow-run ning engines with fly-wh eels several times as heavy. 

••• 
Meeting of the Pennsylvania State Street Railway 

Association 

The seventh annual m eeti ng of th e Pennsylvania Street Railway 
Associati on was held in Scranton, Oct. 19. The meeting was 
called to o rder in the Board of Trade rooms, at II A. M., by 
I<' rank Sil liman , J r. , general m anager of th e Scranton Railway 
Company, who presided in th e absence of the president, R. E . 
W right, of Allentown. A ft er a brief address of welcome by the 
secretary to the Mayor of Scranton, th e roll was called and showed 
about fi fty delegates present , the following cities being repre­
se nted : Allentown, Altoona, Carbondale, Erie, P hiladelphia, 
Easton, H arrisburg, Greensburg, J oh nstown , L ehigh, L ebanon , 
Middletown, New Castle, Lancaster, Scran ton, Norristown, 
Gira rdville, P ottsvill e, R eading, Wi lkesbarre, W illiamsport, War­
ren, vVashington and York. Aft er a short intermi ssion for lunch, 
th e regular business was taken up. Papers were read by E . H . 
Davis, general manag er of th e William sport Passenger Railway 
Company, on "Parks and A m usem ents," and by A. F . W . Walter, 
5ecretary and treasurer of the All en to'A-n and L ehigh Vall ey Trac­
tion Company, on "A System of Collecting Fares and Checking of 
Employees." T h ese papers will be found elsewhere in thi s issue. 

The secretary then read the report of the committee on standing 
rules of g overnment of conductors and motorm en which was made 
~,t the annual m eetin g of th e American S treet Ra ilway Association 
at Boston, last September. The treasurer 's report showed a bal­
ance of $1 ,694 in t11 e treasury. A vote of thanks was tendered to 
th e Board of Trade fo r the use of th e room s, and to the Scranton 
Railway Compan y fo r its courtesies. 

T he elect ion of officers resulted as fo llows : President, Frank 
Si lliman, J r., of Scranton ; first vice-president, W illiam B. Given, 
of Lancaster; second vice-president , Dallas Sanders, of Girard­
vi ll e; secretary, S. P . Light, of Lebanon; treasurer, W. H. Lanius, 
of York; executive committee, Frank Si lliman , J r., S. P . Light, 
E. C. Felton , of H arri sburg ; W . H. Lanius, C. P. K ing, of 
Pott svi ll e. The next m eetin g of the association will be held at 
Lan caster. 

In the evening a complimentary banquet was given to the dele­
gates and visitors by the Scranton Railway Company. The pro · 
gramme was an impromptu one. Mr. Si ll iman acted as chairman 
and the dinn er was served in the Board of Trade room s. O n the 
morning of O ct. 2 0 an excursion was arranged over the lines of th e 
Scranton R ailway Company . 

T h e only extensive exhibit of street railway apparatus was made 
by E lm er P . M orri s a t parlors in the Hotel J ermyn. Samples of 
the va rious lines of suppli es handled by E lm er P. Morris were • 
shown. Mr. Morri s and M r. Harrington entertained all visitors in 
the royal style fo r which th ey are famous and th ei r parlors were a 
gen eral r endezvous fo r all the delegates and visitors durin g the 
convention. 

•• 
NEWS OF THE MONTH 

The L indell R ailway Company, of St. L oui s, had a peculiar acci­
dent on one of its lin es on Sept . 17. A car left the track at the 
corner of T aylor and Cottage avenues, crossed the street and 
sidewalk and struck the fron t of a drug store. T he car was run­
ning at a high speed and the mom entum forced it half way into the 
sto re. Two passengers on the car escaped injury by jumping an d 
the motorman was only slightly hurt. 

T he Hartford Street Railway Company has had a new electric 
construction car built at the V ernon Street shops. The car is 
painted red, the same as th e regu lar passenger ca rs of the com­
pany. It has a box compartment with a movable platform on top. 
T h e car wi ll be used prin cipally fo r making repairs on the 
suburban lines, and plenty of room is afforded for carrying tools 
and all things necessary fo r making repairs. 
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A corr. mittee 0 11 standards o f measurement, appointed by th e 
A merican Association fo r the Advan cem ent of Scien ce, has r e­
cently m ade a number of experiments looking to a r edetermination 
of the ;impere in the terms of the electro-ch emical equi va lent of 
silver. The experiments were carried on at Ann Arbor , Mich. , by 
P rof. Patter son and Dr. Guthe. It was found that the va lne of an 
ampere ~hould be one part in 1 ,000 to o ne part in 800 larger th an 
the present accepted value; that is, the electro-chem ical equivalent 
o f silver should be in creased from Lord Rayleigh 's value (the one 
usually employed heretofo re) o f o.ooII 18 to 0.001 I 191 o r o.ooII 19 .i. 

lt is officially stated that cont rol of the Nassau E lectric Rail ­
road Company, of B rooklyn, has been sold to the interests con­
trnllin g the B rooklyn H eights R ail road Company. 

The Bbck Ri ver Traction Company, of W ater town, N. Y ., has 
it!augurated an express and baggage service o n its lines . Tire 
packages will be carried on the regular ca rs, and a charge of te11 
cents will be made on all packages t:nder 100 lb s. in weight. The 
Black River Traction Company has had a large number of stamps 
printed which a re sold for ten cents each. T he stamps are de­
si gned to b e pasted o n all bundles and packages carri ed by the can, 
o f the company. This system of using stamps will g reatly facili ­
tate th e collection of express charges, as it r elieves the conducto rs 
from th e n ecessity o f k eeping records and makin g change, etc. 
The n ew arrangem ent is proving very popular with the public. 

The H agerstown Street Railway Company, of H agerstown, Md., 
bas a large for ce of m en at work clearin g away th e debris which 
covers a large amount of valuabl e m achin ery a t its power ho use. 
On Oct. 19 a h eavy wind storm bl ew down th e sides o f th e power 
station, compl etely covering the generator, shafting, belting, b elts, 
tools , etc . The power station was a new one and th e roof h ad not 
yet been placed on the buildin g, although a temporary covering 
had been er ected to protect the machinery. The offi cer s o f the 
company arc o f the opinion that most of the machin ery can be re­
paired without much difficulty. 

The N orth Birmingham electric division o f the Birmingha m 
(Ala.) Traction Company was o fficially opened for tra ffi c 011 Oct. 
T 5. Several prominent people were taken over the line a nd th t.'. 
initial trip was thoroughly enj oyabl e to all present. 

Judge Sewall , of the Superior Court at San Francisco, Cal. , h as 
decided that only municipal authoriti es h ave the power to fix the 
rates to be charged on street railway lines. H e also h olds that th e 
term " railroad" in the statutes does not apply to the surface rail­
\'l'ays. 

The Brooklyn E levated Railroad Company has had a number of 
cars built with cross seats entirely , instead of th e usual method of 
having eight cross seats in the center and th e rest al ong the sides. 
The n ew cars ar e equipped with the Hal e & Kilburn "Wal k ­
over" seats. 

Ordinances have been passed by the Cl eveland (0.) City Coun­
cii requiring th e Clevel and Electric R~1ilway Company to sell seven 
t ickets for twenty-five cents on its Cedar A venue line and the 
Cleveland City Railway Company to make similar rates of fare on 
it£ Kinsman Street lin e. The question of lower rates in Cleveland 
has been agitated for some time, but the above ordinance is the 
first time that the matter has come to a decisive vote in the Com­
mon Council. The street railway companies will undoubtedly 
carry the matter to the courts in order to test the validity of the 
Council's decision. 

It is announced that a syndicate composed of prominent gentle­
m en has been form ed to build a steam railroad from Canton to 
H an Kow, China. This road, in connection with a railroad which 
a Russian-Belgian syndicate is to build from Han Kow to P ekin g, 
will give direct connection with the capital and the interior prov­
inces of th e Chinese Empire, which will be of immense v.<ilue to 
the government, as well as tending to develop th e popul ous and 
fertile region through which th e road passes. W. B. Parsons, for­
merly chief engineer of th e Metropolitan Street Railway Company 
and also engineer of the Rapid Transit Commi ssion of N ew Y ork 
City, has been engaged as engineer f9r the American syndicate 

a nd sailed from San F rancisco fo r Chin a o n Oct. IO. Ex-Senator 
Calvin S. B rice, of New York, has been the chief promoter of thi s 
enterpri se and th e shareholders in the sy ndi cate include the Stand ­
ard O il Com pany, the Rockefellers, L evi P. Mor ton, George T. 
Bliss, J. P. Morgan & Co., and many o ther prominent officials of 
large trust and bankin g companies. It is expected that the road 
will cost between $40,0 00,000 and $50,000,000. 

At the annual m eeti n g of th e, T oledo Traction Company, held 
Oct. 11 , th e foll owin g officer s were elected : Chairman board of 
directors, Norm an B. Ream ; president , A lbio n E. Lang : vice­
presiden t , T homas H . McLean . 

T he employees of the L owell ( M ass.), L awrence & Haverhill 
Street Railway Company went on strike r ecently and caused con­
siderable troubl e by interfering with th e o peration of the car-;, 
whi ch were run by new men. 

A n elec tri c car of the Montrea l P ark & I sland Railway Com ­
pany which had been fit ted with roll er bearings was tested on th e 
track a few days ago, and th e system was pronounced very sati s­
fac to ry by a number o f rai lway men and expert s who were 
present. 

Offic ial anno un cement was made last week that the directors of 
the F air H aven & W estvill e and the New Haven ( Conn. ) Street 
R ail way companies have agreed upon consolidation of th eir lines 
under th e management of th e form er corporation. T his brin g s 
practi ca lly the ent ire street railway servi ce of N ew H aven under 
one managem ent. T h e two roads h ave a combined len gth of 
about 50 miles. 

T he street rail way companies at Chicago a nd P hiladelphia have 
been taxed to th eir full est capacity dur ing th e past few days l O 

handl e the large crowds attending the P eace Jubil ees at th ose 
c1t1es. T h ese jubil ees were ve ry success fu l. and were attended by 
visito rs fro m mil es around. O ne of the prin cipal features at both 
cities was th e effects secured by thou,-,a nds o f plain and colored in­
candescent lam ps ar ranged in m any differen t designs, and it is un­
doubtedl y true that Chi cago and P hiladelphia <luring the jubilees 
were th e m ost brilliantly and arti stically lighted citi es in th e world. 
T h e street railway companies in both cities aided in many ways by 
extra lights, special decorations, etc., to increase the di splay. The 
companies in Chicago were part icularly active in this respect , all 
th e car s carryi ng flags and colored lights. T h e incandescent bulb ,, 
in th e interior of the ca rs were colored red . white and blue, thi s 
g ivin g a very pleasin g effect. 

Th e fo ll owing ;ipplication fo r a posi tion on the Cleveland, Berea, 
E lyria & Oberl in E lectri c R ailroad was r eceived recently by A. H . 
P om eroy. the president of the company : " M r. Poumroy D ear Sir 
I am St raencher to you B ut H ere is a few Lines From m e to yo u 
I h ave taken The upeertueneta to Be a Employe of T h e E leaght­
tcry rod from Cleveland to Oberl in , Or as it R eeds Cleveland 
Brea, E lyria & Oberlin, I have Ben to R oackport thi s Mornin g­
A nd. Wanted to put in aplercaion But th e Superintend told me 
they D ed not take E nny Applercaion th er So it was not coun venet 
fo r m e to Come to -th e City to See yott , So I aesk th e Superin t r> n 
A B out Rightin to you and he Saes Send in your aplercaion a 
Lon g in ·wi th your Letter. Now M r. if you if you will E xcept M v 
Aplercaion A nd give m e a J oup I will Aes Near Right as th e 
Neax t Best Man. MyAplecation is forM outerman if it is Near er. I 
will Send a R eachem ond But you Might inQuier off Mr W . L en 
Mouterman off this R oad. My State m ent I D oen 't D rink Nor 
Smok e, My A ge is 2 7 Wate 165 Hieuth 5.10 feet, Ligh t Blue lyes 
Good N ateur and Steadey at My W eark. I think is all L et me 
h ear from you Pies Yours t rul y ---- I am Marred" 

The second annual entertainment of the Metropolitan Street 
Railway Associati on was held in Carnegie Hall , New Yor k City, 
Oct. 1. One of the pleasant fea tures of the entertainment was the 
presence of twenty-eigh t of the empl oyees of the road who served 
in th e late campaigns in Cuba and Porto Rico. The association 
was organized two year s ago by th e empl oyees of the Metropolitan 
Street R ail way Company fo r the purpose of securing a mutual 
improvement and sick benefit fut1d. During the last year it has 
coll ected dues t o th e amount o f about $ 14,000, and the total income 
was $ 22,800. Sick b en efit s we re paid t o th~ amount of $9, 2 55 ; 
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death claims, $3,547, and medical fees, $2,257. T he president of the 
Metropolitan Street Railway Company is the president of the asso­
ciation. 

The Brooklyn H eights Railroad Company, of Brooklyn, N . Y., 
is operating on its Third Avenue line a new combination open and 
closed car which is designed both for summer and winter service. 
T he car was built by the J. G. Brill Company, of Philadelphia, Pa. 

The Central Passenger Railway Company, of Baltimore, Md. , is 
installing a generator which is to act as a booster in connection 
with the storage battery plant at the power station. 

An interesting decision has just been handed down in a Brook­
lyn case brought against the Brooklyn H eights Railroad Com­
pany. The suit was brought by a gentleman who secured a trans­
fer from one of th e company's lines to an intersecting line. · It was 
during the rush hours and all of the cars were crowded to the 
doors. The gentleman holding the t ransfe r determined to have a 
seat, and he waited for half an hour before a car which was not 
crowded came along. He boarded the car , but the co11ductor 
refused to accept his transfer ti cket on the ground that the time 
Emit had expired. The court holds that the plaintiff had a ri ght to 
wait all day if necessary until he could get a seat. 

A n unusual incident is reported from Springfi eld, Mass. Ac­
cording to the usually veracious Springfield "Republican ," a letter 
box that was attached to an electri c light pole on the corner of 
Main and Worthington streets became so charged with electricity 
that it was impossible to remove the mail at the time of the regular 
collection. 

H. H . Vreeland, president of the M etropolitan Street Railway 
Company, of New York Ci ty, has received a letter fro m the Sev­
enty-fir st Regiment Veteran Association conveying its keen sense 
of appreciation and heartfelt thanks fo r the services given to the 
sick and enfeebled m en of the Seventy-first Regiment by th e M et­
ropolitan company upon the return of that regiment to New York. 
Mr. Vreeland's company placed a large number of cars at the dis­
posal of the volunteers when they arrived and the soldiers wer e 
carri ed from the Battery to their armory without charge. 

It is announced that the Dry Dock, East Broadway and Battery 
R ailway Company, the Union Railway Company and the Forty­
second Street, Manhattanville & St. Nicholas Avenue R ailway 
Company, of New York City, have been consolidated with the 
T hird Avenue Railroad Company, which already owns most all the 
stocks of these companies. These stocks amount to about $5,700,--
000. The Third Avenue Rai lroad Company will issue $2,000,000 
additional stock for the purpose of retiring the stock of the other 
companies and also as preliminary to changing the equipm ent of 
the road to electricity. 

A company has been fo rmed for the purpose of building a 
narrow-gage electric railroad fr om San L uis Potosi, Mex., to the 
mining di strict of Rio Verde, 6 miles distant. The name of the 
company is the Potosi & Rio Verde R ailway Company. It has a 
capital stock of $200,000. T he di rectors are George F . P eabody, 
E dward M. Shepard, A. Foster Higgins, Chas. J . Nourse, Jr. , 
Herbert H. Dean, Samuel H. Ordway and Francis N. H olbrook, 
all of New York City, and Donald C. Brown and R obert S. 
Towne, of San L uis P otosi. 

The employees of the st reet railway company at W aco, T ex., 
struck on Oct. 5 for shorter hours . The men now work twelve 
hours a day and receive $1.50 therefor. T hey demand that nine 
hours be considered a day's work, with the same pay. The com­
pany secured new men and endeavored to run its cars, which re­
sulted in several small riots. 

A daily newspaper of New O rleans, La .. prints the following 
interesting stati stics relative to the street railway systems in that 
city : In the past ten years the number of passengers carri ed an­
nually has increased from 26,340,000 to 43,037,691. The equipment 
of the differe nt lines with electricity has reduced the distance to 
the limits of the city from an hour and a half to thirty minutes, 
and has enabled the building of homes by business men in rural 

suburban districts which were previously inaccessible. The five 
different companies in the city paid in taxes and in licenses <luring 
the year 1897, $168,900; in improving the streets, $70,612; miles of 
new track laid, 9; total cost of new track, $130,040; total uumber 
of men employed, 2020; total number of new cars, 24; total cost of 
new cars, $72,100. 

