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Third A venue (New York) Cable Construction. 
• In order to give some idea of the difficulties met with 

as the work of cabling this important line progresses, we 
present a view on the Bowery looking north from the 
elevated railway station at Grand Street. In the fore-
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excavation for the pit being carried on by means of a shaft 
a nd temporary platform, air for the support of the work­
men being forced into the excavation by means of Sturte­
vant fans. An effort is being made to divert all the 
traffic from Park Row for the present in order that the 
cable construction may be hastened . 

VIEW SHOWING CABLE CONSTRUCTION-BOWERY, NEW YORK CITY. 

ground a nest of water and gas pipes is shown, and far- I The contractor, Thomas E. Crimmins, and his en­
ther_along the elaborate crossover switch which has been gineer, F. S. Washburn, deserve much credit for the 
~ut in t? accommodate the cars of the Fourth Avenue manner in which they are conducting the work, and the 
hne,.which turn into the Bowery at Grand Street and I careful attention given to prevent the obstruction of street 
continue parallel to the Third Avenue tracks to Sixth traffic as much as possible. 
Street. Other interesting details that were referred to in _____ _.... ____ _ 

our last issue are shown in the illustration. The work is l THE zone tariff system is to be introduced on the 
P1:ogressing down the Bowery as fast as circumstances lines of the Vienna Tramway Co. The district is to be 
will allow, the excavations having passed Chatham Square divided into three zones, and the fare for one is to be 
and ~xtend_ing nearly to City Hall. The balloon loop and I two and a half cents, for two zones about three and 
termrnal pit at the Post Office are well under way. The three-eighths cents, and for three zones five cents. 
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RAILWAY DYNAMOS AND THEIR MANUFACTURE. 
- -------- -----

Pai·t 1.-Shop P1·acticc as Found at the Thomson:Houston Elcctl'ic Co.'s \Vorks, Lynn, l\lass. 

has beco me famous as 
the home of the exten­
sive works of the 
Thomson Houston 
Electric Co. This com­
pany has a unique his-

11 tory, and in m any 
respects without a 
parallel in American 
ind us tries. \Vhen we 
compare its crude be­

ginnings of only a few years ago with its present capac­
ity for manufacturing and developing dynamos a nd 
other electrical appliances, the wonderful power of in­

out touching th em, and in some mysterious man­
ner, beats or pulses of electricity will be induced 
in the wire, which may be collected and sent into 
a circuit ; so we call this a dynamo-electric machine. 
But it may be further d efin ed as a machine for the con­
version of mechanical energy into electrical energy, and 
vice z•ersa. \Vhen used for producing an electrical cur­
rent, it is called a generator; but when it converts elec­
trical energy into m echanical, it is called a motor, 
and the machine may be employed as a generator 
or a motor, as the case m ay be. In fact a good generator 
is usually a good motor, and will act as a mot~r when a 
current of electricity is conveyed to it in a proper man­
ner; but for motor purposes, the shape and weight of its 

ventive genius, when coupled with skill­
ful financial management, is strikingly 
illustrated. In order that our readers 
may share with us the pleasure of a re­
cent visit to this bee hive of industry, and 
become acquainted somewhat with the de­
tails of shop practice and the successive 
steps in the manufacture of the exception­
a liy fine railway power appliances which 
are being turned out, we propose to illus­
trate and describe, in a series of articles, so 
so much of the railway department as will 
accomplish these results. The present ar­
ticle will be confined chiefly to the genera­
tor construc:tion, and will be followed with 
illustrations and a study of motor construc­
tion, together with a history of and refer­
ence to the future prospects of this remark­
a bly successful manufacturing company, 
a nd the system of discipline which it exer­
cises over its 4,000 employes. 
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A dynamo is a very simple machine, and 
the relation of all its parts can be readily 

.......... _ ~---u....:n. 
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FIG. 2.-PLANING FRAME OF MULTIPOLAR GENERATOR. 

u nderstood by a novice. We have simply to revolve I 
a loop of wire between the poles of a magnet with-

FIG. 1.-BIPOLAR GENERATOR. 

parts are usually modified to suit the class of 
work for which it is designed. While electricity, 
as a n element in nature, is shrouded in mystery, 
there is, as stated a bove, no mystery involved in 
dynamo construction ; so we invite our readers 
to accompany us on a brief run through the shops 
while we describe the details of construction, 
and we have no doubt they will be as interested 
in w hat will be seen, as we ourselves were. 

It borders on the marvelous to think that bits 
o f metal, iron a nd copper, when assembled in 
ce rta in relations to each other, and, when certain 
parts are put in motion without any previous 
doctoring or electrifying, an electric current will 
be generated which may be conveyed by means of 
a conductor to a long distance and then be con­
verted into power, light o r heat, as the case may 
be. One would suppose that the parts would at 
least have to be magnetized before the machine 
would operate successfully, but usually no mag­
netic qualities are imparted to the iron other 
than it has picked up, or what has been induced 
from hammer blows as the frame has progressed 
through the shop. 

If we study a commercial generator we find 
that it is constructed of a few general parts. We 
have first the stationary parts, which include the 
iron frame which supports the magnetic poles, 
called fields, spools of wire surrounding these and 
stands for the journal bearings. The armature, or 
movable part, which consists of a shaft bearing a 
gun metal spider to which is attached a core of 
laminated iron which, in turn, is surrounded by 

coils of wire, each of which is connected by other flexible 
wires to the bars of a commutato r mounted on the shaft 
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which is d esigned to collect the beats of 
electri city whi ch occur in the coils and 
transfer th em to t he brushes which are 
held in position by a yoke attached to 
the fram e a nd which lead the current into 
a me t a llic circuit. 

G enerators are made bipolar or multi­
polar. The pa r ts of the former are shown 
in Fig 1, b u t fo r the present we will de­
scribe o nly the m u lt ipolar types, as these 
a re the o nes now ch iefly manufactured, 
a nd are now known as the M. P.'s when 
a bout 1 00 H. P. capacity. As we pursue 
our studies th rough the shops we hard ly 
know which t o ad mire m ost, t he genius 
displayed in the design o f the ge nerators 
a nd moto rs themselves or that mani­
fested in the construction of t h e various 
tools with which th e work is accomp­
lished. 

The fra mes, wh ich are cast from soft 
g ray iron, are purch ased from com me r­
cial foundri es, chi e fl y from Providence, 
R. I.; the L y nn wo r ks a t present n ot 
being equipped for ma king h eavy cast­
ings. The frames are in t wo parts, and 
for the M. P., 500 H .P. , a n ex t ensio n base is 

FIG. 3.-PLANING POLE SEATS. 

spl~ced o n, so that the castings complete 
w:1gh about twenty tons. On being r e­
ceived at the shops, they a re sto red within 
convenient reach of the planers, and the 
first ";'Ork upon them consists in pla ning 
the different faces for joints a nd sta nds as , 
shown in Fig. 2, for which purpose a 12 0 in. 
planer is employed. 