• •• 
A Delightful Trip 

On Sunday, Sept. 25, General Manager John I. Beggs, of the 
Milwaukee Electric Railway & Light Company, assisted by Her­
man Falk, of the Falk Manufacturing Company, extended a pleas­
ant excursion to a number of street railway friends from Chicago. 
The weather man did his part well and provided a most delightful 
day. The guests left Chicago by private car, via C. & N. W. Ry., 
at 8:30 A. M., arriving at Milwaukee at 10:50 A. M. As the train 
pulled into the railway station on the lake shore Mr. Falk's beauti­
ful steam yacht, "Eva, '' dressed :n gala attire and anchored a few 
hundred feet from the shore, fir ed a welcoming salute. After greet­
ings had been exchanged, the entire party boarded a special car 
which was waiting at the door of the railway station and started 
fo r V{aukesha and W aukesha Beach. The car was one of the new 
double- truck, cross-seated cars which Mr. Beggs has adopted as 
the standard for the Milwaukee system. It was built by the Barney 
& Smith Car Company and was equipped with Christensen air 
brakes; the appointments were completed by spacious hampers 
and a table at one end of the car, from which a "dutch lunch" was 
served after Waukesha was passed. On arrival at Waukesha 
Beach the party was given a steamer ride around Pewaukee Lake, 
after which the car was again taken for the return trip to the city. 

The keenest interest was taken in this interurban line from Mil­
waukee to W aukesha. It leaves Milwaukee via National Avenue 
and, from th e western limits of the city, parallels the C. & N. W. 
Ry. through a beautiful rolling country. With the exception of 
two or three kinks, which, however, are now being taken out, the 
line is straight and laid upon a private right of way. When com­
pleted it will be double tracked its entire length but at present only 
the fir st track with sidings is laid. The grading has been done 
with great care and neatness and the side poles supporting the 
overhead work are set at exact intervals o f 100 ft., with a uniform 
rake, and neatly painted. The track is laid with 56 lb. T-rail in 
6o ft. lengths, connected with W eb er joints, and No. ooo, figure-8 
ha rd drawu copper is used for trolley wire. The construction and 
equi pment of the line in entiretyand d etail evidences the most care­
fui desig n and workmanship. It w:is the unanimous opinion of 
all present that this is the finest interurban electric line yet con­
structed. On th e return trip an effort was made toward speed 
and the first 11.58 miles on the Waukesha end of the line were cov­
ered in 22 min. fla t. The entire 26 miles from the beach to the 
P fiste r Hotel were covered in 55 min., notwithstanding the fact 
that in the last 2 miles the car was delayed by the regular city cars. 

O n return ing to the lake front, the party started fo r Whitefish 
Bay, a porti on going with Mr. Beggs in the special car and the 
remainder with Mr. F alk on the " E va." On arrival at Whitefish 
Bay those who had gone up on the yacht returned on the car and 
vice-versa and the party reunited again at the Hotel Pfister where 
an elegant dinner was served. The tables were set in the shape of 
a T and were laid for 28 cover s. At the close of the diinner James 
R. Chapman, on behalf of the West and North Chicago Street 
Railroarl system s, G. 0. N agle, on behalf of the Chicago City Rail­
way Company, and H . M. Sloan, on behalf of the Calumet system, 
expressed their appreciation of the delightful entertainment and 
hospitality. Mr. Beggs replied with a few brief remarks in which 
he stated that the distinct purpose of it all had been to bring the 
railway men of the two cities into closer acquaintance so that each 
could be more helpful to the other. That his idea was apt and op­
portune was certainly felt by all present and the sentiment was 
most heartily applauded. The party then left for the Northwestern 
D epot where the guests bade adieux to their hosts and Milwaukee. 
So charming had been the hospitality that it was the one theme 
of conversation during the return journey to Chicago and many 
are the <l elightful memories of the day that will long be carried by 
each of ~he party. As H. M. Sloan expressed it " the entertainment 
was unique in its way, and, as it was designed, will bear fruit in 
doing considerable good." 

The party comprised the following gentlemen : President M. 
K . Bowen, Secretary F. R. Greene, Treasurer T. C. Penington, 
Superintendent G. 0. Nagle and Assistant-Superintendent A. C. 
Heidelberg, Chicago City Railway Company; General Manager 
J M. Roach and Manager Electrical Department J. R. Chapman, 
·west & North Chicago Street Railway Companies; Assistant­
General Manager G. A. Yuille, Superintendent F. S. Fuller, Sec­
retary and Treasurer L. S. Owsley, Engineer F. W. Carr and Pur-

~ 



NOVEMBER, 1898.] STREET RAILWAY JOURNAL. 741 

chasing Agent E. A. Blodgett, W est Chicago Street Railway Com­
pany; President John Farson, General Manager H. M. S_loan. 
an d E ngineer G. H . Binkley, Calumet Electric Street Radway 
Company; Superintendent Wm. Walmsley, Sooth Chicago. City 
Railway Company ; Secretary C. S. Leeds, Suburban Railway 
Company; General Manager C. D: Wyman, Ne~ _O rle~ns Tr_ac­
tion Company; General Manager E. D. Downs, Citizens Tra_ct10n 
Company, Oshkosh; former General Manager C. P. Wilson, 
Sioux City Traction Company; General Manager J . I. Beggs, 
Vice- President H. C. Payne, Director Charles Pfister, Director I◄". 
G. Bigelow, General Superintendent T . E. Mitten, Auditor H. C. 
Mackay, Chief Electrician 0. M. Rau and Surgeon C. H . _Lemon, 
The Milwaukee E lectric Railway & Light Company; President H . 
Falk, Vice-President A. Hoffman, Secretary and Treasurer E. A. 
Wurster and Superin tendent C. C. Smith, Falk Manufacturing 
Company; Secretary C. L. J ones, W cstern Gear Company a11d 
J. L. George, of Chicago. 

••• 
Parks and Amusements* 

BY E. H. DAVIS 

It has/only been since the introduction of electri city as a motiv e 
pow7/ that street railway companies in this State have attempted 
to create travel, in addition to their regular patronage. This no 
d6ubt has been due to the fact that many street railways, after 
being equipped ekctrically, were not as profitabl e as expected, 
and so it became necessary, or was deemed advisabl e, to stimulate 
travel by new methods. In many cases, where electric street rai l­
ways have been operated at a profit from thei r general business, 
they have not gone into the amusement business. But to have a 
park. and to furni sh amusements, to create travel, has become fash­
ionable, and like all lux uries, has in many cases proven expensive. 
·whether a street rail way property that cannot be made profitable 
without a park is a desirabl e property, and wh ether a park can be 
made a source of profit from year to year, and thus keep the prop­
erty alive financi ally, must be decided by investors in each case. 

In a favored few cases public parks, or natural resorts, create 
travel at no extra expense to the street railways. In this event , 
or where private capital maintain s a park, it is neith er necessary nor 
advisable for a street railway to have its own park. Boston has 
but one park maintained by a street railway, and N ew York praC'­
tically none. 

Where no natural resorts exist, it has become quite customai y 
for street railways to make parks and furnish amusements for the 
creation of travd. A danger to be avoided is th e expenditure of 
too much money to make parks attractive, as th e travel crea ted by 
a new park is very large while the novelty la sts, and when curiosity 
is satisfied falls off very materially, more than one-half. 

As regards the management of the park itself. when it is large, 
well laid out, attractive, and well equipped with th e minor amu se­
m ent features, the policy should be to permit entrance to the park 
free only to patrons of the road, chargingothers a small admi ssion. 
The public should be educated to the fact that the railway park is 
not a public institution, but a business undertakin g, and to be 
operated at a satisfactory profit, or not at all. 

It has been the experience in many cases that the ordinary travel 
is not sufficient to pay for the proper maintenance of a park. and 
it therefore becomes necessary to hold and increase the travel cre­
ated by the park itself by th e furnishin g of amusements. The 
amusements generally furnish ed now require the manager of the 
street railway to add to his few other duties that of a theatrical 
booking agent, and as bands and musical organizations in most 
cases wi ll not prove profitable for a season, recourse has gen­
erally been made to thea trical entertainments , chan ging weekly. 

It has been said of parks in P ennsylvania that they are not op­
erated upon the most profitab le basis ; that all entertainments 
should be free and that the increased travel and receipts from 
park privileges would result in a greater profit than if an admis­
sion fee be charged to the attraction. However that may be, until 
satisfactory attractions can be secured at more reasonabl e prices 
than has been the case up to the present time, th e experiment is 
not likely to be generally tried. The character of the amusements 
furnished must depend largely upon the tastes of th e patrons of the 
street railway. In some cases a good opera company has been 
maintained throughout the entire season, and with success. In 
oth ers, and the majority, cheaper vaudeville companies, changed 
weekly, have also been profitable. It has been endeavored to 
ch eapen the cost by using the same attractions in a number of 
parks, but owing to the variety of public tastes it has been founrl 
difficult to make such plan successful. 

• Paper read at the meeting of the Pennsylvania Street Railway Associa­
tion, Oct. 19-20, 1898. 

T he custom has become general to charge a small admission fee 
to these amusements, and it is th e intention and hope of each rail ­
way manager that such admission fee shall at least pay the cost 
of the amusements, but I doubt if such has been the general rul e. 
In attempting to accomplish the desirable results two classes of 
amusements have been tried, one costing not over $250 a week 
changing weekly, and another, of a much higher grade, costin g 
$350 a week and over, and running a season or a number of 
weeks. Taking into consideration the loss due to had weather 
and other attractions in the town or city, the first class js more 
likely to prove sati sfactory. 

T he varied experiences of park managers and the difference of 
opinions as to the best kind of amusements afford some basis for 
the statement that parks and amusements do not secure an ade­
quate return for the time and money expended by street railways, 
and that in smaller towns and cities with limited patronage invest­
ments in parks and amusements should be made only after the 
most careful considcraton, and the benefit of the doubt giv,,n 
against rather than in favor of such investments. 

A System of Collection of Fares and Checking Employees* 

BY A. E. WALTER 

We ~ay not be able to advance any new ideas upon the subject 
of coll ection of fares and checking th e work of street car conduct­
ors, but we will endeavor to outline a system which we believe 
would give good results to any company adopting it. The system 
we shall describe is practically that in use on the lines of the Allen­
town & L ehi gh Valley Traction Company, and we find that it 
gives very good satisfaction. 

Each car should be equipped with two registers, one of which 
should be of particularly reliable manufacture, with plain, large 
figures, so that the state of the r egister as to the number of fares 
recorded at any point on each trip could be easily r ead at a glance. 
Upon this register nothing but cash fares or tickets representing 
exact cash fares should be recorded. Th e other register should, of 
course, be reliable, but if economy is necessary or desirable, one of 
less expense could be used. Upon this register should be recorded 
all transfer and complimentary tickets , also commutation tickets, 
if such are sold at reduced rates. Transfer and compli­
mentary tickets should not be recorded on the same r egister wi th 
cash fares. Companies allowing this to be done place before th eir 
employees tempta tions which are not easily resisted by those in­
clined to do wrong. All street railway officers are familiar with 
the various meth ods by which their companies may be defrauded 
byimproperuse of transfer tickets by employees and other persons. 
By th e use of the same register fo r cash and tickets, it is an 
easy matter for conductors to substitute transfers fo r cash by mak­
ing proper punch records on transfers and exchangi ng with each 
other. 

Conductors should be furnished a blank form of report on which 
to keep th e records required by the company, local conditions "'s 
to what information is desired of necessity being considered. In 
the main, however , fo r each trip there should be ruled spaces for 
entering car numbers, time, places of starting and ending trips, 
reading of registers , number of fares, transfer and complimentary 
tickets and th e ;,.rr..ount of money coll ected. When sta rting on 
trips conductors should record in th e proper spaces on r eport 
blanks place and time of starting, car numb er and reading of cash 
register . Th e reading of th e ticket register should be kept on en­
velopes in which transfer and oth er ti ckets are to be enclosed and 
reported each trip. At the end of each trip the reading of the cash 
regist er should again be recorded, from which should be deducte,l 
the first reading, the difference being the cash fa res collected. The 
amount collected should be carried in dollars and cents to a coL­
umn for th e purpose. This method of keeping records should be 
continued by conductors from the beginning of their runs until 
they go off duty . 

As nearly as possible, every person boarding a street car should 
pay a fare of some kind and conductors should be required to 
register or report for each passenger ·carried. Officers of a com­
pany, or oth er persons entitled to free transportation , wh ere it is 
not desirable to require them to pay fares and refund the money 
to th em, should be furnished a complimentary ticket of some con­
venient form , which should be collected by th e conductor and re­
corded on th e ti cket register. Some companies allow th eir officers 
and stockholders to use a small paper ticket with their name and 
official titl e with the company printed upon it, allowing conductors 
to collect and record these tickets with cash . W e do not consider 
this a safe meth od, as there is danger of such ti ckets being dupli-

. • Paper r ead at th e meeting of the Pennsylvania Street Railway Associa­
t10n, Oct. 19-20, 1898. 
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ca ted and used by employees to balance registers, substituting them 
for cash fares. . 

Members of the uniform ed organization~ or ~ersons wean11g 
badges entitl ed to fr ee transportati on; that 1s, policemen, firemen, 
ktter-carriers, or oth ers, or the compa_ny's uniformed emp!oyees: 
may be all owed to pass wh en in full u111for1:1. or when prom111enth 
displaying a badge designed for r ecog111t10n by th e company, 
\\ ith ou t a record of them bei ng kept by co nductor s, the dress •)r 
bado-e indi cating conspicuously to all other passengers the reason 
why

0 

no fare was collected and registered. 
When passengers enter a car it should be the first duty of co_1~ ­

d tors to see that they are a s comfor tably accomm odated as c11 -
c~~stances wi ll permit, after which fare s_ho uld b~ co ll ec ted , nen ·r 
a ll owing anv passenger to ride a grea t er time ~r di stance ~han pro-

ri ety might dictate before making the collectio n. If a s111gle far e 
~ ·d and no change is necessary, one fa re sh ould at once be re-1s pa1 1 1 
corded upon the cash register. If it be neces,sary t (! ma {e c 1ang~'. 
the conductor should r eceive the passengers m o ney, but befo1 e 
making change sho uld r eco rd as many fa ~es as . the passen ger 
wi sh es to pay, after which the chan~e should 1mm ed1ately ? e m ade. 
Conductors sh ould n ever be permitted to take money horn pas­
. er s and go to som e o th er part of or leave the car .before re­
endg_ 0 the fares to be paid and giving passengers their change. 

cor 111,,, f ·1· · I 
One acc usto med to the study of huma n nature a nd an11 1a r wit 1 

travelino- people in general knows that when a conductor takes 
money h-o m a passenger. promisin g " I'll bring you: change Lo y,,n 
directly," it usually produces a rn rt of uneasy feelm~ on th e part 
of the passenger, opening a mo st favora bl e opportumty for an _ar­
g ument, «lso very freq uentl y r esulting in th e co~ducto.r neglect111,g 
to r egister the fa r e. It is very sel~om that a m_1 stak e Ill change_ ,_s 
made, a di spute occasion ed or fa1_lures to regist er fare occu1 tf 
the co nclitctor gives chan ge immediately upon payme1~t of_ far e. 

Upon lt aving transfer stations, conductors sho uld b~g111 . a t the 
front part of cars <1 nd collect th rou gh to the rear, reg1~tenng all 
cash fares a s they •are coll ected, but tran sfe r o r_ other t1ck_e ts not 
representing exa ct cash fares sho uld not b e regi stered dunng the 
co ll ection. After the conductor has been through th e car and all 
cash fares have been recorded on the cash register , all_ transfers 
a nd other ti ckets sh ould then be co unted ;rnd placed .111 an en­
velope, upon which should be recorded th e 1:umber o.f ti cke~s co l­
lected, the time, place, divi sion and a ny other mformati o11 desirable, 
iucluding the signature or numb er of the co nductor. The ~o n­
d uctor should then go to the ticket register and record contmu­
ously th e numb er of transfer s and tickets placed in _th : envelope, 
whi ch should finally be deposi ted at the end of the tnp 111 a box a1 
some convenient place near the mai,1 office o r a promi nent tra ns­
fe r statio n. 