Next, the bolt h o les for a ttaching th e 
stands are drilled, a nd if an extensi o n i s 
to be added the fram e is transferred t o 
a universal _drill, and there the abutting 
ends are dnlled for receiving the sp licing 
bolts. The stands and bearings boxes are 
n?w attached, and the seats for the po le 
p1~ces a:e planed off on a universal bori ng 
~mll w~1ch, as shown in Fig. 3, is a m ost 
m~eresti_ng process; a rotary cutter (or 
spider) 1s operated on the side of a drum 
containing driving mechanism which is 
1:1ounted on journal bearings in the posi ­
~10n of the armature shaft, upon which it 
is turned, so that the cutter tool pla nes 

FIG. 5.-THIRTY-TON ELECT.RIC CRANE. 

each seat in succession and insures their being 
equally distant from the centre and a uniform 
distance from the surface of the armature when 
mounted. This process being completed, the final 
fitting of the frame consists in chipping off the 
corners of the joints and other rough places by 
hand, when the pole pieces are bolted in place. 
The pole pieces are of soft cast iron with con­
cave inner su r faces to conform to the surface of 
th e a rm atu re. These are bolt ed to their seats, pre­
viously p repared, on the inner face of the frame, 
and surround ing these are the spools which pro­
duce the magnetic field. 

The method of winding the spools is shown 
in Fig. 4, a nd at this wor k a large number of men 
are em plo yed. The foundation of the spool con­
s ists of a thin cast ing or shell of gun metal of 
peculiar sh ape having flanges to support the 
wiring. T hi s frame bei ng placed on a winding 
form, i ts o ute r surface is covered with insulating 
mat e rial, wh en, bei ng made to revolve, 376 turns 
of No. 10 insulated wire or other size, and number 
of t urns, depe nding upon the si ze of the machine, 
is laid on, the wire being guided in place by the 
hand of the ope rator. The leads are soldered to 
t he inn er layer a nd led out at the side of the shell. 
Being wou nd the surface is covered with canvas 

FIG. 4.-WI NDING "FIELD SPOOLS. 
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and waterproof paint, rendering the spool practically 
waterproof. The frame, being completed, is sent to t he 
testing house for assembling and testing. In its jou rney 
through the shop the pieces of the heavy frame a re t rans­
ferred from tool to tool by means of an electric traveling, 

come o pposite each other a nd form a continuous channel 
across the face for receiving the winding. The large 
a rmature cores are not built up solid, but about every 
t hree o r four inches a gun meta l grid, one-fourth of an 
inc h in thickness, is inserted between the layers, which 

FIG. 6. -DRESSING ARMATURE SHAFTS. 

provides an air duct for ven­
tilation, and reduces the 
tendency to heat. A suf­
ficient thickness having 
bee n obtained, the second 
half of the spider is put on, 
and the plates are pressed 
firmly together by hydraulic 
power, an ordinary hy­
draulic wheel press being 
employed for the larger 
generator cores, and an in­
genious arrangement of hy­
draulic pressure is provided 
for the smaller cores, which 
will be illustrated in con­
nection with motor arma­
tures. The core being re­
moved from the press and 
the plates secured by bolts, 
it is mounted in suitable 
bearings, and the exposed 
portions of paper in the 

thirty ton crane, illustrated in F ig. 5, w hich is o p erated 
by three double reduction railway mot o rs, a n d i ts m ove­
ments are controlled by the operator fro m a susp e nded 
cab, as shown. Besides the elect ric crane, t he s h o p s a re 
provided with wall cranes and hand h o is ts a nd na rro w 
gauge tracks upon which low t rucks a re r un th a t t rans­
port the parts fro m sh op to sh o p as the case may require. 

The construction of the arm atu re 
next claims our attention, a nd we will 
begin with the shaft, which is of forged 
steel, in various lengths, de pending 
upon the size of the machi ne t o be 
constructed. These are p urch a sed 
from the steel mills, those for t he 
smaller mach ines being forged plain, 
while those for the large generato rs 
are rough hammered to sh ape to save 
expense in turni ng. Fig. 6 illustra tes 
the operation of turning off o r dressing 
the shafts, the lathes being so a r ranged 
that one man can oversee t h e work o f 
t_wo machines. The key seats a r e t hen 
cut, and the shafts are read y fo r the 
spider which carries the armat u re core. 
This is cast of gun metal in t wo pa rts 
(Fig. 7) and is keyed to the sha ft. One­
half being in place, the process of build­
ing up the core will follow, bu t we must 
first repair to the punch a nd press 
room where thirty or more p r esses 
(Fig. 8) are employed in s tamping 
out from sheet iron or mi ld steel the 
segments or discs from which t he 
armature cores or rings are construct ­
ed. The plates for small armatu res 
are cut round, with notched edges a nd 
bolt holes, so that when laid up the 
completed core has channels for re­
ceiving the wiring, thus saving the ex­
pense of milling out the channels. The 
large armatures, such as those for the 
ten pole generators, are eight feet in 
diameter, and the plates for these are stamped in seg­
ments about four feet long and then notched in a separate 
press. The plates are then p laced in the ann ealing 
ovens, where they remain for twenty-four hou r s, a n d are 
then allowed to cool gradually. 

The next process is shown in Fig. 9, and consists in 
laying up the segments about the core a n d shaft by hand. 
with tissue paper between the p lates, so t h at t h e ~o tches 

channels are burned off by 
means o f a gasoline blow lamp, and the channel surfaces 
a re mechanicaily smoothed out by means of s huttle files 
which are operated by a pulley and rocker arm. 

The objec t of building up the armature core from 
thin plates, or of employing a laminated core, as it is 
termed, instead of a core of solid metal, is to prevent the 
inductio n of eddy or parasitic currents which would cause 

FIG 8.-STAMPING CORE PLATES. 

the core to heat and reduce the efficiency of the machine. 
The core is now ready for the winding, and it is 

transferred to another shop for this purpose. The cross 
sections of the channels in the face of the core, which are 
d esigned to receive the wiring, are of special shape, be­
ing larger a t the bottom than a t the top, so that when 
the wiring is in place it can be sec urely held by a wedge 
shaped wooden rod which is driven in from one end, and 



THE STREET RAILWAY JOURNAL. 455 

prevents the possibility of the wire being thrown out by 
centrifugal force. In the manufacture of all the M. P . 
generators above 100 H. r., flat copper rods a re e m ­
ployed instead of wire for the bobbins, a nd in t he 

FIG 7-GUN METAL SPIDER. 

ho rn co nn ection is riveted on, by which connection is 
readi ly made with its mate at the adjoining quarter. 
The ba rs a re connected in series, so that when finished 
they form o ne cont inuous conductor entirely around the 

FIG. 9 -S UILDING UP ARMATURE CORE. 
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FIG. 10. -COMMUTATOR DEPARTMENT. 

armature of the 300 H. P. machines, these rods are about 
half an inch wide, one-eighth of an inch thick and two 
feet long. F?ur of these, separated by insulating material, 
are placed tn each channel, which is first lined with an 
insulating material about one-sixteenth of an inch thick 
but before being put in position, a flat, insulated, ram'~ 

core. Suitable connections are a ttached to o ne end o f 
each set of bars or bobbins, as they are termed, which 
serve to lead the current to the bars of the commutator. 
The commutator-various sizes of which are shown in 
Fig. 10-is a drum composed of copper bars insulated 
from each other, which is mounted on the shaft to one 
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side of the core, and serves to collect the currents induced 
in the individual bobbins, and transmit them to the 
brushes. 

The making of the commutator is a very interesting 
process, and one never tires of watching the details. 

and consists of placing the bars, separated by mica 
and shellac insulation, within iron rings which are pro­
vided with numberiess set screws by means of which the 
bars are firmly set together when the arc is completed. 

The sheets of mica which insulate the bars of the 

FIG. IL-FINISHING COMMUTATOR BA RS IN PROFILING MACHINES. FIG. 12,-DRILLING COMMUTATOR BARS. 

\Vedge shaped, rolled, copper bars of suitable length are 
purchased from the manufacturers and .on being received 
at the shop are first inspected and straightened by being 
placed on a flat steel plate and dealt a few deft hammer 
blows. A short ear of copper is then riveted on one end 
of the bar at an obtuse angle, the parts being first halved 

commutator are stamped out to correspond in shape with 
the bars and ears, the two parts, bar and ear, being joined 
by trefoil dovetail, a most ingenious arrangement which 
prevents the mica plates from breaking or pulling asunder. 
This method of joining the mica plates has been adopted 
after a good deal of experimenting, and illustrates very 

~.,,,,.;,,. .... ~• . ' 
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FIG. 13.-ASSEM BLING PARTS OF GENERATOR FOR TESTING. 

out o n a small milling machine so that they fit closely to­
gether. The bars are then passed through a series of 
profiling machines (Fig. 11) upon which the surfaces are 
brought to a smooth, uniform p lane. The profiling tool 
consists o f a vertical spindle having milling teeth cut in 
the lower end, which, being made to revolve rapid ly, is 
brought down upon the face of th e bars and quickly t rims 
it off. The laying-up process is next in order (Fig. 10) 

forcibly the care and attention which are given to the 
minor details in the process of manufacture, thus insur­
ing a reliable product. 

It will be noted that mica performs an important 
office as an insulating material in the manufacture of gen­
erators and motors. The supply of this mineral is ob­
tained chiefly from Canada, and is at first carefully sorted, 
when it is split into its ultimate sheets, young girls being 
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chiefly e mployed on this work. A number of sheets are 
then cemented together by shellac and baked, when they 
are ready for stamping into the required forms. Th e 
object of splitting the mica, mixing and then reuniting 
the sheets, is to prevent the possibility of a short circuit 
being formed between the bars by the presence of metal­
lic ore in the mica. The commutator having been formed 
in the retaining rings, is placed in a lathe, and the ends are 1 

turned down for receiving the co llars a nd following rings, 
which, being put on with mica insulation between, support 
the bars in place. The retainin g rings are then removed 
and the surface is turned down to a required diameter, 
guide lines being left on each end to serve as marks for 
future turning. The ends of the ears are then drilled 
(Fig. 12) to secure the leads which connect the bobbins 
with the bars. The 

/ 
/ 
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ProJ.!:rcss of Electric Hailwa)· Eq uipment in 
Brooklyn. 

\Vork on the new power statio n of the Brooklyn C ity 
Railway Co. at th e foo t of 52d Street, Brooklyn, 
is being pushed forw a rd as rapidly as possible, and prac­
ti cally all of the foundat ions have been completed. Thi s 
part of the station is ve ry su bsta n tia l and has required in 
its construction about IO, ooo t o ns of granite. The bu ild­
ers are now at work o n the b rick chimney, which is to be 
213 ft. high, and are adva ncing in i ts construction at the 
rate of about five feet per d ay. The side wall s, which are 
of brick, are also progressing rap idly, a nd wo rk is about 
to be commenced on the iron work, which includ es the 
the elevated gallery in the ce ntre of the power station, 

about sixteen feet 
from the grou nd . up­
o n which th e gen­
e rators w ill b e 
placed . In the neigh­
borhood of th irty­
five miles o f trac k 
have bee n prepared 
for the electric equip­
ment, a nd ab o ut 
twenty-two miles o f 
o v e r h e a d system 
have been erec ted. 
This part of the work 
is also progressing 
rapidly, and the com­
pany expect to have 
by Christmas fifty 
miles in operation. 

parts of the genera­
tor are then assem­
bled, and in Fig. 13 

we find the machine 
in the testing room 
and belted to an en­
gine. The upper half 
of the frame being 
removed, the arma­
ture is placed in its 
bearings, and the ma­
chine is assembled 
with the brush holder 
yoke adjusted in 
place. The brushes, 
which c o 11 s i s t of 
small carbon blocks, 
are inserted, and the 
adjusting mechan­
ism, which consists of 
a hand wheel and 
worm gear, as shown 
in Fig. 14, is put in 
place, and the self 
oiling boxes with 
their interlaced lin­
ings (composed of 
gun metal and bab­
bit) being adjusted 
and the poles joined 
by a metallic lltircuit, 
the engine is started, 
when our assembly 
of inanimate matter 
suddenly becomes, 
apparently, a thing 
of life, capable of 
sending forth a mys­
terious force which 
may be transformed 
into power or light, 
or which may pro­

F1G. 14.-500 H. P. MULTIPOLAR GENERATOR. 

The rolling stock, 
which is at present 
being built or re­
modeled for the elec­
tric equipment, con­
sists of 110 cars, each 
with a length of 
body of twenty feet 
five inches. Fifty of 
these will be new 
cars, half being sup­
plied by the Lewis & 
Fowler Manufactur­
ing Co., and half by 
the J. G. Brill Co. 
The other sixty will 
be sixteen foot cars 
taken from the pres­
ent stock of the 
Brooklyn City Rail­
way, but changed 
over so as to have 
the length mentioned 
above. These six­

duce a disagreeable shock to the human being who is so ' 
unfortunate as to form part of the circuit. 

We have followed our machine through its various 
stages of development, but have overlooked one of the 
most important details, and one which has contributed 
more than any other to the excellence of the product, and 
that _is the rigid inspection and testing to which every 
part :s subjected before leaving its individual department. 
The Journals of the shaft have been callipered, the joints 
of th~ frame, etc. have been examined, the wiring has 
bee~ inspected, and so on with other details. Every de­
fective part has been rejected, and our machine stands as 
perfect as mechanical skill can make it. 

A NEW line of street cars has been constructed at 
Paris, between the Madeleine church and the manufactur­
ing su}:mrb_ of St. Denis, especially for electric traction. 
The tnal tnps were recently run on a portion of the route 
between the ~lace aux Gueldres and the gates of St. 
Ouen, and with much success. A second service of 
electrically hauled street cars will be organized shortly 
between St. Denis and the gates of St. Chapelle. 

teen foot cars will have new sills, new platforms, 
new dashboards and new sashes, when necessary, and 
will be repainted and revarnished. For the interior orna­
mentation the co mpany will use veneer oak or similar 
woods, fastening it to the old carlines of the roof, while 
the roof itself will be strengthened by introducing steel 
carlines at four different points. Of the sixty cars now 
being changed, fifty will be remodeled by the Brooklyn 
City Railway Co., and ten by the Lewis & Fowler Manu­
facturing Co. New trucks will be furnished for all the 
cars, the types of trucks selected being the Taylor, the 
Pearson, the McGuire, the Peckham, the Brill and the 
Lewis & Fowler. 

The engineers of the Atlantic Avenue Railway Co. are 
also busily engaged in supervising the installation of their 
electric equipment. The company have laid a consider­
able amount of new rail, and are at work on the construc­
tion of their power statio n. The first car of those which 
are being built for the company by the St. Louis Car Co., 
at St. Louis, Mo., is expected shortly. 