'vVe sha ll say, fo r illustration , that conducto rs should ca~ry $ 10 

of their mvn m on ey fo r m ak in g change. A t the end of th eir run :, 
th ey sh ould place on th e desk wh e~e the:y m ake_ th ei r 1-eport s 
all the money th ey have wi th them, 111clud111 g th eir own money 
a nd that which they have coll ected foi the company. T hey should 
never b e allowed to carry any collections away from th e office for 
making their reports aft er leavin g their runs, but sh ould be r e­
q ui red to make out reports and deposit cash immedi ately upon 
leavi ng their car s. T heir fir st duty after placing the m oney they 
owe to th emselves upon th e desk sho uld b e to take away the $10 
u,:cd for change. The amount left bel ongs to the company, and 
if they ha·.-c been ci reful and cor rect in registering all fares_. mak ­
ing cha!1ge a nd r ec.ding reg iste r s, it wi ll exactl y agree with th e 
amount required by th eir daily report s. If th e company has r e­
ceiving ckrks , the cash sh oul d be g ivE' n to them; if not. it sh ould 
be deposited in a 1 eceivin g safe, which sh ould, of course, be of 
such construction that when money i~ deposited in it it cannot b e 
taken out except by means of the combinati on lock. Daily r epor ts 
should not be -enclosed with cash . but should be depos ited sep;i,­
rc. tcly. For depositing cash, conductor s should be s11pplied with 
canvas hags, in which. wi th th e money, there sh ould be enclosed 
sta tements of cash on cash slip form s furni shed by the company, 
same to be signed by th e conductor. If the mo ney amounts to 
more than their reports call for, the overage properly belongs to 
th e company, the conductor having fir st been allowed to take away 
what b elonged to him. A ll th e m o ney th en sh oul d be deposited 
and a statement made on th e cash sli p that th ere is a certain 
amount m ore th an the daily report call s for. 

If all fare s have been r ecorded the difference mi ght be ac­
counted fo1 by the conducto r having n1ade change incorrectly, giv­
ing some passenger less tha n he sh ould, in which case th e inone:y 
houlcl be in th e possession of the company to return t o the pas­
eng-er ag-ai nst whom the mistake "'as made should a claim b e 

made with good oroof of such an error. If too few fares have 
been registered , th en surely the overage belong-s to th e company. 
At any r ate, after the con ductor h as t,tken out hi s own m o ney, con­
siderin g him to be h 0nest h e wi ll give to the comp;m y what is left. 

On the other hand the con ductor may give a passenger too 
much change, or may mak e an error by registerin g too many 
fa res, or passengers may register fa r es, as often happens, on ac­
count of which in eith er case the conductor should have a shortage 
oi money compa;ed with the amount requ_ired b)'. his daily report 
0 ; regi sters. In case of shortage of cash 111 mak111g reports, con­
ductors should either take from their own money enough to bal­
ance with the amount required by the r egisters, or should deposit 
the amount left after taking out their own money, making a state­
ment to the cashi er that, according to their calculations, the regis­
ters require a certa in amount of money more tl;an deposited. . 

The firs t duty of th e cashier of the company eac h morn111g 
sho uld he to take the cash from the safe, and in counting the 
money of each deposit see whether or not the amount enclosed 
agrees with th e statement, making a note of any overage or short­
age. A[ter thu s checking the cash from each conductor, he proves 
hi s own work by adding the amounts of all the statements, thus 
getting a total result, which should balance with all the cash, con­
siderin g, of course, th e items of shortage and overage._ 

While th e cash ier is counting the m oney and checkmg the cash 
statements the run clerk should be checki ng the conductors' daily 
reports of registers, carefully auditing each report. The run clerk 
sho uld beo- in by comparing the state of th e r egisters as left by the 
conducto r: o n the p revious day , with a report of their readings ;; s 
taken by th e car starter o r dispatch er , hi s statement bei ng com ­
p,,red wi th th e con ductors' reports of the readings of r egiste~s 
when taking th e c;:, rs out for service. If in spectors at tJ-ie repair 
shops find it necessary to disturb th e state of registers for the pur­
pose of repairing them, a full r eport from the repair shops should 
bt made tl• th e run clerk, stating th e r eadings of registers before 
and after repairing , also stating wh en registers out of order han.:. 
been substituted in cars by those in r epair. In this way there are 
at least three che-:ks up on the sta te of the registers fro m the time 
the cars go o ff duty until they a re tak en out again. Starting in 
thi s manner the run clerk continues to check from one conductor's 
report to a 1;o ther each register from the time of leaving the car­
house untii the car returns, being careful to note whether or not 
the readings of r egisters are the same on the conductors' r eports 
leavin g cars as on those taking them. 

The di spatcher should not allow conductors to examine his re­
ports, but h e sh o uld be instructed to make hi s r eport promptly to 
the m ain office for the run clerk. 

In comparing c ne conductor· s reports with another the run 
clerk may find an error which will explain the cause of shortage or 
overage in their accounts. If th ere is a shortage which cannot b e 
explained by the checkings o f the cashier and run clerk the con· 
ducto r 5ho uld be r equired to pay it. If the shortage is o f any con­
s iderable amount co mpared with the mon ey reported, th e charac­
ter and abi lity of the conductor should be tak en into consider­
atio n and a thorough investi gation made before deciding posi ­
ti vely th:lt h e should pay it, giving him th e benefit of all reasonable 
doubts that exist. W e believe, however, that it is good practice to 
return to conductors whatever cash is paid into the office by them 
more th an their reports call for and to r equire them to pay all 
shortages. 

A very convenient manner for collecting shortages and returning 
overages is to furni sh the cashi er with a book of blank statements 
a ttached to stubs, which are d uplicates something of checkbook 
form , requiring the cashi er to send statements each day to all con­
ductors in whose r eports th ere are errors, keeping duplicates in th e 
office. If a conductor' s m oney is short of the amount required he 
should return the statement with hi s cash the following day, en­
closing th e amo unt of the sh ortage. If h e h as deposited more 
money th an call ed for by his r egister s, he should then also return 
th e stat f' rn ent with hi s cash the followin g day, receipted, keepin g 
from th e mo ney o f thi s deposit the am ount of overage stated. 

The run book should show as nearly a complete record of each 
day 's business as possible to arrange in a condensed form. Each 
co nducto r' s na me a nd number should be entered with a record cf 
all the cars used, the number of trips made, the miles o f each tnp 
a nd the to tal mileage of a ll trips, the number of cash fares. transfer 
and complimentary tickets collected, number of passengers carried, 
amount of mon ey reported by each condu ctor an d the total amount 
r eported by all conductors, each division appearing separately, and 
finally statin g th e r esults from the operation of the entire system in 
convenient statistical form. 

The register r ecord is the companion to the run book, and in it 
the numbers of all the company's cars should be printed, grouping 
the numbers of closed and open car s separately. Opposite the car 
numbers sho uld b e ruled spaces in which to enter the reading of 
the register s of all car s before and after th ei r daily service. 0 f 
a ny one car, by taking from th e register reading at the close of the 
day what it was when entering service. the result is the number of 
fares registered during the day. This should be compared with 
the r epgrt~ 9f ?I I the conquct9n; using that car, and if the re~i~ters 
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have be,:n correctly read, the total number of fares reported by 
th em will equal this difference. 

The run book shows the number of fares registered by each in­
dividual conductor and the total of all conductors on duty each 
day. The register record shows the number of far es registered in 
each car and the total on all cars in service each day. Th e total 
fares registered as shown by the run book will agree with the total 
shown by the register record. 

The run clerk should write at the bottom of the pages of th e run 
book and register record on which the entries are made th e 
amount of the gross receipts for the day, and the cashier, after 
carefully auditing all the entries, finally brings the work to a close 
by signing his name to the amount written by the run clerk, this 
certifying to its correctness. 

•• 
Electric Tramways for Newcastle, England 

The tramway committee of the Newcastle, England, town coun­
cil held a special meeting recently, at which the reports of Dr. J . 
Hopkinson and W. M. Colam, on electric or cable traction for 
the city tramways, which are to be acquired by the corporation 
on Jan. 1, 1899, were presented. Dr. Hopkin son recommended 
the overhead trolley system, offering the opinion that the car 
sheds might be distributed in different parts of the system, pref­
erably in the outskirts of the city-furnishing one shed with a 
fitting shop for r epairs. The power station could be most con­
veniently situated near Manor's Station, the station s being utilized 
for supplying current for lighting purposes. Dr. Hopkinson ap­
pended to his report four schedules. The first is an estimate of 
the capital outlay required for the 40 mil es of single track pro­
JJOSed. This total s £358,877, and allows for 132 passenger cars 
carrying 51 persons. The second schedule gives an estimate of 
the cost of working per car-mile, which is total ed at 4.706d on the 
basis of II2,320 car-miles run per week. The third schedul e gives 
the actual cost in pounds of the various items set forth in th e sec­
ond schedul e, and on the basi s of 5,8.j.0,640 car-miles bein g run 
per annum sets forth the total working cost at £ I 14,559. Schedul e 
four shows the estimated cost of maintenance per car-mile of track. 
machinery and rolling stock, thi s being put at 0.845d for track. 
o.uod for machin ery, and 0.382d for rolling stock per car-mile-a 
total of 1.337d. 

•• 
Efficiency of a Well-Known Fender 

tt, 

The demand for the Providence fender, as manufactured by th e 
Consolidated Car Fender Company, of Providence, R. I., is still 
increasing, and this type of life guard is now th e standard on a 
large number of street rnilway systems in this country. As is well 
known, tht Providrnce fender is of the cradle pattern, and in it s 
normal condition is carried a few inches above the roadbed. It 
is so arranged that the motorman can cause it to drop to the rail s 
by a slight pressure of his foot, thus enabling him to have both 
hands free for controlling the car. The front edge of the cradle 
is yielding and serves to cushion the blow against the object 
struck. All parts are interchangeable, are simple in construction 
an d easy to repair, and all fenders for cars of the same company 
are interchangeable 

The Consolidated Car Fender Company has recently introduced 
an automatic wheel guard as an additional protection in the very 
few cases where the person struck falls in such a way as to be 
thrown from the fender. This guard is a cradle similar to the main 
fender cradle and is hung immediately in front of the forward pair 
of wheels. By a simple connection with a swinging apron it is 
made to drop whenever the apron swings to the rear, which it must 
do when it strikes the body of a person under the car. In the 
great majority of cases the person struck by the fender will be 
caught in the main cradle and securely held there , but it sometimes 
happens that a person is so near the iender when he steps upon the 
track that the cradle cannot be dropped before he falls upon it. 
If in this case the car is m oving very fast and the motorman ap­
plies his brake very vigorously, as he would be likely to do, th e 
person would be thrown off the fe nder forward to the ground 
and the ft:nder might pass over him. In addition to this it ha s 
happened in one or two instances that the car immediately after 
striking the person came to a curve and the person on the fender 
was thrown off. The automatic wheel guard is provided to save 
the lives of the very few persons struck in the above ways. 

A number of interesting r ecords, of which the following are 
examples, have been kept of the efficiency of the Providence fen ­
ders: Of 219 persons struck by cars equipped with these fenders 
in the cities of St. Louis, Newark and J ersey City, 150 were unin­
jured, thirty-nine were slightly injured, nineteen were not seriously 
injured, three were seriously injured and eight were fatally in-

j ured. The eight fata l accidents mentioned included two deliber­
ate suicides and all but 0 11 e o f th e eight were fir st caught by the 
fend er and thrown off. Wh en th ese records were made the auto­
mati c wheel gua rd had not yet been introduced. Equally cncou1 -
aging records have been made in oth er cities where th e Provi ­
clcnce fe nder is in operati on. 

Among the latest orders r eceived by th e Consolidated Car Fen ­
der Company is one for the equipment o f all the cars on the South 
Chicago City Railway and a large order from the Ottawa Car 
Company of Ottawa, O nt. , for fenders to be placed on th e cars 
of several street rail ways in Canada. The company is also still 
turnin g out fenders to equip all the elect ri c car s in operation on 
the Metropolitan Street Railway system in New York City. 

• • 
A New President for Union Traction Company of 

Philadelphia 

J ohn L owber Vv'cl sh, who has been si nce it s organization pres i­
dent of th e Union Traction Company, of Philadelphia, resigned 
thi s position on Sept. 26, and was succeeded by John B. Parsons, 
who has been the company's vice-president and general manager 
fo r the past eighteen months. Mr. Welsh is one of the most prom­
inent fi gures in Philadelphia' s financial world, h aving been con,-
11ected with the Drexels in thei r many important enterpri ses. Mr. 
Parsons is one of th e best known street railway men in the coun­
try. H e was formerly connected with the Philadelphia properties, 
but went to Chicago many years ago, r eturning to Philadelphia to 
manage thi s, th e largest street rail way property in the country, in 
January , 1897. A description of Mr. Parsons' s work in Philadel ­
phia and some idea of the r esults which he has accompli shed wiJI 
!Je found elsewh ere in thi s issue. 

New Equipment in Baltimore, Md. 

The Baltimore City Passenger Railway Company has just placed 
an order for twenty 20-ft. box cars with the American Car Com-
1,any, of St. Louis. It is expected that these cars will be among 
the fin est in Baltimore. They will have plate glass windows and 
Hale & Kilburn rattan spring seats. The cars will be mounted 
on Brill No. 21 E trucks fitt ed wi th the P ennsylvania Car \Vheel 
Company 's wheeis , and wi ll be equipped with ·westin ghouse No. 
49 m otor s. Thi s company has also r ecently purchased a new 
snow sweeper from the J . G. Brill Company. 

The Baltimore City Passenger Railway Company is cast­
welding joints on several miles of track, the work b ei ng done by 
\,Villiam Wharton, Jr. , & Company, of Philadelphia. The track 
being welded is cable con structio n, and on account of the traffic on 
thi s line cind the ·weight of th e rail an extra heavy joint is being 
U!:>ed. The avenge weight of cast welded joints is about 125 tn 
130 lbs., but the joints being cast at Baltimore weigh about 160 
lbs. The section o f track is laid with 6-in. 75-lb. rai l with yoke 
ctnters of 5 ft. , and cars are run on a h eadway of twenty seconri s. 

•• 
Large Contracts in New York 

Contrary to the statements appea ring in several paper s, it is 
officially stated that the contracts fo r the electrical construc tion 
work on the Third Avenue Railroad have not yet b een let. The 
only contracts which have been signed are th e following: The 
Johnson Company, o f J ohnstown, Pa., all the steel rai ls; Pcnn syl­
y;:;. nia Iron W orks , of Philadelphia, P:... , all castings, yokes, boxe~. 
de:.: National Conduit & Cable Company, of New York City, anrl 
John T . McRoy, of New York City, all feeder conduits. 

•• 
Test of Storage Battery at South Braintree, Mass. 

A n interestin g test was r ecently made on th e Hatch storage 
battery :it the South Braintree station of th e Quincy & Boston 
Railway. o f Quincy, Mass. The battery was made by th e Hatch 
Storage l\attery Company, of Boston. Mass., and th e installa tion 
was described in the STREET R AILWAY J OURNAL for September. 
1898. The test was m ade for th e chief en gin eer of th e electrical 
cc nstructic n division of the City of Boston. The battery consists 
of 260 ·.:ell s of 440 amp. hours capacity each, and was in stalled 
about May r, 188q. Th e battery plant is used as a balancing m e­
riium rath er than as a simpl e storage system, thus tenriin g to keep 
it constantly charged and r eady for ~ervice. 

The eng ineer who carri ed o n th e test found that th e battery is 
doing excellent se rvice, frequently carrying an overload of over 
400 per cent. 
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Imitation Leathers 

T he A merican Pegamoid Company, of New York, manufactures 
a full line of imitation leathers fo r car curtains, upholstering seats, 
etc. The process of making these materials is the application in a 
liquid form of a composition which by impregnating the fibres or 
pores of the substances treated has the effect of water-proofing, 
strengthening, sterilizing and generally protecting the material 
used. It can be applied to cloths made from cotton, wool, silk, 
flax , jute, hemp or other fibres , and to all kinds of paper. 

The "Pegamoid" imitation leathers are made from any of the 
above-mentioned cloths or paper and resemble various qualities 
and grades of different hides and skins in daily use. Not only is 
the ri ch surface appearance of the best leather imitated, but in 
many cases excelled, as effects are produced which are impossible 
on leather, while the "feel" of the imitation leather is equal to that 
of the real articl e. Imitation moroccos, pig skin and other hides 
can be made of any color and the special g rain of each produced 
to perfection. 