The bonding of the rails for an electrical return is 
being done by the company in a novel manner, as shown by 
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the accompanying cut, and a patent on the method has 
recently been secured by the inventor, T. J. McTighe, of 
Barry & :\1cTighe, of New York, engineers for the Atlan­
tic Avenue Railway Co. The bond, instead of being three 
pieces of metal, is a single piece with shoulders or rivet 
heads formed by upsetting the metal, or it may be made 

t 

from stock, the 
diameter of the 
shoulder being 
swaged down 
to form the 
rivet ends, or 
the ends may 
be welded to 
the body piece. 
The bond is but 
from nine to 
ten inches long 

6z; · __ a - 1 i n s t e a d o f 
l O O O O )> O I thirty inches or 

METHOD OF BONDING RAILS -ATLANTIC 
more, and in­
stead of being 
connected 
t h r o u g h the 

AVENUE RAILWAY, BROOKLYN 

web of the rail is connected through th e tram of the rail 
near its end. In this way the resistance of the rail 
bonds is reduced about three-fourths, and the whole rail 
bond system can be inspected frequently without dis­
turbing the pavements in any way. To prevent the head 
of the rivet wearing off, the hole is countersunk. -----•-----Love Electric Railway System in Chicago. 

The Love electric underground conduit railway is 
operating with great success on the Fullerton Avenue 

., 

\~ . 

The Boilc1· E<1ttipmcnt at Yonkers, (N. Y.) 

The accompanying engraving gives a view of the 
boiler room o f the Yonkers (N. Y.) Electric Railway 
described in o ur last issue. The boilers are of the Stirling 
water tube type, and are three in number, of < ighty horse 
power each. They are built to carry a steady working 
pressure of 125 lbs., and are carried on iron supports inde­
pendent of the brickwork. Coal is carried directly tc, the 
furnace d oo rs by a hand car running on the track shown 
in the engraving. 

The construction of the Stirling boiler is a departure 
from that of other water tube boilers, and possesses many 
excellent features. The boiler consists of three upper 
drums and one lower or mud drum made of the best 
flange steel. In one end of each drum is a manhole faced 
elliptically, against which a manhole is fitted and held in 
place by wrought steel bolts and arches. The removal of 
these manhole plates gives access to every tube in the 
boiler, and the drums, being three feet in diameter, are 
large enough for a man to work inside conveniently. Ex­
panded into these drums are three and a quarter inch 
tubes, so bent as to enter the drums at a proper radius, 
and to allow for unequal expansion and contraction. 
There is no cast metal of any kind used in the construc­
tion o f the boiler, which permits a high pressure to be 
carried with absolute safety. 

The water is fed in to the rear upper drum, and, during 
its passage to the mud drum (which requires from twenty 
to thirty minutes when the boiler is working at its rated 
capacity), it comes in contact with the ascending gases 
and becomes heated to a temperature over 300 <legs. At 
this temperature the lime, magnesia and other impurities, 
are separated from the feed water and deposited in the 
comparatively cool mud drum, where they are easily 

loop of the North Chicago Street Railroad 
Co. A few weeks ago the armature of the 
generator at the power station was burned 
out by lightning, and as it was necessary to 
send East for a new one, the motor cars 
were not run for a short time. During 
the interim a number of minor changes 
were made on the road, and, to quote 
Superintendent Roach, "It has since been 
operating without a hitch of any kind." 
The North Chicago Street Railroad Co. 
which have accepted the road are greatly 
pleased with its operatio n, and it would not 
be surprising if the system was installed 
on other lines of the North Side company. 
The test which was insisted upon by that 
company was extremely severe. They 
operated it entirely by "green" men. 
·when an employe learned his work 
thoroughly he was removed from his po­
sition as motorman and a new hand was 
substituted. During the period of testing 
there was snow to be encountered, and rain 
fell on sixty days, flooding the streets 
through which the road runs, from curb to 
curb. It is stated that the motor cars 
now perform the work of seventy-five 
horses, that the services of nineteen men 
are dispensed with, that sixty electric lights 
are fed with current from the generator, 
and that the expenditure for coal is not 
over $4 per day. 

-~~ . I 
~- \ ;0''/ ': 

The Love company have taken a con­
tract for the installation of a road in Wash­
ington, D. C., and General Manager 
Wheeler states that he has been requested 
to furnish figures for the introduction of 
the system on more than 150 miles of road. 

THROUGH the courtesy of Mr. \Villard A. Smith, of the 
Transportation Department of the \Vorld's Columbian 
Fair, we are in receipt of a handsomely engraved invi 
tation to be present at the ceremonies attending the dedi­
cation of buildings at Jackson Park, October 11-13, 1892. 

BOILER ROOM-YONKERS STREET RAILWAY. 

blown off. As a result, the front two banks of tubes are 
filled with chemically pure water and do not scale. This 
is a very important feature for many localities, for, gi_ven 
a clean heating surface inside and out, fuel economy 1s a 
natural result. There is also an absence of handhole 
plates, which often cause much annoyance from leakages. 
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The Sal'cly of New Yo1·k Elevated Travel. 

The New York Elevated Railroad, in many irnpor 
tant particulars, affords the most perfect service in the 
United States. On its ninctv miles of track it carried in 
1891 over 550,000 passe ngers for every day in the year, 
and the business is growing every day. 

The value of this elevated structure to the commu­
nity, in dollars, may be inferred by noting that the tax 
appriasers of New York for th e year 1892, put the increase 
of real estate in the three wards above Fortieth Street, at 
$22,000,000 in excess of the year 1891. As this railway 
service has been in existence for about fourteen years, 
the total increase iu the assessed value of the mentioned 
districts reaches a colossal figure. 

The greatest complaint against this service is that it 
is insufficient for the wants of the rapidly growing dis­
tricts, which this service alone has created. Trains are 
frequently run at minute intervals in the busy hours of 
the day, made up of five passenger cars holding, when 
crowded, as they usually are at such times, about 100 
passengers each, or 500 for the entire train. The seating 
capacity, however, is only 300 for each train ; the aisles 
and platforms hold the remainder. 

But the astonishing part of the whole business is, 
that not a single passenger's life has ever been lost 
( among those remaining on the cars) since the road 
went into existence. This record is largely due to the 
ability and management of Col. F. K. Hain, the road's 
third vice-president and general manager. This safety 
to human life may be appreciated by a reference to gov­
ernment statistics, regarding the loss of life annually on 
the steam surface lines. The proportion of passengers 
carried on the elevated road, to those carried on all the 
steam surface roads in the United States, is two to five. 
For the year ending June 30, 1890, on the steam surface 
lines, there were 286 passengers killed and 2,425 injured, 
which year is a fair average. On the steam surface 
roads, one passenger is killed to every 1,727,789 passen­
gers carried, or for every 41,425,823 miles accomplished. 

If the elevated road killed and injured as many 
passengers as the surface lines, counting a three mile trip 
as the average on the elevated railroads, against an aver­
age journey of 24.06 miles for each passenger on the 
steam surface roads, to maintain the average for that 
year, fourteen should have been killed and 121 injured 
on the elevated roads. Multiply these figures by the 
nearly 2,000,000,000 passengers the elevated roads have 
carried since they went into existence, and to maintain 
the country's average loss of life, etc., about 140 passen­
gers should have been killed, and 1,210 injured. 

It may be noticed, we do not refer to train hands in 
either case, but only to passengers; of these, as has been 
stated, none have ever been killed, who remained aboard 

The Baltimore Belt Linc Tunnel. 

The announcement th at electric loco moti ves would 
be used in the Balti more belt line tunnel has concen­
trated the attention of electric railway engineers upon 
that great _undertaking now being push ed rapidly forward 

-- Spring-Lin e-· 
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FIG, 1.-DIMENSIONS OF TUNNEL- BALTIMORE BELT RAILWAY. 

to completion in the city of Baltimore. The use of elec­
tric power upon this underground railway to draw ordi­
nary passenger cars will mark a departure in electric rail­
roading in this country, and seems only the forerunner of 
a much wider application to trunk line conditions. 