The special advantages of "Pegamoid" material for car curtains, 
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FIG. r.-CORRUGATED SECTION AL BASE HEATER 

upholstering, etc., are its durability and its water-proof and stain­
proof qualities. T he surface is firm, but fl exible, and it can only 
be scratched with di fficu lty, while its wearing qualities are said to 
be g reater than real leather. It stands extreme heat and cold, and 
it is claimed that the face does not become sti cky nor will it peel 
off. T he surface can be washed and scrubbed even with boiling 
water o r disinfe ctant without inj ury, and it is not easily damaged 
by grease, acids or dampness. 

The composition is k nown as "Pegamoid," and which is used 
in the process co ntrolled by this company is also furnished in the 
form of paint. It can be applied to all iron, steel, wood and stone 
work, and it is claimed that structural work treated in this way is 
unaffected by the weather or changes in temperature and all rust 

.. and rot are prevented. 

Special Catalogue 

The W estinghouse Electric & Manufacturing Company of Pitts­
burgh, Pa., has issued a special catalogue entitled "Electric Street 
Railway History." The pamphlet contain s a very full account of 
the development of the Westinghouse motors· and generators from 
the No. 3 motor, which was broug_rt out in 1890 and was a radical 
departure in street raliway motor construction, to the No. 49 
motor, which r epresents one of the newest desi gns and which em­
bodies the salient features of the best motors made by the West­
inghouse Company. 

The book shows that this company has 18,712 railway motors in 
operation at the present time exceeding 600,000 h. p., which gives 
some idea of the work that has been done in this branch of the 

electrical field. The pamphlet also illustrates and describes the 
usual type of generator built by this company for railway power 
stations. 

•• 
Heating and Ventilating Apparatus 

The difficulty of heating repair shops, car barns and other large 
rooms of like nature has led the B. F. Sturtevant Company, of 
Boston, Mass., to introduce a system of heating which is espe­
cially adapted to places of this kind. In this system exhaust steam 
can be employed and the apparatus is centralized and under one 
man 's control. There is no steam piping scattered around the 
building, consequently there is no freezing or damage from leaky 
joints, valves or air-cocks. 

Fig. I shows the Sturtevant patent corrugated sectional base 
heater. The foundation is constructed of angle iron, flanged and 
bolted. Upon this and the expansion balls rests a series of sec­
tional bases. Each contains an inlet and outlet chamber with a 
separating diaphragm. The steam is admitted and the water 
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FIG. 2.--HEATING AND VENTILATING APPARATUS 
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FIG. 3.-VENTILATING APPARATUS WITH ELECTRIC FAN 

removed from the same end of each section. The sides of the sec­
tions are corrugated. A circular flanged head forms the end of 
each regular section and the sides of the heads are planed; .a blank 
fla nge is placed at one end, an inl et and a drip header at the. other 
and special rubber composition gaskets between all surfaces. 
T hrough bolts draw all joints perfectly tight. The inlet and drip 
areas are very large and direct, giving opportunity for the use of 
exhaust steam without imposing back pressure on the engine. 

The B. F. Sturtevant Company also has a system of ventilating' 
apparatus in combination with heating. Fig. 2 shows this heating 
and ventilating apparatus with three-quarter housing fan. The 
fan may be made to discharge in any direction and may be 
equipped with direct connected engine as shown in the illustration, 
or can be driven from a pulley. It can also be made to circulate 
either cold or hot air as desired. In the apparatus shown in Fig. 2 

the bottom horizontal discharge permits the air to be delivered 
into a duct beneath the floor. The heater in connection with the 
ventilating apparatus is a "draw-through" device, usually consist­
ing of a double p-roup of corrugated sections plact'd end to end. 
The faus can be furnished in sizE.s ranging from 4 to 15 ft. and the 
size of the heater, of course, depends on the requirements. Fig. ~ 
shows the bcati11s c1.nd ventilating apparatus with electric . fan. 
This is designed for use where steam pressure is to~, low to permit 
of introducing an engine for operating the fan. This fan can be 
operated by an independent motor or by takiµg current from an 
available circuit and can be arranged to blow through or draw. 
through the heater as desired. In Fig. 3 a multipole motor is 
shown supported on a substantial bed and having its shaft ex-, 
tended to carry the wheel. 
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Rail Bonds and Terminal Connectors 

The rail bond and terminal connectors shown in the accompany­
ing illustrations have been placed on the market to fill the demand 
for a bond that can be quickly applied and which can be placed 
in position by unskilled labor. These devices are fitted with steel 
expanding pins which are fa st in the heads of the bonds and pro­
ject about 3-16 in. The pins are designed to be driven into holes 

quite low. A swing bolster , IO ins. wide, is placed between the 
side fra mes, th e bolster bein g made of steel channels with top and 
bottom cover plates. It rests on elliptic springs at eith er end, the 

FIG. 2.-BOND WITH HINGED SECTIONS FIG. 3.- CONNECTION FOR LONG 
BOND 

FIG. 4.-COPPER TERMI NAL 
CONNECTOR 

in the ends of the rails and a r e so fo rmed that drivin g them in 
flush swedges the copper into perfect contact in the holes and 
turns a fl ange of copper from the heads out on the other side of 
the rails, making a strong locked connection. All thi s is done on 
the same side from which the holes are drilled, and it is claimed 
that the bonds and connectors can be placed m position ~n one-

FIG. r. - NEW RAIL BOND 

eighth the time that it takes with other devices. T here are no 
special clamps or other parts to be handled, as the bond is in one 
piece, and thus the chance of losing parts is entirely done away 
with. The pins can be driven into place with a hammer by any 
ordinary workman. These devices are manufactured by J am es 
McLaughlin & Company, of Chicago, III. 

Fig. 1 shows the type of the McLaughlin bond which is designed 
for general use. As will be seen , the copper heads hold one end 
of the interlapping copper plates and the steel expanding pins, 
this connection m ak es a rubber contact on all the plates, and 
a llows them to m ove freely with the rails. When the fishplates 
are screwed into place the sheet copper plates of the bond are 
pressed together as one solid piece by a spring shown on the top 
of the bond and which rests against the inner side of the fishplat e. 
Fig. 2 shows a bond in which the sections are hinged together, 
which allows it to be used for rails having holes either 3 ms. or 
4 ins. apart. This construction also allows the bond to move 
more freely with the rails. Fig. 3 shows a copper terminal which 
is designed to be used for joining the ends of long bonds to the 
rails. By the use of this appliance a company can use its old 
trolley wires for the bonds. Driving the steel pin shown in thi s 
illustration swedges the copper into contact in the holes, as in 
the case of the bond shown in Fig . 1, and in addition securely 
locks the wire composing the bond in the slots shown on the con­
nector. Fig. 4 also shows a copper terminal connector of differ­
ent pattern. 

"' New Truck on the Chicago Lake Street Elevated 

There has been running for some m onths on the Lake Street 
Elevated in Chicago a new truck which is a radical departure from 
existing designs in many r espects. The idea h as been not to pro­
duce a stronger truck than those now running, but one that will be 
strong enough to carry the weight of the heavy motors of the 
elevated service and which will at the same time be easy ridin g, of 
simple construction, and with plenty of room to get at the various 
parts. Its simplicity is illustrated by the fact that there are but 
three pieces and four spring s in the si de. The truck is shown in 
the accompanying illustrations, :ind in construction is briefly a s 
follows: 

The side frames are of steel, the columns, p edestal jaws and 
upper spring seats being cast solid with the frames. The side 
fram es r esemble the shape of a diamond, the upper m ember bein g 
an I section and the lower m ember a .L' section, while a flat s teel 
b;;.:- is used for the tie. The crossbar~ a t the ends of the fram e 
are 4 ins. x 4 ins. Ts bent downward near the middle so as to 
clear the draft rigging, which, on the Lake Street Elevated cars, is 

sr;rings being carried on a spring plank made of a IO-in. steel 
channel. The links a r e 24-in. long. Coil springs are placed one 
on eith er side of the ped estal in addition to the elliptic springs 
under the bolster, a very flexible spring arrangement being thus 
secured. 

T he brake ri gging, etc., under th e truck is so arranged as to 
gi,e a la rge space for the motor s, two of which a re used, of the 

CROSS SECTION AND END ELEVATION OF TR UCK 
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HALF PLAN AN D SIDE ELEVATION OF TRUCK 

G. E. 55 type, each of 155 h.p. The motor casing clears the t ies 
by 3 ins. The wheels of the truck are 33 ins. in diameter, and the 
wheel base is 72 ins. T h e brake shoes are suspended by links, a re 
ht,n g on the outside, and the brake rigging on one side is inde­
pendent of that on the other. No b rake beams are used. T he 
brakes are outside h ung in order to 1,rotect the gears and bear ings 
of the m otor s from th e fin e dust from the brake shoes, which was 
fo und to occasion considerab le injury. T he truck was designed by 
F rank Hedley, general superintendent of the Lake Street E levated, 
and is manufact ured by Fitzhugh & Company, of Chicago. 

It is stated that the New Orleans City & Lake R ailroad Com­
pany, the Crescent City R ailway Company, and the New Orleans 
Traction Com pany will be m er ged into one corporation under the 
titl e o f the New O rleans City & L ake R ailroad Company. This it 
is believed will enable a co nsider abl e r eduction in operating ex­
penses to be m ade. The bonds and stock of the m erged com­
panies will be exchanged fo r new securiti es to be issued by thl! 
new company. 
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Instruments for Street Railway Switchboards 

Among the · many detail s which are essential to the successful 
operation of a m odern street railway installation, no ne is of greater 
importance than the proper equipment of the switchboard, which 

/ has been aptly called the " nerve cente r of the whole system." If 
the switchboard is poorly constructed or badly equipped endless 
trouble ensues, no matt er how well th e balance of the system is de­
sign ed ancl installed. Again, of all the switchboard apparatu s the 
most important is the indicating instrument which silently per­
fo rms its function of showing at every m oment the exact condition 
of gen erators and line. Indicating as it does the exact per­
for mance of each generator or translating device, it is of prime 
importance that its selection should be governed by judgment and 
di sc retion. It must be accurate and it must be durable, fulfilling 

i,__ 7M "---➔ I ,3,? 

]1mq,nsion"JOt"va.riq,s Y<i1h die.meter ofb" from z"to3• 

:n 1mens1on 'b'' v,rne:s rr,\n copac1ty of ammeter. 

STANDARD AMMETER 

.s'' 
8 

all the many requirem ents of practical use with scientific preci sion. 
The whole subj ect is one of very considerable scientific as well as 
practical interest , and treated in its entirety would require both tim e 
ancl space, but since it readily lends itself to subdivision the present 
article will consider merely the que st ion of instruments adapted for 
use on feeder circuit s. The eng ravings h erewith illustrate the ex­
ternal appea rance and, diag ram m atically, the dimen sions of the 
ir.~truments manufactured for thi s class of service by the Keystone 
Electrical In strument Company, of Philadelphia, and designated by 
that company its type " R" instruments. 

EX TERIOR VIEW OF VOLTMETER 

As ma.v he nokcl, the instrum ent.~ are o f the round pattern, the 
body of the case lx·ing finished in black japan while the front is 
nickel plated. If it is deem ed desirable to have all the apparatus 
o n the switchboard present a un ifo rm color or style of finish, cases 
finished in full copper or full nickel can be r eadily substituted. 

O ne of th e fir st distinctive points is that th e ammeters are of the 
se ri es type; that is, the entire current which is to be measured 
passes t hrough the instrument. They are not galvanometers 
measuring the drop in a r esistance arbitrarily set in the line, but 
ammeters in the true sense of the word, and measure the total cur­
rent passing through th em and fl owing nut into the line. The gal-

vanometer and shunt method may have its uses, and in some places 
local conditions render its employment advisable, but the Keystone 
Company claims that it has no place on the feeder panel of a rail­
way switchboard. From either the scientific or practical point of 
view the series ammeter commends itself for such service, partic­
ularly in vi ew of the modern methods of ccnstruction which place 
the positive busbar at the top of the board, which busbar is con­
nected with the circuit breaker, ammeter and switch with the 
feed wire so that the ammeter fits in naturally as a connecting link. 
Connection to the ammeter is made by clamping the connection 
from the busbar between the two nuts with which each terminal is 
provided. 

The principle of the instrument is purely electromagnetic, and 
no ~lement is introduced which is subject to change or deteriora­
tion. The current to be m easured passes in through one of the 
terminal studs, which consist of turned and threaded copper, to the 
actuating solenoid; this solenoid consists of one or more turns of 
pure copper, the number of turns being determined by the max­
imum current to be measured, not less than 500 amp. turns being 
employed; from the solenoid the current passes out into the line 
through the second terminal stud. 

Within the actctating solenoid is e;uspended a carefully treated 
\.ane of magnetic m etal which is attached to an axis of steel. This 
axis is threaded so that the vane can be secured to it by means of 
clamping nuts, and the ends are ground to a point and highly pol­
ished. The axis is suspended in bearings of polished sapphire jew­
els, so that frictional errors are entirely avoided. To this same 
axis is attached an aluminum pointer which traverses the scale and 
a counterpoise capable of adjustment in two directions, so that the 
instrument may be equalized and adjusted for its proper range. 
The dead-beat action is obtained by means of an aluminum vane 
moving in an air chamber, this m ethod, it is claimed, producing the 
best possible result without introducing any possible error. 

The magnetic vane within the solenoid is mounted with its axis 
eccentric to the axis of the solenoid, so that the action of the 
sdenoid i:; to draw the vane from a position of lesser to a position 
of greater flux. The movement of the vane is proportional to the 
square of the current flow of the solenoid, and forms an absolute 
and accurate measure of the current flowing through the instru­
ment, and consequentiy of the current in the circuit. 

The composition of the vane and its treatment pri or to calibra­
tion is such that errors of hysteresis or lag are entirely absent, frac­
tional errors are avoided by the use of selected jewels and the 
proper polish of the pivot points on the axis, errors due to changes 
of temperature are obviated since the actuating solenoid is 
in series with the line, and heating in the instrument is avoided 
by providing a generous area of copper per ampere. Errors due 
to external fields are avoided by the use of a strong field in the 
actuating solenoid, this field being of sufficient strength to prac­
tically saturate the moving vane from the first reading point on the 
scale, and also by constructing the case of soft gray iron, which in 
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itself is a magnetic shield. The energy consumed in operating the 
instrument is infinitesimal, being equal to the energy loss in about 
I ft. of busbar. 

Since neither springs nor permanent magnets are employed. 
there is nothing which can deteriorate, and the whole system is so 
solidly constructed that, notwithstanding the lightness of the mov­
ing parts, it is difficult to injure it by even unusually rough han­
dling. An accidental 'overload, even though it be several times the 
rated capacity of the instrument, cannot harm it, and the only ob­
servable effect would be to heat the solenoid and terminals. A 
very striking advantage of this type of instrument is the fact that 
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the sam e system m ay be calibrated for use on th e a lternating cur ­
rl:'nt and, when so constructed, will be as accurate and r eliable as 
when calil>rated fo r direct current. 

The actua l calibration of the in strum ent in the fac tory labo ratorv 
is effected by direc t compari son with standards of current , t he act­
ual standa rd empl oyed for comparison bein g a dyn am om eter , kept 
in absolut~ check by th e well -k11 o w11 m ethods of m easurem ent and 
n,111pari son empl oyed in physica l laboratories. In the Keystone 
lal>oratory the calorimetric, drop-shunt , bridge and [lalvano m eter 
ur voltam eter m ethod is employed, dependin g o n th e character of 
thl- work fo r which th e dynam o m eter is to be employed and the 
range of c11rrent to be m easured. Each numl>er ed point on the 
ammeter scale is fo und by ac tual compari son with the dyu am om ­
eter which is conn ected in seri es with the ammeter in a circuit sup­
plied by storage batteri es o r th e seco ndary of transformers, de­
pending on whether the in strum ent is being ca librated fo r direct or 
alternating current. 

The scale poin ts hav ing l> een established, the actual di visions are 
put in by hand and the calil>ration etir\'e of th e instrument laid out . 
If thi s calibratio n cnrve shows any vari ati ons from it s proper form, 
the points sh owin g above or below the norm al curve lin e are rede­
termin ed before proceedi ng fnrther. T he m ain and intermediate 
divisions havi ng been draw n in on th e sca le, the instrument is 
again set up and th e seal drawn into place, then every marked 
point on the scale is checked by co mpari son with th e dynamometer 
and, if no er rors arc found, the instrument is r eady fo r shipment; 
if errors are fo und a new scale is made to replace th e one in erro r . 
The accuracy o f Pach instrum ent is certifi ed and a certificate sent 
with it , whil e th e ac tual calibration record is preserved and fil ed for 
refer ence. 

ii:g . ca::,111g, etc. This machin e is mad e in two size.s, to pla ne four 
~ides 10 in. and rs in. wide and 6 in . thi ck. /'he framin g i;, 
m as.sive, s tron gly braced in side to resist all strain s ~1nd vibrations; 
has lt rnvy g irts so placed as to com e under the working part s of 
th e machine, where th ere is the greatest resistanc~. All surfaces 
arc accurately planed and securely jointed. 

The cylinders a re three in number, made from solid steel forg­
ir. gs of fin e quality, and have fo ur faces slotted to receive two or 
four k ni ves, and chip-breaki n g li ps for working cross-grained 
lumber. T he fir st or main upper cylinder is mounted in a heavy 
yoked frame, has journ als of r½ ins. dia. and run5 in self-oiling 
bea rin gs 10½ ins. long. It has double flanged pull eys close to 
bearings on each end fitted o n taper bearings, secured with 
wrought nuts. T he lower cylind er is also mounted in a h eavy 
yoked fram e with 2½ in. journals running in ro½ in. self-oilin g 
bearings, and is vertically adjustable at each end. It is driven by 
fla nge pulleys. The second upp er cy linder -is placed at the fe ed in g 
out end of th e machin e and is intended for a light or skimming 
cut and constructed to revolve at a much hi gher rate of speed th an 
the o th er cy lind ers. 

The m atchin g worb are heavy. The arbors arc of steel, 1¼ in. 
in diameter , where th e cutter heads are applied and revolve in long 
self-lubrica tin g bearings , both uf which are adj ustable ve rtically 
and hori zontally a nd are rigidly locked in any desired position by 
a lever convenient ly located outside the frame. The feed wurks 
consist of six large feed roll s, 8 ins. in diamet er, driven by a train 
of powerful geari ng, each gear on the shaft extending through 
the machine and running through th e babbited bearings. The 
pressure bar before the fir st upper cylinder is adjustable to and 
from the cut, and has a chilled toe, reducing the wear to .1 mini -

NEW TRIPLE CYLINDER FLOORING MACH INE 

From start to fini sh every process is carefully inspected and 
every detail watched, so that this, in conn ecti on with a complete 
mechanical and electri cal equipment, obviates all possibl e danger 
of errors in either m echanical constructio n or in actual calibration, 
and the consum er r eceives an instrument which he can depend 
upon to silently per form its functions under all conditions and 
with un swerving accuracy. 

- --+-+----
Smoke-Preventing Device 

A description of th e Arbuckle Sugar R efin ery in Brooklyn was 
r ecently publi sh ed in one of the New Yor k City paper s. O ne of 
the m ost interesting features of thi s plant is a tall chimn ey, but , 
contrary to expectation, sm oke is never seen issuing fro m its top. 
For thi s reason it would seem to th e observer that the factory 
was no t in opera ti on , but, as a m atter of fac"t, fo rty-six furnace 
f.r es a re continually burning and soft coal is used exclusively. The 
absence of smoke is accounted for by the fact that the fir e boxes 
are all equipped with the Ameri ca n stoker , whi ch feeds th e coal 
from all th e products of combustion. This stoker is manufactured 
by th e A m erican Stoker Company, of New York. 

--♦----
New Triple Cylinder Flooring Machine 

A !l oori n g machin e, m anufactured by J. A. Fay & Company, o f 
Cin cinnati, Ohio, has r ecentl y been broug ht out and contains 
111 any uew and important improvem ents. It is designed for the 
u.,e of all who a re en gaged in manufacturing flo oring, ceiling, sid -

11111111. T h e bar after the cut is adjustable for difference in thick­
ness of material worked. 

This machine is equipped with a new and improved bolt tight­
ening apparatus for both cylinder and side head bolts, quickly 
adj ustable whi le the machin e is working. The machine will be 
sold under the trade name of the "Lightning" flooring machine. 

•• 
Handling Meat in Buenos Ayres 

A n o rder, rece ntly placed in Philadelphi a from Buenos Ayres 
for m eat boxes, trail car s and motor meat cars, amounting to up­
ward of 350 in all , shows that in th e m odes of handling and dis­
tributing m eat a number of the cities of South America a re con ­
siderably in advance of many cities and town s in the United 
States. The slaughter of cattl e in Buenos Ayres is entirely in the 
hands of the Government , which owns and carries o n th e abat ­
to irs. No slaughterin g is permitted outside of the establish ed 
slaug hter ho uses. This at once puts the character of the an imals 
used for food within the control of the autho riti es. Imm ature or 
di seased animals cann ot therefore be used for food. The abat­
toi r s a re located 14 miles fro m the city, and th ey not o nl y provide 
a ll th e -meat used at home, but th at which i:, exported in cold 
storage. 

Th e m eans for distribution of the dressed m eat to markets and 
butcher shops is exceedingly interesting. A n electric railway of 
th e city has a contract for th e transportation of meat, and has 
special car s constructed so tha t it can distribute it to all the 
markets, butcher shops and cold sto rage houses, where it is de­
liver ed for shipm ent to steamers. The system is not altogether 
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new, and was in operation on a smaller scale and with more lim­
ited facilities on the old horse-car lines. As long ago as 1885 the 
]. G. Brill Company, of Philadelphia, built special meat cars for 
the street railway companies of Buenos Ayres, Santiago, Monte­
video and other South American cities. 

The old style cars were handled by horses, and were of necessity 
small and carried light loads. The meat was carried to the car 
and hung up inside and then hauled to the city. At each point 
where meat was r equired the car was stopped and the desired 
number of quarters taken down by hand and carried into the 
market. The car then continued its journey. This method of 
handling was slow and very laborious, and involved a certain 
amount of unnecessary exposure. 

With the introduction of electric traction in the place of animal 
power the system is being greatly improved and the facilities for 
handling increased, whi le the exposure of the meat in transit is 
greatly reduced. By the new order of things the sides of meat 
are placed in meat boxes, which are set upon a flat-car, and are 
thus taken to the markets without exposure. Upon arrival a 
powerful crane at the curb lifts each box from the car and deposits 
it upon a large three-wheeled hand-car, upon which it is taken 
directly into the ice box. The flat-car then goes on to other 
points of distribution. 

The accompanying illustration shows a meat box motor car. 
The boxes are 5 ft. 11 ins. square outside and 7 ft. 3 ins. high. 
They have double sides and are lined with zinc. There are slat 
ycntilators in the two sides and in the doors. The latter lift up­
,vard into a horizontal position when open. To economize space 
in front that part of the side which is below the door lifts out, in­
stead of being made to swing. Inside the boxes are fitted with 
pipe racks in the center, along the sides, and stationary racks in 
the roof, all of which are provided with sliding hooks for meat. 

In some cases the boxes are carried on flat trail-cars. In this 
case each corner of the box is furnished with a heavy iron strap 
terminating at the top in a strong eye. These eyes are for the 
hooks of the lifting cranes, and the boxes are in this way as easily 
handled as a barrel or bag. The boxes have a capacity for 6ooo 
lbs. of meat, and the total weight of each box loaded is 7750 lbs. 
When taken from the flat-cars they are set upon small, but very 

MEAT CAR-BUENOS AYRES 

strongly built, three-wheel hand-cars. The platforms of these 
hand-cars are 5 ft. 11 ins. square. 

Carbon Brushes and Their Manufacture 

Prof. Elihu Thomson once said " the carbon brush is the most 
important invention ever made in the electric railway field." He 
spoke undoubtedly with a full realization of what the statemerit 
meant, for none but the actual workers in the field in the early 
days of electric railroading can understand the utter discourage­
ment that came with the use of wi re brushes, particularly for mo­
tors, but also to a large extent for railway , generators. Often a 
commutator would be completely rutted. and a wire brush "chewed 
up" in a half day's run of a car, and the operator was fort11nate if 
a burned out armature was not also the result. Electric motors in 
railway work were at one time actua lly on the edge of failure 
through this one imperfe~t featu re. The carbon brush entirely 
changed the complexion of affairs. Sparking was almost com­
pletely done away with, both at generator and motor commutators 
and the " end on" plan of placing the brushes has made it possible 
to run the motors either way without difficulty. 

The manufacture of carbon brushes has become an important 
industry. With 75,000 to 100,000 street railway motors in service 
and with many thousand lighting and railway generators, the total 
output must be enormous. No one who does not look over such a 
catalogue, for exarr,ple, as that of the Partridge Carbon Company, 
of Sandusky, Ohio, devoted entirely to motor brushes can 
realize to what an extent specialization in street railroad­
ing has been carried out. Here are listed brushes in differ­
ent sizes for many hundred types of generators and motors and 
doubtless adapted in composition also to the special requirements 
of the service. We find carbon brushes for moderate speed gener­
ators an<l motors of 125 volts, 250 volts and 500 volts; for slow 
speed generators and motors of the same voltage; for many dif­
ferent types of lighting and railway generators based on number 
of poles; for fan motors, etc. There are fifty-six separate quota­
tions for different sizes of brushes for the motors, and generators 
manufactured by the General Electric Company, forty-seven for 
\Vestinghouse machines, six for the Walker motors, fifty-one for 
the W estern Electric standard dynamos, twenty-eight for the 
Eddy dynamos, forty-four for the K eystone Electric Company's 
motors and dynamos, ten for the J enney motors , sixteen for the 
Steel motors, ninety-four for miscellaneous stationary motors and 
no less than 263 additional special sizes and quotations. A single 
table g ives a price list on the Partridge pure plumbago generator 
brush for 3045 different sizes. 

All things being equal, a company which carries on a busine% 
of this immense detail and high specialization must be presumed 
t0 have made the most careful possible study of the special re­
quirements of its customers and should be in a position to satisfy 
each, and to turn out a product of the highest quality and at a low 
price. The Partridge Carbon Company has a splendid reputation 
for its brushes and the products of its large factory in Sandusky, 
Ohio, command a wide market. 

••• 
A Modern Repair Shop 

Street railway companies that do not own extensive repair de­
partments of their own must of necessity have much of their elec-

SHOP FOR REPAIRING MOTORS AND DYNAMOS 

trical repairs made by concerns that make a specialty of this clas5 
of work. In fact it is often better and cheaper for a street railway 
company to have its electrical repairs cared for by a company 
that has all the facilities for turning out accurate and quick work 
than to attempt these itself. 

The Chicago Armature Company of . Chicago, Ill., while it at­
tends to all classes ,of dynamos and motors repairs is paying par­
ticular attention to the repair of street railway apparatus. The busi­
ness was established in 1893 as The McLain Armature Company 
and was reorganized as the Chicago Armature Company in 1895 
with U. L. Swingley, secretary and treasurer and E. B. Bronson. 
manager. Beginning in a small way, the firm's reputation for 
promptness and fair dealing has constantly increased its list of cus­
tomers until they are numbered from nearly every State in the 
union. 

The company within the past few weeks, during which time its 
shops have been running night and day, has shipped repaired dyna­
mos, motors and commutators to Seattle, Portland, Salt Lake, 
Denver, as far south as Alabama and east to New England. The 
accompanying illustration shows the interior of the company's 
works. 



NOVEMBER, 1898.] STREET RAILWAY JOURNAL. 749 

Rapid Increase in the Use of Cast Welded Joints 

"The number of cast welded joints in use hey, increased in four 
years from 744 to more than 200,000." 

This quotation from a recently issued brochure of the Falk Man­
ufacturing Company points to a success which perhaps many 
street railway managers do not realize. The cast welded joint is 
not to-day an experiment, but is firmly established in the practice 
of many American and not a few foreign railways. From the day 
of the Atlanta Convention in 1894 and the first experiment with 
the joints of Captain McCulloch's road in St. Louis to the present 
time, this joint has steadily gained favor with managers, and if we 
are to accept the testimony of such experienced railway men as 
Robert McCulloch, general manager of the Chicago Syndicate 
roads in St. Louis, M. K. Bowen, president of the Chicago City 
Railway Company, and others equally prominent, the joint has 
proved entirely satisfactory in practice. 

In working up this large business, the Falk Company has been 
obliged to deal with many different rail sections and to undertake 
some exceedingly knotty problems. About two-thirds of its busi­
ness has been the curing of old and apparently worn out track, a 
third being in new track construction. So large a proportion of 
street railway managers are troubled and perplexed to-day to know 
how to raise the money for much needed track improvements that 
any device of this kind which will tend to prolong the life of the 
old track even for a few years' time is of the greatest possible im­
portance, and there seems to be no question that the Falk process 
accomplishes the raising of depressed rail ends. The smallest 
rail so far welded is but three inches high, and is used at Oakland, 
Cal. The largest rail is the 9-inch girder welded in Brooklyn and 
other cities. The greater part of the 9-inch and 7-inch rail welded 
has been on new track, and it is the opinion of many well known 
railway managers that a 7-inch rail with welded joints and proper 
tic construction makes as good a track as can be obtained. The 
most peculiar rail so far welded is an 8-inch slot or Z bar, which is 
used as a running rail on the Market Street Railway, of San Fran­
cisco. This was successfully welded in 1896. 

· The question is often asked, ''Is the Falk cast weld joint really 
a weld?" What the scientific answer to this question may be is 
unimportant in view of the fact that the union between the joint 
~eta! a_nd the rail is certainly so intimate as to make it many tim es 
1mp?s~1bl~ to separate the two, while the electrical conductivity of 
the Jomt 1s often greater than the rail itself. It is one of the most 
~IT:porta~t features of the cast weld joint, that the binding of the 
Jomts with copper appears to be unnecessary, for when the electri­
cal conductivity of a section containing the joint is equal to that 
of a _section of equal length of the rail itself, the best practical re­
sult 1s obtained. 

The Falk joint must be made with great care in order to have 
its great~st value. The question of properly cleanino- the rail ends 
has led to ~he inventi~:m of a sandblast machine by ;hich they are 
made particularly bnght and clean. This sandblast is operated 
by an electric motor driving an air compressor which at a pressure 
o! about fi_fteen a~mospheres throws a stream of sharp sand at a 
high_ velocity agamst the sides and bottom of the rail, thereby re­
movmg all scale and rust. 
. T~e Falk Com~any uses only the best grades of pig iron, be­

hevmg that scrap non, as a rule, is not satisfactory. 
The problem of repairing badly bonded joints in old rail has led 

t<? th~ devising of various forms of clamps, by which the amount of 
nse m the end of the rail may be regulated. A flexible shaft 
grinder and an electrical grinding car are also used. 

~n additio~ to its rail joint business, the Falk Company makes 
bmlt_ up special work from any type of girder or T rails, making a 
specialty of barn curves and other complicated layouts, and also 
th:ough recent arrangements undertakes the building of electric 
railways, power stations, car houses, overhead construction equip­
ment, etc. 

R~ceivership for the John Stephenson Company, Ltd. 

Upon application of a majority of the directors and stockholders 
of the John Stephenson ~ompany, Limited, Albert A. Wilcox, of 
Paterso~, N. J., and Loms Stern, of New York City, were on Oct. 
2.5 appomted temporary receivers for the company by Judge 
Cohen, of the Supreme Court. There were no judgment creditors 
0r attachments on the property, and the action w.as purely a vol­
~mtary one on the part of the direct0rs for the purpose of protect­
mg the stockholders' interests. The application for the receiver­
ship was signed by Charles H. Davis, the company's president; L. 
M. Deiai:nater? its secretary and treasurer, and A. L. Phillips and 
B. P_. Flmt, _direc!ors. The petition sets forth that there are now 
due m unpaid claims for material and supplies $125,000, and addi-

tional obligations coming within the next four months cannot be 
met. The assets are stated to be $1,175,776, of which the principal 
items are as follows: Cash in banks, $19,670; cars delivered and 
finished, $30,738; cars in progress, $148,385; real estate at Larch­
mont, $49,521; real estate in New York City, $293,000; site of new 
plant at Bayway, N. J., $80,000; n ew plant, machinery and tool !>, 
etc., $372,779; m erchandise, $152,343. The total liabilities amount 
to $788,782, as follows: Mortgages, $250,000; notes maturing 
March r3 next and before, $260,000; accounts payable, $45,867 ; 
time bills payable, $71,207; goods ordered but not delivered, $17,-
547; accounts payable, new works at Bayway, $144,161. The com­
pany's capital stock is $150,000, of which the directors making ap­
plication for the receivership represent $132,000. The principal 
stockholders of the company are under stood to be H. C. Valen­
tine, representing $80,000; C. H. D avis, $23,000; J. A. Tackaberry, 
$14,000; L. M. D elamater, $13,400; N. C. Rogers, $3,200, and D. S. 
Egglest0n, $2,800. 