The main object of the belt line is to afford the Bal­
timore & Ohio Railroad Co., a shorter and all-rail route 
to the North and to give this company and the Maryland 
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FIG. 2 - LONGITUDINAL SECTION AT SHAFT NO. 3-BALTIMORE BELT RAILWAY. 

the cars on the elevated road, and not half a dozen have 
ever been injured, and these injuries have been very 
slight, and of little consequence, comparatively, when the 
total volume of this vast business is considered. 

-----•·•-----
THE second electric railway using the overhead sys­

tem in Belgium, will be installed between Jeuseppe and 
Liege. The Thomson-Houston system will be used. 

Central Railway Co. facilities for reaching the heart of 
the city of Baltimore equal to those enjoyed by the Penn­
sylvania Railroad Co. At present the trains over the 
Philadelphia division of the Baltimore & Ohio Railroad 
enter and leave Baltimore by a ferry transfer, three-quar­
ters of a mile in length. 

The work of constructing the tunnel is under the 
charge of Messrs. Ryan & McDonald, contractors, who 
have successfully built many of the underground rail-
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roads of the country. The belt railway com mences on 
South Howard Street, near Hamburg Street, in the neigh­
borhood of the yard of the Baltimore & Ohio Railroad, 
and runs out Howard Street beyond Richmond Market, 

A 

A 

former co ntains a cage carrying rails for the dump car, 
and is operated by a Ryan .. ~ McDonald hoisting engine 
situated at the mouth of the shaft. Here is also placed 
a second engine for operating a timber derrick, as well 

FIG. 3.-TRANSVERSE SECTION OF TUNNEL DURING CONSTRUCTION­
BALTIMORE BELT RAILWAY. 

as an electric light engine and dynamo, and 
the boilers for furnishing steam. The ma­
terial removed from the heading is dragged 
by mule power in dump cars to the shaft 
and raised to the surface, when it is dumped 
into carts and afterwards used for filling 
on the Baltimore & Ohio Railroad. Fig. 2 

also shows section of a heading with bench 
derrick at work. There is a similar derrick 
and rigging in the opposite heading. The 
arrangements at the other four shafts are 
like those described above, except that at 
shaft 5 buckets are used to hoist the excava­
ted material instead of elevators, and there 
is no electric light plant, current for the arc 
lamps in the drifts being derived from the 
stations at ~hafts Nos. 2 or 3. Otis Bros., of 
New York City, supplied the elevators for 
shafts Nos. 1, 2 and 3, and Bates & Co. of 
Baltimore, that at shaft No. 5. Figs. 3 and 
4 show sections of headings and method of 
driving employed. As will be seen, two 
bottom side drifts and one top drift are 
driven, the former being kept about twenty­
five feet in advance of the latter. By this 
method the material through which the top 
drift is being driven is kept drained by the 
bottom drifts. Considerable water has been 
met in the construction of the tunnel, and in 
many of the bottom drifts enough water is 
constantly flowing to fill a five inch pipe. 

then through open cuttings to the terminal of the Mary­
land Central Railroad, then along the south side of 
Seven th Street to the city limits and Bayview sta tion, 
where ·it will connect with the tracks of the Philadelphia 
division of the Baltimore & Ohio Railroad. 

To provide capital for the work, the Maryland Con­
struction Co. was organized by officers of the railways 
interested and Baltimore capitalists, and 
John P. McDonald, one of the present con­
tractors, was elected president. \Vork was 
commenced in September, 1890. The entire 
length of line is 7.2 miles, of which 8,600 
ft. is underground. The estimated cost of 
the entire line is about $6,000,000 and o f 
the tunnel $1,750,000. 

The bottom drifts are about 8 X 8 ft., afford­
ing sufficient room for two miners and a helper. By 
working it two ten-hour shifts an advance of from fifty 
to ninety feet per month can be made in each head­
ing. The bottom of each drift is then excavated until a 
solid foundation is obtained, concrete, if necessary, being 
laid for a depth of one or two feet; the side walls are 
then built, and the space between the side walls and the 

Street Rai!U'ay Juurual N. 1" 

It was in the tunnel, of course, that the 
chief difficulties were met. The section de­
cided upon is shown in Fig. 1 and is twenty­
seven feet wide and twenty-two feet high, 
maximum dimensions, the excavation neces­
sary being from three to five feet greater 
than this. The greater part of the soil 
through which the tunnel is being driven is 
sand, but there are seams of gravel, clay, 
etc., with layers of rock, and one section 
where for about 550 ft. the tunnel will be 
driven through solid rock. The greatest 
distance between the crown of the tunnel 
and the surface is seventy feet, a nd as th e 
work extends the greater part of its length 
under Howard Street, one of the principal 
business streets of the city, excavation had 
to be carried on without obstructing the 
street, adding largely to the difficulty of 
the work. 

Five shafts have been sunk from the 
surface, all on one side of the line of the 

F.G. 4.-TRANSVERSE SECTION OF TUNNEL DURING CONSTRUCTION, TOP 
HEADING ENLARGED.-BAL Tl MORE BELT RAILWAY. 

tunnel, and these are connected to the tunnel at the 
bottom by horizontal drifts. Fig. 2 shows the details at 
shaft No. 3, the horizontal dimensions of which are 9 X 
14 ft., inside timbers, and total height of hoist, fifty-four 
feet. The shaft is divided into two compartments, the eleva­
tor well and a well in which to lower long timbers. The 

outside lagging is packed with dry rubble or rubble ma­
sonry. As the top drift is enlarged its supports are ar­
ranged to rest on the side walls, as shown in Fig. 4, leaving 
the material between the two side drifts to be removed 
later. 

The brick work of the arch is built in eighteen foot 
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sec ti o ns, a sec ti o n be ing com me need as soo n as the exca­
vation has been co mpleted, in advance of t he fini shed 
portion for the necessary distance. The arch is built in 
most places of five layers of Baltimore brick, but eight 

about for ty lette rs for in form a tion to as many different 
s tree t railway co mpa nies and received a nswers fr<Jm 
nearly all, and I agree with the prcside n i: o f a street rail­
way company wh o closes hi s letter a s follo ws: 'I would 

ad vise yo u not to take much stock in t h e 
ta lk o f se ll ers of equipments, bu t fin d out 
your own needs and pu t in plans to suit 
yo urse lf.' I agree in pa rt with him T al k 
is cheap. I a m advised to put in a seven t y 
horse po wer genera tor for my four can,, 
and tha t ea ch ca r s ho ul d have a thirty 
horse power in motors a ll agreed to that. 
But o ne re p resentative moto r man said : 
' You oug ht to adopt o u r system because 
yo u can pro pel you r cars with ha lf the 
current requi red by t he motors of t h e 
other manufac turers.' A nd to ve rify h is 
s tatement, he pulled ou t a book of tables 
showing thi s motor really o nly t ook h alf 
as much powe r a s the other moto rs. T his 
was good news to me, because I t hought 
that if this moto r took o nly ha lf as much 
current as the others, a thirty- five h orse 
power would be am ply larg e enoug h. 
But what was my surprise wh en in reply 
to my inquiry as to what size of g enerator 
he would recommend, he smilingly said : 
' A 120 H. P. generator will do.' 

FIG. 5.-INTERIOR OF TUNNEL-BALTIMORE BELT RAILWAY. 

"Nearly every answer of inquiry closes 
by saying,' Be careful; don't believe half 
what the equipment men say. Make your 
own plans. Don't build too s mall a sta­
tion. \Ve could ha ve sa ved tho usan d s of 
dollars if we had to d o it over again.' " 

layers are used in some portions. Air for ventilation is 
supplied from the exhaust o f the drills and hoisting 
engines in the headings, and also by special pipes supplied 
by air from a conductor located at the corner of Park 
Avenue and Preston Street and which also supplies hoist, 
drills and pumps. This condenser, the only one used in 
the work, has cylinder dimensions eighteen a nd a quar­
ter inches diamete.r, with twenty four inches stroke, 
runs at ninety-four revolutions and furnishes 683 cu. ft. I 
of free air per minute. It was manufactured by 
the Ingersoll-Sergeant Drill Co. who also fur­
nished the three drills employed in the work. 
Fig. 5 is from a photograph taken by flash light 
of one of the top headings, and Fig. 6 shows 
two Ingersoll-Sergeant drills used in the re­
moval of rock. The linear feet of the tunnel com­
pleted July 30, 1892, was 5,405. 

A description of the electric locomotives to 
be used, and which are being manufactured by 
the General Electric Co., at Lynn: Mass., was 
given in our June issue. 

- ---•~•---- --
Which Electric l\lotor? 

The following quotation from a letter re­
cently received by us, graphically describes the 
~roubles wh!ch one street railway manager had 
111 endeavonng to select the best electric system 
to use upon his road: 

"Before I started on my investigating tour 
I thought from what I had learned from street 
railway n1en and from a good deal of reading 
in the STREET RAILWAY JOURNAL and elsewhere 
that I knew something, but what little I did 
know was knocked out of me by listening to 
the sweet words spoken in my ears by the 
representatives of the different motor manufar.­
turers. I admit now that I know nothing. If 
I co~ld_ combine th~ different systems together, 
that 1s, 1f I could pick out of each that part which is so 
much better than the other fellow 's part, I have come to 
the conclusion that our cars would run without power, 
and we could dispense with a steam plant. 

"After my return from my tour of inspection I wrote 

---►•-•------
THE contrac tors for the electric road fro m Ale"xandria 

(D. C) to Mount Vernon have been put under bonds to 
complete their portion of the work by September 1. 

THE St. Paul City Railway Co., and the Minneapolis 
St. Railway Co. will soon be things of the past, and in a 
very short time the street railway systems of St. Paul and 
Minneapolis will be opened and operated by the Twin 
City Rapid Transit Co., which was organized several 

FIG. 6.-DRILLS AT WORK-BALTIMORE BELT RAILWAY. 

months ago. As one of the first steps in the movement, 
General Manager Scott of the City Railway Co. has 
resigned his position, and the new company will have its 
headquarters in Minneapolis, and will be in charge o f 
General Manager Goodrich. 
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World's Fair Transportation Building. 

In the March issue of the STREET R AI LWAY JOURNAL 
appeared an engraving showing the Transportation Build­
ing at the \Vorld's Fair grounds. Since that time work on 
the structure has proceeded with great rapidity, and the 
building is now approaching completion. The cut here­
with presented is a reproduction of a recent photograph 
of the north entrance. The entrance, it will be observed, 
is decorated by a number of life-size figures, some alle­
gorical, and others of eminent men who have contributed 
by their inventions to the development of transportation 
machinery and appliances. The figure at the right is that 
of a helmsman, and that at the left of a brakeman. -···-Gas Motors in Illinois. 

J. 1\1. Roach of the North Chicago Street Railroad 
Co. has been elected president, and 0. \V. Owsley, of the 
\Vest Chicago Street Railroad Co., vice-president of the 
Connelly Motor Co. of Illinois, mentioned in our last 
issue, as recently organized to build gas motors under the 

An Air Brake fot· Street Railway Cars. 

\Vith the change from horse power to mechanical 
traction in street railway service, the greater weight and, 
in most cases, the greater speed of the cars have increased 
the demand for a quick act10n power brake. Trains 
composed of several cable cars or electric cars and trail­
ers, weighing from six to ten tons or more, have to be 
stopped quickly in crowded streets so that the necessity 
of a power brake is almost, if not quite, as indispensable 
as in steam railway service. Air brakes have now prac­
tically supplanted all mhers in steam railway service, and 
in our April issue of last year we described the Gene1 t 
air brake which was designed for street car service. In 
the accompanying illustrations is shown the same brake, 
improved, and as now placed on the market by the Gen­
ett Air Brake Co., of 11- 23 So.Jefferson Street, Chicago, 
and 150 Broadway, New York. 

The air compressor is small, compact and effective, 
and with the rest of the apparatus is so placed as not ti) 
interfere in any way whatever with the electric equip­
ment. The air pressure in the cylinder is maintained 

PRESENT APPEARANCE OF TRANSPORTATION BUILDING AT JACKSON PARK. 

Connelly patents. The company have secured a factory 
at 197 Clinton Street in Chicago, and five motors are 
already in course of construction. It is expected that 
these will be completed and ready for use on the lines of 
the North Chicago Street Railroad some time during Sep­
tember. They will be used on the Garfield Avenue loop. 
\Vhen these are built the company will construct fifteen 
motors for use on the Sedgwick Street and Larrabee 
Street lines. The company hope to complete these ma­
chines so that they may be operated during next winter. 
The general design of the motor is the same as that oper­
ated with success by Mr. Connelly on the North Side 
system, but minor changes will be made in the construc­
tion, which will add to their mechanical strength. 

- - --•··•----THE annual report of the General Omnibus Co., of 
Berlin for 1891, according to L e Journal tles Transports, 
shows the number of passengers during the year to be 20, 
872,701 in place of 19,193,192 in 1890. The number of 
passengers per vehicle per day was 414, in place of 409 
during the preceding year and the receipts were $558, 
553.68, an increase of $43,081.92 over 1890. In spite of 
the increase in cost of forage the dividend declared was 
12 ¼ per cent, the same as the preceding year. 

steadily at any desired pressure without any attention 
from the driver. The action of the brake is instantane­
ous, both in application and in release, and it is capable 
of frequent application without fear of using up the 
stored air pressure. The brakes on a train of several 
cars can be operated by one motorman or driver, and can 
be applied to every wheel on the train, holding the wheels 
just short of the sliding point and thereby making the 
best possible stop without noise, jar or injury to the ma­
chinery. The brake is simple in construction, has few 
parts, and the cost of repairs is very small. Fig. 1, shows 
a car and the apparatus in place, with a section of the 
lower part of the car broken away to show the position 
of the machinery and cylinder. In Fig. 2, I is the air 
pump or compressor, 2 the eccentric which is attached 
to the axles of the car and furnishes motion to the piston 
of the air pump, J the jam cylinder which contains a pis­
ton attached to brake levers in such a manner that when 
the air pressure forces out the piston the brakes are 
applied, 4 the controlling valve with which the man in 
charge applies and releases the brake, 5 the reservoir 
where the compressed air is stored ready for use. 

Fig. 3 shows the details of the air pump or com­
pressor. This, as has been stated, is driven by an eccen-
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tric keyed to the car axle and has two suction and two I rod, 9, and can be regulated to an y desired tension by I c-g 
discharge valvcs,such as are used in double acting pumps. ulating nut, JJ, which sets th e pressure desired to be~ car 
It is of compact and effective design, and its special feat- ried in reservoir. 
nre i~ the m ea ns !>>: which the pump is prev ented ~r_oi_n 

1 
'~'he action of the air pump is as follO\~S: As long as 

work111g vvhen sufh c1e nt pressure has been s tored up. I !us the air has not reached the set pressure desired to be car­
is accomplished as follows : C and ]) represent the two ried, the pump compresses direct into th e reservoir and 

I 

NO 1.-CAR E.QUIPPE:D WITH GE.NETT AIR BRAKE. 