The receivers have been authorized to continue the business and 
it is understood that orders will be received and executed' and 
e_fforts made to secure business as usual. The company's reputa­
tion for excellent workmanship an<l honorable dealing is unex­
celled, and it is to be hoped that the present troubles will be but 
temporary. 

Important Patent Decision 

The United States Circuit Court of the Eastern District of N ew 
York has recently decided the cases of Thomas F. Morrin vs. 
Thomas J. Lawlor and Thomas F. Morrin and the Clonbrock 
Steam Boiler Compa~y vs. the Edison Electric Illuminating Com­
pany, , of ~r<?oklyn, m favor of the complainants, giving as the 
Co~rt s op1mo? that. the defendants have infringed patent 309,727 
which deals with the general construction of the Climax boiler 
the first and second claim of patent 463,307 as to the tubes and 
patent 46~,3?8 cove_ring improvements in sectional casings. ' 

The pnnc1pal claims which were in dispute and which are upheld 
by this decision are: 

I. 1:he radial t~bes are to be heated by an annular grate sur­
roundmg an upnght generating cylinder. 2. The tubes are ar­
ran_ged so that the upper branches of one tier overlap and enter the 
cylinder above the lower branches of the next tier above. 3. The 
tubes are set obliquely to the axis of the generator cylinder. 4. 
The tubes extend to an equal extent in the generator cylinder. 
5- The tubes are of the ogee form. 

Personals 

MR. J. W. MAUCH, of Chicago, has been chosen treasurer of 
the Chicago & Milwaukee Electric Railway. 

_ MR. E. W. DA VIS has been appointed general manager of the 
Versailles Traction Company, of McKeesport , Pa. 

DR. SCHUYLER S. WHEELER, president of the Crocker­
\Vheele: Electric Company, of Ampere, N. J. , was married on Oct. 
II to Miss Amy Sutton. 

~R. MARK CUMMINS, general manager of the Janesville 
(.Wis.) Street Railway Company, has resigned that position to 
accept a position at South Bend, Ind. 

MR. G. HENRY WHITCOMB, of Worcester, Mass., h as been 
elected president ~f the Worcester & Marlborough Street Railway 
Company, succeedmg Mr. J. Russell Marble. 

. MR. FERD GREEN has been promoted to the office of super­
mtendent of the Janesville (Wis.) Street Railway Company to 
take the place of Mr. Mark Cummins, resigned. ' 

MR. F. 0. RUSLING, formerly general manager of the Chi­
cago & Milwaukee Railway Company, is engaged in the construc­
tion of an electric lighting plant in La Paz, Mexico. 

MR. J. G. WHI~E sailed for Southampton on the "Paris ," Oct. 
26, to perfect certam arrangements recently made with the Tram­
way Syndicate of London and will return in about six weeks. 

MR. A. L. GILLETTE has been appointed electrician of the 
Marinette (Wis.) Light & Power Company. Mr. Gillette was for­
merly electrician of th e Terre Haute Electric Railway Company. 

CHAS. -!"-· CHAPMAN, of Chicago, consulting enginet>r, has 
re11:o':ed his office from 102? Monadn_ock Block, to 1541 Marquette 
Bmldmg. Mr. Chapman 1s busy with a number of desi gns for 
large power plants. 

MR. ALBERT H. JOHNSON, of the Nassau Electric Railroad 
Company, of Brooklyn, sailed for Europe on the steamer "Cam-
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pania" Oct. 15. He will not r eturn until the latter part of D ecem ­
ber. 

MR. W. G. PRICE, until recently m echani cal engineer of the 
Chicago City Railway, has accepted the position of superintendent 
of the shops of the Peckham Truck Company, at Kingston, N . Y. 

MR. W. F. D. CRANE, of New York City, fo rmerly of the H. 
W. Johns Company, has for the past two month s been in Porto 
Rico in tht inter e3ts of New York capitalists wh o are seeking con­
cessions in the island. 

MR. L. H. MOUNTNEY has been appointed superintendent of 
the P ort sm outh (Va.) S treet Ra ilway. Mr. Mountney comes from 
Wi ssahickon, Pa., where h e was general manager of the Wissa­
hi ckon Electric Passenger Railway. 

HO N. JOHN H. MOFFITT, of Syracuse, N. Y., who for the 
past eigh t years has been connected with the street r ailways of 
that city, resigned from the position of general manager, hi 5 
resignation taking effect Oct. 1, 1898. 

MR. C. 0. S I MPSON, fo rmerly assistant auditor and pay­
master of the Metropolitan Street Railway Company, of Kansas 
City, has been appointed auditor of the Augusta (Ga.) Railway & 
E lectric Company, and wi ll fill the position held by Mr. C. B. 
Reavis, recently deceased. 

MR. GEORGE H E NRY DAVIS, of the firm of Ford, Bacon 
& Davi s, of New York city, was married on Sept. 29 to Miss 
Catherine McGrath, o f New Orleans. Mr. Davis has been man­
ager of the New Orleans & Carrollton Railway for some time and 
has made a large circle of acquaintances while in New Orleans. 
His many friends extend to him their best wishes. 

MR. B. M. BARR, who has been for several years connected 
with the vValker Company as its agent in Ohio, has recently sev­
ered his connection with that company in order to accept the posi ­
tion of manager of the New York agency of the Stirling Boiler 
Company, of Chi cago. In addition to hi s work in New York and 
vicinity, Mr. Barr will handle the entire export work of the com­
pany. 

MR. WILLIAM E. COOKE has been engaged by the Tram­
way Syndicate of London to supervise the construction of the 
tramways of Penh , W es tern A ustralia. T hi s arrangement was 
made in the course of Mr. Cooke's r ecent trip to Europ e. Mr. 
Cooke sailed for Southampton on Oct. 26. He will remain in 
London about a month , and wi ll go th ence to W estern A ustralia 
and enter upon his new duties. 

MR. GEO RGE E. PRATT has been obliged to sever hi s con­
nection with the J ackson & Sharp Company, owing to the fact that 
the business of the other two concerns whi ch he is representing, 
Forsyth Brothers Company and Th e Ajax Metal Company, de­
ma nd his entire time. The Forsyth Brothers Company's business 
has greatly increased in the East , and Mr. Pratt is having very 
good success in handling their goods. 

T HE HON. SIR A. B. FORWOOD, M. P., died recently at 
Liverpool, England. Mr. Forwood was a distinguished business 
man and member of Parliament, having been Secretary of the Ad­
miralty fo r five years. He was a member of the Liverpool City 
Council, chairman of the tramway committee, and one of the 
strongest advocates of the introduction of electric traction in 
Liverpool. 

MR. WILLIAM HENRY H EULINGS, JR., of the J . G. Brill 
Company, of Philadelphia, was married on Oct. 19, to Miss Grace 
Lucille Vane, of Philadelphia. Mr. Heulings is widely known 
throughout the street railway fie ld and his many friends extend to 
him hearty congratulations on this occasion. He has been with the 
Brill company for fo urteen years and his advancement has been 
due to the tireless energy and studious application which he has 
always brought to his work. One of the many wedding presents 
which Mr. and Mrs. Heulings received was a receipted bill for 
several pieces of furnit ure, which Mr. Heulings had ordered. 
T hirty-five of his friends clubbed together, found out where the 
furnture was ordered and paid for all of it without Mr. H eul­
ing's knowledge, presenting him the receipted bill as a wedding 
gift. Mr. Englund, of Mayer & Englund, acted as treasurer for 
the fri ends and the success of the little surprise was due mainly to 
hi s effort s. Philadelphia's famo us " Syndicate," consisting of most 
of the "good fell ows" around town, also raised a large purse for a 
wedding present to M r. Heulings. 

COL. EUGENE GRIFFEN, of the First Regular Volunteer 
E ngineers, whose illness and return to th e U nited States from 
Porto Rico several weeks ago has already been noted in these col­
umns, is now nearly well again, and during the last half of October 

visited his office with the General E lectric Company and took a 
trip ·10 Washington to consult with the War D epartment and the 
President concerning the matter of mustering out his regiment. 
Col. Griffen expects to return to Porto Rico immediately and is 
now making arrangements to secure, through private channels, a 
special line of food and oth er supplies to provide for the more 
comfortable return passage of his regiment. The regiment has 
been employed in important and interesting engineering operations 
in Porto Rico, including the rebuilding of bridges destroyed by 
the Spaniards in their retreat to San J nan and others damaged by 
floods. 

MR. M. COKELEY, who has many friends in the street railway 
f:.cld, has been made superintendent of the works of the C. W. 
Hunt Company, on Staten Island, N. Y., assuming the duties of 
that position on Oct. 14 after several months' work revising the 
factory syst ems. Large concerns are beginning to relieve the 
office mana gement of providing for the details in office routine, 
the installati on of systems, m ethods, etc. This work properly be­
longs to a specialist and one who, constantly keeping his eyes open 
fo1 improvement, studying the best literature on the subject and 
devotin g his energy entirely to this work, becomes an expert. Mr. 
Cokeley ha s made this special work his profession for some time, 
having been fo r many years with the General Electric Company 
and later with othe1 prominent firm s. His experience as a pra,­
tical mechanic has been of great benefit in this line of work, en­
abling him to detect almost instantly the leaks that invariably e~ist 
and which are so destructive to profits. 

MR. C. LOOMIS ALLEN has been appointed acting general 
manager of the Syracuse Rapid Transit Company, of Syracuse, 
N. Y. Mr. Allen has been connected with the Syracuse 
street railways for the past four years as engineer, during con­
struction and reconstruction, and later as assistant general man­
ager. He is a native of Syracuse, and entered the employ of the 
Norfolk and Western Railroad Company in the engineering de­
partment upon the construction of the Ohio extension of that 
railroad in February, 1890, and remained in that position until the 
spring of 1892, when h e resigned and returned to Syracuse to enter 
the partnership of Mather & Allen, having a general engineering 
practice. During the continuance of this practice, this firm han­
dled all the street railway engineering in the city, as well as other 
municipal engineering problems. In 1895 this partnership was 
dissolved, and Mr. Allen became connected with the Syracuse 
Street Railway Company as its engineer. He occupied the posi ­
tion of engineer of maintenance of way from April, 1895, until 
March, 1898, when he was appointed assistant general manager. 
Since that time he has been connected with the management of the 
read. During 1S95-97 the consolidation of the various street rail­
road systems of the city was accomplished, and the consequent 
reconstruction of the track and a large portion of the overhead 
work was done under his direction. 

MR. W. J. CLARK, general manager of the railway depa rtment 
of the General Electric Company, was, early in October, appointed 
by the Secretary of vVar one of three members of .a government 
commission to select camp sites, report on facilities for transport­
ing troops, etc., in the island of Cuba, during and after the evacua­
tion of the island by the Spanish troops. Mr. Clark's colleagues 
were Quartermaster-General Col. F. J. Kecker and Capt. Craw­
ford, of the Pennsylvania Railroad. Mr. Clark's special as­
signment on this commission was expressed in the appointment 
by the Secretary as "expert on Cuban affairs," and in the course 
of his trip he gathered an enormous amount of material in addition 
to that already in his possession upon the present condition oi 
affairs in that devastated and unhappy island. He reports the sani­
tary conditions as being execrable to a degree almost impossible 
to believe. In a side street in Havana he saw the festering body 
of a man which had evidently been lying there for several days, 
while through open doors in various houses the signs of starvation 
and misery were terrible to contemplate. It was conceded by the 
Spanish officials that over one-third of the entire population of the 
island had died during the past two or three years, chiefly from 
starvation, and in spite of this the most rigorous custom house 
blockade of importations is kept up in order to swell the Spanish 
treasury. There is a general air of despondency and gloom over 
the city of Havana and the advent of American troops and settlers 
will be welcomed as the only possible salvation for the island. 
Mr. Clark returned to the United States Oct. 25, but may possibly 
have to return to Cuba a little later. 

••• 
AMONG THE MANUFACTURERS 

THE JOS E PH DIXON CRUCIBLE COMPANY, of Jersey 
City, has published a little pamphlet entitled "Helps in Brazing." 
This treats of the process of brazing by the dipping method, or 



' 
STREE1 RA ILWAY JOURNAL. 75 1 

liquid brazing , as it is called. The brazin g crucibl e is describ ed , 
together wi th instructions and caution in r egard to it s use. 

THE E. T . BURROWES C O MPAN Y, of Portl and, M e., h as 
issued a neat littl e pamphl et g iving direction s for preser vin g wire 
screens. 

THE GENERAL E L E CTRI C COMPAN Y has changed th e 
address of its New Orlean s office from 423 Baron ne Street to H en­
nen Building. 

THE NORTH A MERICA N RAILWA Y CO N STRUCTIO N 
COMPANY of Chicago, is just completin g the work of convert­
ing to electricity about 6 mi les of the Broadway Cable Line, in 
Kansas Ci ty. 

R. A. BRYNS, formerly o f the W alker Company, will 
hereafter act as represen tat ive in the E astern States for the Ohio 
Brass Company, of Mansfi eld, 0. H e will make hi s h eadquarter s 
a t 39 Cort landt Street, N ew Y ork City. 

TH E BROOKLYN & NEW YORK R A ILWAY SUPPLY 
COMPA NY, of Elizabethpo rt , N. J ., is engaged upon a large 
o rder fo r cars to be used in L ondon. Th e contract was secured 
by J . A. Trimble, of the company, who is now in E ng land. 

TH E WEST E R N ELECTRI C COMPANY, of Chi cago, I ll. , 
has publi shed a circular describin g the " P etite" encl osed long 
burning arc lamp. These lamps are in very general use on direct 
current circuits. and are giving excell ent sati sfa cti on wherever 
used. 

THE E LECTRIC STO RA GE BATTE R Y COM PA NY, o f 
P hiladelphia, is sending out a four-page circular describin g the in­
stallation of " Chlor ide Accumulators" in the station of the Barre­
Montpelier T raction Company , o f M ontpeli er, Vt. Thi s plant was 
described in the issue of the STREET R AILWAY J ou rrnAL for Sep­
tember, 1898. 

T H E EGA N COMPA NY, of Cincinnati, 0., has publi shed a 
large colored poster describing and illu st rating the m any different 
k inds of woodworkin g machinery which it suppli es. The poster 
will be valuable to all use rs of woodworkin g mach inery, as it will 
enable them to quickly decide the best machi ne t o buy for any par ­
ti cular class of work. 

THE PECKHAM TRUCK CO MPAN Y , of New York and 
Ki ngston, has just received an o rder from the Chicago South 
Side E levated Railroad for the truck equipm ents for thirty-two 
cars. The trucks wi ll be a m odifi ed fo rm of the P eckham N o. 14A. 
changed in som e detail ~ tn especi ally fit th em for the se rvi ce fo r 
which th ey are intended. 

HAROLD P. BROW N, of New York. has r eceived an excel­
lent testimo nial to th e value of hi s plasti c bond for street rail­
ways, it having been specified and ordered fo r use on the U nited 
States Government Rai lway , now b ein g install ed at th e Indian­
head proving grounds. I t the refore receives th e indorsem ent of 
the United States Government as to it s ya]ue. 

T HE J A CKSON & S H ARP CO J\ IPA NY, of Wi lmington, 
Del. , has sh ipped six handsome closed ca r s to the Port Chester 
E lectric Ra ilway Company, o f P ort Ch ester. N. Y. The car s ar e 
28 ft. long over all. T he interiors are fini shed in mah ogany, the 
doo rs and win dow sashes also bei ng of th at wood. T he ceilin gs 
are a ll bird' s-eye mapl e, fi nely striped and decorated. 

THE J OHNSO N COMPA NY, of L o rain , O hio, th rough it s 
Chicago representatiYe, A. S. Littlefield. has r ecently shipped 
fo rty-one new trucks to the Metropoli ta n St reet R ailway Com ­
pany, of K ansas City. Thirty-five o f these are to be placed un der 
new car s built by the St. L ouis and A merican car compani es. 
5ix ca rs were built by the l\I etropoli tan Company it self. 

TH E A MERI CAN IMPROV E D RAI L J OINT COMPA NY, 
of Chicago, has just closed a large contract for cast welded joint s 
on the Toledo Traction Company 's lines, T oledo. O hio , and is also 
beginnin g work on an additional contrac t fo r the N orth Chicago 
Street Railway Company. T he company states that it is r eceivin g 
a large number o f inq ui ri es from abroad and is makin g negoti a­
ti ons wi th several companies. 