NO. 2.- DETAILS OF GENETT AIR BRAKE. 

suction valves, E and F the discharge valves which dis- will continue unti l such pressu1·e is reached. \Vhen the 
charge the air into a single passage or port, 0, leading pressure exceeds the tension of the spring it forces up­
through the governing cylinder, B, into the reservoir. This ward the governing pist011, S', and with it yoke, I2, which 
governing cylinder, B, contains a piston, 8, the under side automatically lifts suction valves, C and D, from their 
?f which is held against and actuated by the air pressure seats. This opens the air cylinder and allows the air piston 
in the reservoir. A standard spring encircles the piston to move in free air, doing no work until the air brakes are 
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applied. Any use of the brakes reduces t he pressu re, a nd 
causes the suction valves to return to t hei r seats, when 
the compressor is ready to restore the p ressure a g a in. 
The action of the governor piston is so sensi t ive that the 
slightest reduction of pressure in t he reser voir will sta rt 
the pump to work even though it requ ires o nly one stroke 
to give full pressure, when it is cu t out ag a in . In s tarting, 
compressor fills the reservoir t o a pressure o f thirty 
pounds before the car has traveled 280 ft. In making a 
stop, only two to three pounds registered pressure is re­
quired, and this the compressor fu r nishes again be fore 
the car has traveled forty feet. T he rese rvo ir, mo reove r, 
holds in reserve ten times the requ ired a ir to sto p the car 
even without the additional supply, so tha t the air pres­
sure is practically inexhaustible. 

The eccentric can be easily a ttac hed to the axle o f th e 

Short Grip Cars on the North Chicago Hailway. -.; 

The.North Chicago Street Railroad Co., of Chicago, 
have of late been experimenting with a grip car which is 
o nly twelve feet in length, and provided with seats for 
tweive persons, five on each side and two in front. The 
car was built for the experiment by the Brownell Car Co., 
of St. Louis, and the tests have been so satisfactory that 
Superintendent J. M. Roach has decided to purchase a 
consid erable number for use on the North Side system. 
In a co nversation with a representative of the STREET 
R AILWAY JouRNAL, Mr. Roach said he favored the short 
grip car for the reason that by its use the je;king of a 
train see med, for some reaso n, to be obviated almost 
e ntirely. It rounded curves easily, as the wheel base is 
only four feet . A train composed of the short car and 

FIG. 3. - GENETT AIR BRAKE-DETAILS OF COMPRESSOR. 

car. It is made strong a nd d nrable, a nd being oval in 
shape between the strap and t he ca m , will no t collect any 
dirt. The power of the a ir jam cylinder is easily calcu­
lated, and is equal to the square inch a rea o f the piston 
multiplied by the air pressure carried in rese rvoir. Hence 
six inch diameter and thirty pou nd s air give 850 lbs. 
power, and eight inch d iameter a nd fo rty pounds air give 
2,000 lbs. power. The power may b e inc reased by using 
larger diameters or higher pressures, and by arrange ment 
of brake levers any additional power m a y be obta ined, 
graded to the weight and speed of the car. 

The controlling valve consists of a spec ia lly designed 
three-way valve, and is connected wi th the p ipe to th e 
reservoir, and also with the train pipe w hich supplies the 
air jam cylinder. There is also an o pening t o release the 
~ir from the train pipe and the jam cy linder when the 
valve is turned to release the brakes. A gauge in connec­
tion with the air reservoir can easi ly be a ttac hed to 
the dashboard, while the three-way valve can be placed 
directly under the platfo r m where it is easily m oved. 

T1rn petition of the Belt Line Rai lway Co. o f Aug usta, 
Ga., for an extension of t im e fo r t he constr uc ti o n of the 
road until the 15th of last month was granted. 

trailer possessed all the advantages of a combination car, 
and one conductor was able to look after both without 
trouble. The grip car was sufficiently large to furnish 
accommodations for smokers, and would naturally be used 
by them almost exclusively so that ladies would not be 
annoyed by smoke. The experience he had had con­
vinced him that the car possessed sufficient advantages to 
warrant its adoption on a large scale 

ON July 15, a disastrous fire occurred in the power 
station o f the Penn Incline Railway, Pittsburgh, Pa., caus­
ing damage to the amount of $35,000, all insured. Con­
siderable excitement was caused by the fact that one of 
the cars which was at the top of the incline caught fire, 
and had the cable parted the blazing car would have 
decended the incline and caused considerable damage ; 
but, fortuuately this did not take place, owing to the efforts 
of the fire department. 

-----------To U R IS TS will be especially interested in the announce-
ment that an electric road to the Yosemite and Big Tree 
region of California has been projected by Prof. T. S. C. 
Lowe, of Pasadena, who has been appointed commissioner 
for the management of the Yosemite Park by Governor 
Markham. 
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Street llailway Extensions in Chka~·o. 

The street railway sys tem s of the so uth and west 
divisions of Chicago are to be very considerably ex-

A Chicago Electric Light Station. 

Electric railway interests an<l electric lighting in • 
terests have so many points in common, and the cons t ruc­

tion of stations for the two purposes 
is in many respects so much alike, 
that many of our readers will doubt ­
less be in-terested in the accompany­
ing views of the municipal plant of 
the city of Chicago for street lighting, 
located on the corner of Chicago 
Avenue and Sedgwick Street. This 
p lant has been in operation nearly 
two years and a half, and has ueen 
e ntirely free from shut-downs. The 
dynamos supply current to 250 arc 
lamps each night, covering District 
4 in which there is about thirty­
eight miles of underground electric 
lighting cable. 

CHICAGO AVENUE ELECTRIC LIGHT STATION-SHOWING BOILERS. 

An exce llent view of the eastern 
half of the boiler room of this station 
is given in Fig. 1. This room con­
tains four stee l boilers manufactured 
by the National Boiler Works of 
Chicago, each boiler being eighteen 
feet long, sixty-six inches diameter 
and having six t y-four four inch tubes. 
These boilers are set in brick as 
shown, and are provided with auto­
matic stokers. At the left of the view 
is a Colles heater, made by E. G. T. 
Colles & Co., of Chicago. This heater 
is of 800 H. P. capacity and has recent­
ly been insta lled , with the result of 
appreciably increasing the efficiency 
of the plant. The heater is of large 

tended during the present year. Ordinances were passed 
by the City Council a few weeks ago, and work is to be 
begun immediately. It is not unlikely that electricity 
,vill be introduced as a motive 
power in both sections of the ~ 
city. ~ 

The West Chicago Railroad 
Co. will build about forty miles 
of crosstown lines which will 
greatly improve their service. 
The contract for the track con­
struction has been awarded to 
Wright & Meysenburg of Chica­
go. Johnson and \Vharton rails 
will be used, weighing about 
eighty-five pounds to the yard. 

capacity and is capable of supplying a corresponding 
battery of boilers to that shown. A good idea of its un­
usual size can readily be obtained by comparing it with 

It has not yet been deter­
mined how these roads shall be 
operated. The company h ope ' 
to be able to find a motor that 
will be satisfactorv in all re­
spects, but nothing which has ► 
been examined has met all the 
requirements. The company, 
however, are making tests which 
they trust will lead the way to 
the adoption of a motor The 
track construction will be com­
pleted about November 1. If the 
question of a motor is not then 
determined, horses will be used, 
as the company will have plenty 
on their hands, as the Blue Island 
Avenue cable when it. goes into 
operation will release about 900 

horses on that line. 
CHICAGO AVENUE ELECTRIC LIGHT STATION-ENGINE ROOM . 