TH E CONSOLIDATED SAFETY V A LV E COMPA NY of 
New York City , is sendin g out its catalogue describing th e Con­
so li dated " P op" !safety valves fitt ed with R ichardson's patent ad­
justab le sCI"ew rin g fo r use on stati onary , marin e, locomotive and 
po rt able boilers. "Consoli dated" water reli ef valves and cylinder 
reli ef and sni ft ing valves. Th e catalogue is well illust rated, and 
wi ll he foun d of value to any o ne desirin g appliances of th is ki nd. 

THE BATE S MACHIN E CO M PAN Y , of J o liet. Ill. , states 
that the proceedings in stituted against it about two years ago by 
th e E xcelsior Heater Company for alleged infri n gement of a heater 

patent have terminated in a complete victory for the defendant 
T he decision of the U nited States Supreme Court of Appeals at 
Chicago, the court of last r esort in thi s case, was handed down by 
Judge Woods o n Oct. 3, a nd the complainant' s bill was di smi ssed 

T HE CRO USE-HI NDS E L ECTRI C COMPA NY, of Syra­
cuse, N. Y., manufac turers of the Syracuse changeable electri c 
headlight , electri cal switches, switchboards, etc., report s that it s 
factory is overflooded with o rders and is now running at its full 
capacity wi th o ne shi ft o f m en, and the works are run until IO 

o' clock a t ni ght. Thi s rush of business speaks well for thelpopular­
ity of the headlights and swi t chboards manufac tured by th is com ­
p;my. 

TH E NEW P ROCESS R AWH I DE COM P ANY, of Syracuse. 
N. Y., has received the fo ll owing letter testifying to th e goorl 
qualiti es of th e "New Process" rawhide pinions. T he letter is 
from the Oxford Lake L ine, of Anniston, A la., and reads: "We 
are pl eased to say that all of these wh eels that we have used have 
seen , already, very long a nd hard se rvi ce and.are still giving- very 
excell ent sati sfaction , so that we have decided to adopt the raw­
hide pinion and do away with the gear cases." 

TH E LANE & BO D LEY COJ\1PANY, of Cincinnati, 0 .. 
i ; sendin g out a littl e pam phl et describing the '' Bennet t-Corl iss 
Compressor" whi ch1 t man ufactures. T his apparatus can be used 
fo r compressin g air for any purpose, and con~i~ts oi an improved 
"Columbian'' Corl iss engi ne to which, in tandem, i~ attached a 
compressin g cylinder. T h e advantages claimed for the Lane & 
Bodley system are much saving of fuel. dry and coolest air, no lia­
bility of de rangem ent. and positive automatic governor control. 

TH E BA LTI MO R E CA R WHEEL COMPANY, of Balti-
1Pore, M d., is sendin g out to the tr ade ,, ve ry artistic poster in colors 
describin g "Th e L ord Balt im ore" truck. This truck is thoroughly 
well and ca refull y built th roughout, the const ruction being such 
that there are no shearin g strains o n bolts. all joints being ma­
chin ed and all parts m ade int erchangeabl e, and the maP u­
fa cturers claim fo r it g reater streng th . fewer parts, easier r i9- in g. a 
m inimum cost fo r maintenance, and comparati\'e noi selc~, ne,~. 

TH E EL LI O T FROG & S W ITC H CO. , of East St. Louis, 
Il l., h as rubli sh ed a new catalogue describin g the frogs. curve~. 
switch es, turn-outs, crossings and special work for street rai lways _ 
which it manufac tures. The requirem ent s of ~treet rai lways, espe­
cially those usin g T rails . a re to a g reat extent identical with those 
ni steam railways, and it is by its long ex perience in the latter 
branch of work that thi s company is enabl ed to furni,h track ma ­
terial which \'ery fully m eets th e demands of street rai l\\'ay practice. 

TH E BE RLI N IRON B RID GE COMPANY. of East Berlin. 
Conn . is erec tin g an exten sion of the fo undry of the Benj. A tha 
& Illin gsworth Company, at Harri sun. N. J This extension is _:.; 1 

ft wide and 152 ft . long. Th e framework is all stee l througho ut, 
and the sides are covered with corrugated iron and steel purlins 
and are arranged fo r sui table doo rs and windows. T he side col­
umn s support a 30-ton electri c crane. having a span of 46 ft. T he 
roof co nstructi on is of steel t russes and pnrlins arranged with 
openin gs in the roof fo r skyli gh ts. 

TH E RIC E & SA RG ENT ENGI NE COJ\IPANY. of Provi ­
dence, R . I. , has recently install ed ;i Ri ce & Sargent cross com­
pound conden si ng eng in e of 350 i.h .p. in the main ma chine shop 
o f the Brown & Sharp Manufac turin g Co mpany, of Providence. 
Th e new en gine takes the place of a pair of non-conden sin g si m ple 
rngi nes o f th e Corli ss type, one of which was built in 1872. Th e 
change will effect a savin g of several tons of coal a week, and the 
gain in economy illustrates the great adYancc made in steam en­
g in eering during the past t wenty years. 

TH E A SH CROFT MANUFACTURI NC COJ\I P A.NY, of 
l\" ew York City, manufacturers of pres sure ancl \'actmm gages. 
r evoluti on counters. pipe stocks an d di es, pipe fitters' tools. re­
cord er s, indicato rs and other special steam boil er ap pli ances, has 
issued an elaborate cata logue bound in cloth describin g it s differ­
ent devices. The materials and workmanship ente ring into th e ap­
pltances of th is company are of the b est , and all measuri ng inst ru ­
ments arc carefuily tested before shi pm ent , and are g uaranteed to 
C(l rrectly fill all the condit ions for which they are intended 

TH E CENTR .\ L UN I ON B R ASS CO l\IPAN Y . of St. Loui :c; 
l\Jo., is sendin g out its catalogue of ap pliances whi ch it manu­
factures fo r th e equipment 2nd maintena nce o f electr ic rai lway s 
T his compa ny claim s that it s lin e mater ial cann ot be equaled for 
li gh tness. stren gth and beauty. th e "Gem" hangers being parti c­
ularl y neat and symm etri ca l. \ Vhil c these patterns are compar­
atively new they have been thoro ughly tested by use ancl are fu lly 
g uaranteed, The catalogue contain s desc ription s of moto r be,1rings, 
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journal bearings, hangers of all descriptions, insulators, clamps, 
trolley ears, wire, trolley wheels , etc., pinions, commutator bars. 
brackets, and many other supplies. 

THE DUPLEX CAR COMPANY, of New York City, has re­
ceived an order from the 1'.fansfield & Norton Street Railway for 
Duplex cars similar to the on e exhibited at the Boston Convention 
of the American Street Railway Association. Interest in 
this new style of car is greatly increasing, and inqui ries and several 
orders are being received from street railway companies in this 
country and also in foreign countries. The advantages of a car 
that can be quickly turned from an op.en one to a closed one when 
sudden storms or changes of temperature occur are very great, and 
the Duplex car seems to be doing the work required of it with 
g reat satisfaction to all purchasers. 

THE K I NETIC MA NUFACTURING COMPANY, of New 
York, has just purchased a new manufacturing plant located at 
Riverside, D el. , between Wilmington and Chester, Pa. The 
Kinetic motor, which employs stored steam, is in use on several 
roads, and the increasing demand for motors built in accordance 
with this system has necessitated an increase of the company's fa­
cilities. The plant consists of three brick buildings, respectively 
241 ft . x 55 ft., 51 ft . x 60 ft. , and 33 ft. 6 ins. x 37 ft. In addition to 
these buildings there are several frame buildings situated on a lot 
containing about 5 acres. The works are 3 miles north of Wil­
mington, Del. , and 24 miles south of Philadelphia. 

THE LOMBARD WATER-WHEEL GOVERNOR COM­
PANY, of Boston, Mass., has published its catalogue of governors 
for all makes of turbine and impulse water-wheels and for large 
srcam engines. The pamphlet contains in condensed form much 
data taken from actual practice, which will be of great value to 
those interested in the speed regulation of water-wheels and steam 
engines. This company has made such alterations in its designs as 
the experience of governing over 75,000 h.p. of water wheels has 
shown to be desirable, and the governors which it is now building 
rank ah1ortg the highest grade machinery made in any country for 
any purpose. 

THE WHITING FOUNDRY EQUIPMENT COMPANY, 
oi Chicago, Ill., has been forced to issue a second edition of its 
general catalogue to meet the increasing demand for descriptions 
of various articles needed in the equipment of well-appointed 
foundri es and shops. The company gives its special attention 
to the furnishing of complete equipments for foundries, but doe5 
not limit itself to this field alone, as it also manufactures numer­
ous appliances of utility in several lines of industry, including 
cranes, derricks, air-hoists, elevators, etc. It also makes a spe­
cialty of fornishing apparatus and material for building complete 
car-wheel foundries. 

THE J. G. BRILL COMPANY, of Philadelphia, has issued 
within the past few weeks a series of beautifully printed catalogues 
on special subjects. The subjects treated are the following: The 
Denda gong, the Brill convertible car, profitable feeder lines for 
trunk railroads, Brill 21E truck, and the E ureka maximum trac­
tion truck. These pamphlets have been written and arranged by 
W. E. Partridge, of the Brill Company, who is responsible for 
much of the interesting and valuable matter recently published by 
that concern. 

THE BROWN HOISTING .AND CONVEYING MA­
CHINE COMPANY, of Cleveland, 0., is sendin g out a little cir­
cular describing the Weston patent crabs and winches for hoisting 
purposes. These appliances were formerly made by the Yale & 
Towne Manufacturing Company, but are now manufactured by 
this fi rm. They are strictly safety crabs and winches, and it is im­
possible when they are used to drop a suspended load. They are 
in no sense cheap machines, but on account of this safety feature 
they are ir: great demand. 

T H E HAY D EN & DERBY MANUFACTURING COM­
PANY, of New York City, has published a pamphlet describing 
the automatic injectors , ejectors, and jet apparatus which it sup­
plies. Attention is particularly called to the "Metropolitan 1898" 
injector which this company makes, and which is designed for the 
severest conditions, embodying safety devices and constructed to 
be efficient , r eliable and durable. Attention is also called to the 
" H. D. 1898" ej ectors, which have been designed with a view to 
making them as simple as possible, while adhering closely to cor­
rect principles. 

THE BUREAU OF EXPORT INFORMATION AND 
FORWARDING AGENCY, of New York, makes a specialty of 
caring for the details of the export business of manufacturers. 
T his includes the securin g of consular invoices, clearances and 

bills of lading, and the translation of letters from and into all the 
leading commercial languages. The company also acts as agent 
for foreign corporations purchasing apparatus in this country, if 
desired, and its familiarity with foreign languages and customs, as 
well as with those of the export trade in this country, makes its 
services of great value to both American companies doing busi­
ness abroad and foreign companies desiring business with Ameri­
can manufacturers. 

THE ELECTRIC RAILWAY EQUIPMENT COMPANY, 
of Cincinnati, Ohio, has published a unique catalogue illustrating 
the iron and steel tubular poles, pole trimmings, ornamental and 
plain pole brackets for electric railway, lighting, telegraph, and 
telephone service, which it manufactures. The catalogue consists 
of sixty-one sheets, bound together by wire stitching. Several of 
the sheets contain large engravings of a number of the different 
styles of poles which the Electric Railway Equipment Company 
carries in stock, and the rest of the sheets contain groups of en­
gravings of the various parts of the poles. These include brackets, 
trimming, etc. Elmer P. Morris, of New York city, is the Eastern 
agent for these goods. 

THE WEIR FROG COMPANY, of Cincinnati, 0., has just 
issued its catalogue No. 5. There are a number of new devices 
mentioned in this book which were not included in the No. 4 cata7 
logue issued last }ear. The pamphlet shows about twelve new de­
signs of crossings for electric lines with steam roads, and also 
several new girder rail tongue switches and mates with hardened 
steel wearing parts. These are especially designed to meet the re­
quirements of heavy and frequent travel in paved streets where the 
renewal of special work and paving is an expensive m~tter. The 
catalogue also describes a new girder rail frog with hardened 
wearing parts, and shows several new split switches and stands de:. 
signed for use on suburban electric railways. 

THE CHRISTENSEN ENGINEERING COMPANY, of 
Milwaukee, Wis., has published from time to time exceedingly 
interesting printed matter, but its catalogue issued for the Boston 
convention surpassed anything that the company has undertaken 
before. The catalogue fully describes the Christensen air brake 
system, the scheme being to present. on one page some car 
equipped with the Christensen air brake and on the opposite page 
a testimonial from one of the officials of that railway regarding the 
working of the system. The list of the roads using this system 
includes the interurban roads running out of Cleveland, the ele­
vated roads of Chicago and Brooklyn, the Niagara Falls roads, 
the Cripple Creek District Railway, the Milwaukee Electric Rail­
way, and many others. 

THE MANHATTAN GENERAL CONSTRUCTION COM­
PANY, of New York, has issued its circular No. IO, describ­
ing the new Manhattan direct current enclosed arc lamp. While 
retaining features of the old lamp, the new Manhattan lamp also 
contains a number of improvements which have been discovered 
by experience. The principal changes that have been made in the 
new lamp are as follows: reduction of length from 36 ins. to 29 
ins., change in the method of trimming, introduction of mechan­
ism for lowering the inner bulb down through the opening in the 
bottom of the outer globe, the addition of a gas check plug which 
materially lengthens the life of the carbon , improvement in the 
method of adjustment, the elimination of the brush box, and a 
number of other improvements. 

THE J. G. WHITE COMPANY, of New York city, has en­
tered into arrangements with the Tramway Syndicate of London 
by which it will henceforth purchase all supplies needed by the 
latter for the various tramway enterprises throughout the world, 
and particularly for the tramway in Perth, Western Australia. 
which the syndicate has recently purchased for extension and 
equipment by electricity. J. G. White & Company has placed con­
tracts in behalf of the British Tramway Syndic.ate for the equip­
ment of the tramway system in Perth, as follows: Dynamos and 
motors, General Electric Company; engines, Robb & Company; 
boilers, Babcock & Wilcox Company; cars and trucks, J. G. Brill 
Company; overhead material, Macallen; iron poles, R. B. ·Corey; 
wire, American Electrical Works. It is expected that the system 
at Perth will eventually comprise about 30 miles of track and will 
require thirty cars or more, but the present order is for ten cars 
only. 

THE WESTINGHOUSE ELECTRIC & MANUFACTUR­
ING COMPANY, of Pittsburgh, Pa., has issued catalogues Nos. 
200 and 201, describing respectively generator and rotary trans­
formers for electrolytic work and polyphase inductor generators. 
Regarding the inductor machines the catalogue states that the gen­
erators 0f this type are designed to give virtually the same per­
formance, efficiency, regulation and temperature as the Westing-

... 
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house Rtandard machines, and the choice between the inductor 
tvpe and the standard rotary armature form is largely a matter l)f 
ti1e personal preference of the purchaser, although the placing of the 
armature on the stationary part of the machine permits increased 
facilities for insulation and renders it practicable to generate a 
higher e.m.f. than is possible with revolving armatures. 

THE KNOWLES STEAM PUMP WORKS, of New York 
City, have issued two new catalogues, one their general catalo_gue 
for 1898 and one a special catalogue. The general catalogue gives 
full particulars and illustrations of a large number of standard de­
signs of Knowles improved pumping machinery. This company is 
constantly bringing out new specialties in the steam pumping lin e, 
and is readv to bnild machinery to fill any conditions. The special 
catalogue ~ontains descriptions of pumps especially designed for 
use in paper and kindred manufacturing plants. This company's 
business intercoun~,. with the paper mills has been of long dura­
tion. and it has given so much attention to the requirements or 
this class of mills that it is ready to guarantee its special pumps to 
do all that is desired. 

THE LOBDELL CAR WHEEL COMPANY, of Wilmington, 
Del., has issued a new catalogue describing its car wheels. The 
pamphlet contains a list of the patterns that are in almost constant 
use which experience has demonstrated will meet nearly all re­
quiremen~s. This company, however, makes any design of pattern 
desired, and the dimensions can be changed to suit circumstances. 
The works of the Lobdell Car Wheel Company are equipped with 
every modern appliance for the making and finishing of car wheels 
iu the best possible mann er. The foundry proper has sufficient 
floor space for modding 800 wheels per day besides the necessary 
room for cupolas, 1:.lowers, core ovens, etc., storage of equipment , 
sand and other materials. The Lobdell wheels have been made 
th{· standard type on a number of street railway systems in the 
l'nited States. 

THE WESTINGHOUSE ELECTRIC & MANUFACTUR­
ING COMPANY, of Pittsburgh, has received the following letter 
from R. G. Vance, Jr., superintendent of the Stevens Coal Com­
pany regarding the Baldwin-Westinghouse electric mine locomo­
tive in operation in the mines of the latter company : " It gives us 
pleasure to say that this motor is giving the very hi ghest possible 
satisfaction and is attracting considerable attention in this valley. 
It has been running since May 1 and has not cost a dollar in the 
shape of repairs, excepting a new valve for sand box and a head­
light base broken in a collision with a car. It is runnin g on a road 
of 25 lb. steel, 4000 ft. long, over undulatin g grades varying from 
1 to 6 per cent. Its regular load now consists of twenty cars of 
1½ tons capacity and the time required for each round trip is from 
17 to 19 minutes. It has pulled as high as twenty-five of the.,;e cars 
at one trip, which it did with all ease. When necessity requires we 
can pull thirty cars, giving 50 per cent more capacity than you 
guaranteed.' 1 ~ 

THE MICA INSULATOR COMPANY, of New York Chi­
cago and London, manufacturer of "Micanite" materials for high 
grade in sulation, reports a gratifying demand for it s commutator 
rings. This company makes a specialty of manufacturing molded 
insulation, and is now turning out, for some of the large manufac­
turers of electrical machinery, molded rings, all in one piece. This 
pattern of ring is the most difficult insulati on to manufacture, but 
the ring, as-it com es from the machinery of this company. is as 
perfect as a stamped piece of steel ware, and has the same metallic 
sound when struck. Electrical manufacturers will do well to 
write the company, sending their blue-prints for estimates. An­
other form of insulation of which this company has made a spe­
cialty is the armature trough or slot , which is now in use by many 
of the manufacturers of motors for crane work and by those who 
require a heavy in sulation which will stand a very high voltage. 
While this form of insulation is a trifle more expensive than the 
common red paper and "Mica," yet those concerns who manu­
facture machinery which receives such rough usage have found it 
necessary to get the best possible insulation for their armatures. 

THE GOUBERT MANUFACTURING COMPANY, of New 
York City, manufacturers of the Goubert feed-water heater, state 
that it is at present exceedingly busy. The magnitude of modern 
steam plants is well exemplified by the fact that it has just booked 
the following orders: One 3000 h.p. heater for one of the New 
York & Pennsylvania Company's pulp mills; one 3000 h.p. heater 
for the Cleveland Railway Company, Cleveland, 0.; one 5000 h.p. 
auxiliary heater for the Metropolitan Street Railway Company, of 
New York City, making 35,000 h .p. now building for that company 
alone. It has also just delivered a 3000 h.p. heater to the People's 
Electric Light Company, of Newark, N. J. These orders, in ad­
dition to regular calls for h eaters of smaller sizes, among them 
rooo h.p. for the Schenectady R ailway Company and 1800 h .p. for 

the Citizens' Light & Power Company, of Houston, T ex. , are in­
dicative of the magnitude of the business done by th e Goubert 
Company. 

FITZ HUGH & COMPANY, of Chicago, are offering for sale 
the engines which were taken off the Lake Street and South Side 
Elevated railroads in Chicago when those roads adopted electri city, 
A number of these have been sold to street railway companies who 
will close down their 1-,owcr houses in winter when the traffic is 
not sufficient to keep the power house loaded and draw their trains 
with the steam engines, also to companies handling excursions 
brought to them by steam roads; where the ordinary electrical 
equipment is inadequate to carry the~e large crowds the engines 
are operated in connection with the motor cars, making it possible 
to take care of excursions without the necessity of an enlarged 
power house equipment which must lie idle most of the tim e. 
T hen, too, some companies are finding these small engines ex­
t1 emely valuable in times of breakdowns or other accidents which 
tie up the power house. 

THE C. W. HUNT COMPANY, of New York City, has just 
produced three new catalogues on special subj ects which will be 
found of much value to anyone interested in the subjects treated. 
One of the catalogues is on manila rope, and contains much in­
formation of extreme interest to rope users. It contains formul x 
taLles and data on ropes used for the transmission of power in all 
kinds of engineering practice. The ~econd of the catalogues is a 
pamphlet describing and illustrating mast fittings, coal tub s, hoi st­
ing blocks and wheel-barrows. All of these appliances are manu­
fact ured by the C. W. Hunt Company from the latest designs, and 
embody all of the rcent improvements. The third catalogue is en­
titled ''Industrial Railways for Manufacturing Establishments. " 
The Hunt railways offer conveniences and advantages in all kinds 
of establishments that can be obtained in no other manner. The 
track is furnished made in section all ready to be laid, and when 
in place the gage is correct, switches and frogs right, and further 
attention is not required. 

THE HARRISON SAFETY BOILER WORKS, of Philadel­
phia, report the following recent sales of Cochrane Separators: 
P hiladelphia Engineering Works, Philadelphia, one 8-in., two 6-in. 
and one 3½-in. horizontal ; De La Vergne Refrigerating Machine 
Co., New York City, one 6-in. oil-c1mmonia separator; Cheney 
Brothers, South Manchester. Conn., one 8-in. horizontal; F. R. 
Dravo & Co., Pittsburgh, Pa., one 4½-in. horizontal; Massachusetts 
Institute of Technology, Boston, Mass., 8-in. horizontal ; Elmwoo<l 
Mills, Providence, R. I. , one 6-in. horizontal; United Gas Im­
provement company, Philadelphia, three 5-in., one 6-in. and one 
8-in. horizontal; Kroeschell Bros., Chicago, Ill., one 8-in. hori­
zontal; George E. Dixon, Chicago, 6-in. horizontal; Arizona Cop­
per Company, Limited, Clifton, Arizona, one 5-in. horizontal; 
Mills, Horton & Reed, Providence, R. I., one 3-in. horizontal; 
Spring Garden Ins1itute, Philadelphia, one 7-in. horizontal; Fraser 
& Chalmers, Chicago, one 6-in. hori rnntal and one 8-in. vertical; 
Long I sland State Hospital, Kings Park, L. I., one 6-in. hori­
zontal; vV. T. Hiscox & Co., New York City, one 4-in. horizontal; 
Chas. E rith & Co., London, England, one 6-in. horizontal; Lewis 
Metesser, New Orleans, La., one 8-in. and one ro-in . horizontal, 
and many others. This company also reports a large number of 
sales of Cochrane heaters, a few of which are as foll ows : Shoen­
berger Steel Company, Pittsburgh, Pa., two 2500-h.p. ; Sheffield 
Electric Company, Sheffield, Ill., one ~oo-h.p.; Ayer ·water Works, 
Ayer, Mass., one roo-h.p.; G. G. Caldwell, Chicago, Ill., one ro0-
h.p.; Rosenbaum Brothers, Chicago one 300-h.p. ; The Lane & 
Bodley Company, Cincinnati, 0., one 200-h.p. ; Kroeschell Broth­
ers, Chicago, one 300-h.p. special; Clinton Cement Company, Pitts­
burgh, Pa., one 300-h.p.; Wm. Waterall & Co., Philadelphia, one 
Hio-h.p.; Barrett Manufacturing Company, Philadelphia, one lS'J­

h .p.; Pennsylvania Manufacturing, Light and Power Company, 
Philadelphia, one 2000 h. p. ; Washin gton Coal and Coke Company, 
Star Junction , Pa., one 500-h.p. 

New Publications 

Evolution of the Modern Engine Shaft. By H. F. J . Porter. Pub­
li shed by the Bethlehem Iron Company, of South Bethle­
hem, Pa. 

This is a very comprehensive treatise on the subject of engine 
shafts and describes the various evolutions through which they 

_ have passed _and the up-to-date methods now employed for making 
this important part of the steam engine. 

The Motorman and His Duti es. By Ludwig Gutman. Published 
by Windsor & Kenfield Publishing Company, of Chicago, Ill. 
145 pages, 84 illustrations. Cloth binding. Price, postpaid, $r. 



754 STREET RA'ILWAY JOURNAL. [VoL. XIV. No. 11. 

This is a valuable practical book for electricians, motormen and 
applicants for such positions and is written by a practical railway 
engineer. The book t ell s in plain, simple language how the motor­
man, by intelligent handling of the controller , can save consider­
able money for the railway company. 

E lectric Wire Computer. Published by J. L es ter Woodbridge, 
Boston, l\lass. Price $r.50. 

This is an ingenious pocket computer for calculating the proper 
size and weight o f feed wire for carrying a g iven load in amperes, 
eith er concentrated at one point o r distributed in equal parts_ at 
;,ny number of equidi stant points. It involves the law of mini­
mum weight of copper for a given drop at the end of the line. 
The device is based upon O hm's law, as applied to this problem, 
and should prove of much value as a time saver to builders and 
managers of electr ic r ailways who have thi s question to answer. 

Cincinnati by Trolley. Published by the Cincinnati Street Rail-
way Publishing Company, of Cincinnati, Ohio. 112 pages. 
Illustrated. 

Thi s is a large pamphlet contai nin g a brief hi story of the origin, 
g rowth and rapid development of th e system of the Cincinnati 
Street Railway Company, together with offic:ial maps of the system 
with directory giving the locations o f the leading manufacturing 
e:, tablishments, business houses, public buildings, railroad stations, 
points of interest, etc., etc., in the city of Cincinnati. The 
pamphlet is quite elaborately illustrated and contains a number of 
advertising pages. 

s\merican Street Railway Directory and Buyers' r-J anual. Vol. 1, 
No. r. Published quarterly by E. L. P owers, of New York 
and Chicago. 90 pages. Price, $3 per year. 

Thi s is a directory of th e street railways in the United States 
which ha s heretofore appeared in the Standard Electrical Direc­
tory in con nec tion with a li st of the central li ghting stations. The 
two li sts are now publi shed in separate forms as two distinct publi ­
catio ns. The street railway directory just issued aims to give the 
name, capi tal stock and funded debt, officials, miles o f track, power 
stati on equipment and description of rolling stock of every horse, 
cabl e, elevated a nd electric street r ailway in th e United States, 
corrected to Aug. 31, 1898. The book states that there a re 14,674 
miles of electric railway in operation in thi s country and 32,696 
motor car s. 

Heport of the In vesti ga tion into the Affairs of the Street Railway s 
of Chicago, made to the Civic Federation , by W . K. Acker­
man. 26 pag'es 

This report give;, a financial hi ;, tury uf the prin cipal Chicago 
railway companies a nd discusses in a general way the powers 
which they possess under th eir franc hises, which are compared 
\\·ith those of railways in several other ci ti es. Finally, municipal 
O\\ nersh ip is con sidered and cond em ned. The writer 's general 
c, ,nclusions are that th e Chicago rai lways have not enj oyed special 
privil eges from the city or State. Sc,me tables giving th e license 
fees and percentages paid by the several railway companies in New 
York, finar.cial r eport of th e Chicago City Railway from 1886 to 
1897, inclusive, of the North Chicag0 Street Railroad Company for 
the same period, and of the \Vest Chicago Street Railway Com ­
pa ny for the last ten years, are also given. No price is named. 

Poor's l\Ianual for 1898. Published by H . V. & H. W. Poor, of 
New York City . Price $7.50. 

T hi s is the thirty-fir st annual issue of Poor' s Manual of Rail­
roads, and contains complete financial statistics of various cl asse~ 
nf corporations, includin g steam railroads, street railways, etc. 
The 1898 edition has 130 pages more than the edition for 1897, and 
covers the statements of about 4300 corporations having an ap­
proximate capitali zati on and debt o f $r6,500,ooo.ooo. Of steam 
railroads there are presented statements of 195 I companies, of 
which 1i~2 are in th e United States , 152 in the Dominion of Can­
ada and 17 in Mexico. The department of city and suburban rail ­
ways, comprising electri c, cable and horse railroads, is covered by 
I I87 corporate statements, and contains many item s of information 
respecting these important enterprises. 

Commercial Cuba. A Book for Business Men. By William J. 
Clark, Manager R ailway Department, General Electric Com­
pany, with an Introduction by E. Sherman Gould. 8 maps. 
7 plan s of cities, 400 full page illustrations. Published by 
Charles Scribner' s Sons, New York. One volume, large 
octavo, $4. 

This is one of the most important works which has yet appeared 
relatiYe to the new possessions and "protectorates" of the United 
States. Mr. Clark's reputation as a stati stician and a man who 
does well everything which he takes hold of, will be increased by 
this work, for the amount of material which he collected during 
some of his trips to Cuba and in this country has been simply 
enormous and proved in the late war of the greatest service to the 

government, by some of whose officials l\lr. Clark was specially 
thanked and congratulated. Much of thi s information has been 
packed i~to thi s book and _many of the maps and city plans are 
here p~bhshe? for the first time. The purpose of the work is to be 
ma~e 1t possible_ for _those who a re planning to h elp develop the 
bus111ess enterpnses m Cuba to enter the fi eld with a full knowl­
ed~e of the commercial and so cial conditions there and of the 
natives. The fir st two chapter s deal with th e characteristics and 
occupations of th e people of Cuba, th e third of its climate and the 
preservation of health , the fourth and fifth on its new geographical 
features and methods of transportation and communication the 
sixth on currency, banking and government finance the se~enth 
o_n th_e legal and ~dministrative system o f the past a~d the futu •e, 
the eighth on arnmal and vegetable life, the ninth on sugar and 
tobacco, the tent? on genera) statistics, and the seven remaining 
chapters o~ tl~e different provmces and on the city of Havana. In 
the appendix 1s found a commercial directory of the island. 

•• 
Trade Catalogues 

Catalogue. Published by Lobdell Car Wheel Co., of Wilmington, 
Del. 30 pages. Illustrated. 

Ca~ lo~ue. Published by the Brown Hoisting & Conveying l\Ia­
ch11w Company, of Cleveland, 0. 

l\Janila Rop_e. Publi shed by the C. \V. Hunt Company, of New 
York City. 42 pages. Illustrated. · 

l\Iast Fittings, Etc. Published by the C. W. Hunt Company, of 
York City. 19 pages. Illustrated. 

Industrial Railways. Publi shed by the C. \V. Hunt Company, 
New Yorlc 48 p_tges. Illustrated. 

Catalogue. Published by Elliot Frog & Switch Company of East 
St. Louis, Ill. 87 pages. Illustrated. - ' 

Catalogue No. 5. P~1blished by th e Weir Frog Company, of Cin­
cinnati, Ohio. 323 pages. Illustrated. 

Catalogue. Published by the Ashcroft Manufacturing Company, 
ofNewYork. 113 pages. Illustrated. -

Safety Valves. Published by the Consolidated Safety Valve Com­
pany, of New York. 48 pages. Illustrated. 

Recording Instruments. 
\Vaterbury , Conn. 

Published by The Bri stol Company, 
31 pages. lllustrated. 

Helps in Brazing. Published by the Jos. Dixon Crucible Com ­
pany, of Jersey City. 12 pages. Illustrated. 

Air and Gas Compressors. Published by the Lane & Bodley 
Company, Cincinnati, 0. 7 pages. Illustrated. 

Catalogue. Published by the Electric Railway Equipment Com­
pany, of Cincinnati, Ohio. 61 pages. Illustrated. 

General Catalogue. Publi shed by Whiting Foundry Equipment 
Company, of Chicago, Ill. 52 pages. Illustrated. 

Special Catalogue. Published by the Knowles Steam Pump 
\,V orks, of N ew York City. 93 pages. Illustrated. 

General Catalogue. Published by the Knowles Steam Pump 
Works, of New York City. 136 pages. Illustrated. 

Catalogue. Published by the Lombard \,Yater-Wheel Governor 
Company, of Boston, Mass. 32 pages. Illustrated. 

The Light of Experience. Published by Manhattan General Con­
struction Company, of New York. 8 pages. Illustrated. 

Polyphase Inductor Generators. Published by the Westinghouse 
Electric and Manufacturing Company, of Pittsburgh, Pa. 

Metropolitan Injectors. Published by the Hayden & Derby Man­
ufacturing Company, of New York. 44 pages. Illustrated. 

Directions for Preserving Wire Screens. 
Burrowes Company, of Portland, Me. 

Published by the E. T. 
4 pages. Illustrated. 

The Application of Storage Batteries to Lighting of Power Sta­
tions. Published b_v the Electric Storage Battery Company, 
of Philadelphia, Pa. 4 pages. Illustrated. 

Grnerators and Rotary Transformers for Electrolytic Work. Pub­
lished by the Westinghouse Electric & Manufacturing Com.-
pany of Pittsburgh, Pa. 20 pages. Illustrated. -