The Chicago City Railway Co. will build about 
twenty miles of new road. The Sixty-first, Sixty-third 
and Forty-seventh Street lines will be built first. Seven 
in_ch, ninety pound, Johnson rails will be used, and as they 
will be bonded, unquestionably electric motors wiil be op­
erated. Nothing definite regarding a system can be 
stated at the present time. 

the man who is standing right near it. At the right of 
the heater are the pumps and surge tank. 

The engine room is located in the front of the build­
ing and contains five engines of 125 H. P. capacity each, 
shown in Fig. 2. These engines are of the Ideal type and 
run at a speed o f about 260 revolutio ns per minute. Each 
engine is belted directly upward to three dynamos, as 

"' 
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shown. The engines are run at a pressure of about ninety I 
pounds. A view of the dynamo room is given in Fig. 3. 
This room is directly over the engine room and contains 
eleven dynamos of thirty-five lights capacity each, and one 

CHICAGO AVENUE ELECTRIC LIGtiT STATION -DYNAMO ROOM. 

machine of fifty lig!its, all of the Thomson-Houston 
pattern. Eight circuits run from this station, and the 
switchboard connections under the floor are well insu­
lated. B. B. Dotson, who was the engineer of the first 
municipal plant that the city of Chicago built in 1887, has 
immediate supervision of this station. 

The New Anger Truck. 

A new street railway car truck, the design of John E. 
Anger, of Troy, N. Y., has been recently brought out by 
the Gilbert Car Manufacturing Co., and is illustrated 
herewith. The truck is named after the inventor, and 
contains many novel features, as will be seen from an in­
spection of the accompanying engravi ng which shows it 
complete and ready for operation. Any tendency of the I 
car body to osci llate is avoided through the half elliptical 
springs which are carried in the centre of the truck, and 
by the arrangement of the upper side bars which are 
jointed below the springs. The truck is the longest ever 
built, and supports the car for fifteen feet between centres 
of end springs, touching the body in twelve different places. 
This makes the truck very easy running and adds materi­
ally to its life. 

The ease with which the motive machinery is acces­
sible is another important feature. For repairing the 
motors or the truck, the lower side pipe truss rod is re­
movable, allowing access underneath the truck from the 

IS Feet 

twelve months, however, have proved the desirability of 
the various points embodied in its construction, and the 
manufacturers will now place it on the market with con­
fidence that it will accomplish all that is claimed for it. 

Handsome Cars for Milwaukee. 

The style of cars, which the Pullman Car Co. will 
build for Milwaukee is illustrated in the accompanying 
e ngraving. The length of the car body is eighteen feet 
seven inches. The inside finish is quarter sawed oak; 
spring seats and back covered with ·wilton carpet are 
used. The ceiling is of quarter sawed oak, and is hand­
somely decorated. 

The floor is covered with Everett wood matting, and 
the windows are screened by roller curtains. Four sand 
boxes will be placed on each car, and at the platforms will 
be removable gates. All the trimmings of the car will be 
of bronze. The steps will be of steel of the Stanwood 
type, and for heating the stove of the Standard Railway 
Supply Co. will be employed. 

The cars are mounted on truck, type 19 F, of the 
McGuire Manufacturing Co., and motive power is fur­
nished by Edison double reduction motors. 

NEW PULLMAN CAR-MILWAUKEE. 

The Pullman company have received the contra-:t for 
supplying fifty of these cars. The order for the new 
open cars which the Milwaukee Street Railway Co. ex­
pect to purchase, will not be given out until some time 
this fall. ----•···-----

New York Street Hailway Association. 

The tenth annual meeting of the New York Street 
Railway Association will be held at the United States 
Hotel at Saratoga Springs, N. Y., on Tuesday, September 
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THE ANGER STREET RAILWAY TRUCK. 

s ide. The cap under the journal box is also removable so 
that the axle can be dropped out. This is especially im­
portant where gearless motors are used. 

Although the truck has been in practical use for over 
a year, little has been said before by the manufacturers in 
regard to it, because they were anxious to first thoroughly 
test the truck in actual service. Use on street railways 
in Albany, N. Y., and Paterson, N. J., dudng the last 

20, at 10 A. M. The secretary states that the papers to be 
presented are as follows:-" Recent Improvements in Cable 
Traction," by G. W. McNulty, engineer, Broadway & 
Seventh Avenue Railway Co., New York; and "Recent 
Improvements in Electric Traction," by L. H. Mclntir:e, 
engineer, Harlem Bridge, Morrisania & Fordham Rail­
way Co., New York. The meeting should be well 
attended. 
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Incline llailways in Switzc.-Jand. 

Switzerland is peculiarly th e ho m e o f th e m oun tain 
railway, and man y o f its peaks, fo rm e rl y inaccesible to 
the ordinary touris t, can no w be eas il y a nd qui c kly 
reached by these incline railways. In spite of t h e e nor-

FIG !. - LOCOMOTIVE- MT. RtGHI 1NCLIN E RAILWAY. 

mous expense involved in construction, and the shortness 
of the season, these rail ways seem to be excellent invest­
ments judging- from the number which have been built 
during the last few years and from the present list of 
projected roads. The latter include a railway to the 
summit of the well known Jungfrau, and another part way 
up the still more famous Mt. Blanc. 

The first of these roads was that built up the Righi 

FIG. 2.-VIEW ON MT. PILATE INCLINE RAILWAY. 

in 1874, and was patterned after the Mt. ·washington (N. 
H.) railway which was built in 1868, though a few improve­
ments were introduced. 

The Righi railway starts from Vitznau on Lake 
Luzerne and extends a distance of three and a half miles 
to Rig-hi-Kulm at an altitude of 5,905 ft.. with two or 
three branches to neighboring peaks. The type of en-

gine used, shown in Fig. 1 , weighs twelve a11d a half tons. 
A gauge of four fe e t e ig ht a nd a half inches is used, and 
t he rai ls we igh thirty- fi ve pounds to the yard. The rack 
in to w hich the driving pinion of the locomotive gears 1s 

located midway betwee n t he rails, and consists of two 
chan ne l bars p la ced hac k t o back a11d five inches apart. 
Th e bars are bolted toge th er Ly triangular rivets of cast 
steel which se rve as tee th . Th e ties are set into the solid 
rock or in to masonry, a nd s till furth e r kept in place at 
interva ls of 250 ft., by c ross s leepers which are firmly 
a ncho red . Th e average g ra de o n t h is lin e is 22 per cen t 
a nd th e m axi m um is 25 pe r ce nt. Th e average speed of 
a trai n is abou t three mil es per ho ur. 

Th e mounta in railway to th e su m m it of Mt. Pilate 
( so na m ed because by t raditi o n it was the m ountain 
fro m which P o ntius Pilate fin a ll y e nd ed hi s life by th row­
ing him se lf in to L ake Luze rn e), was su rveyed in 1885, 
a nd was buil t in 1889. The g rad es o n th is line a re muc h 
more seve re

0 
t han on Mt. Righi, bei ng : 36.6 per cen t and 

the m aximu m 42 per cent. Unde r these conditio ns a 
simpl e rack ra il way did not prese nt a gua ran tee of suffi -

FIG. 3.-VIEVV ON INCLINE RAILWAY AT GLION. 

cient safety, and the builrl e rs h ad recourse to a new t y pe 
of ror1d invented by C o lo ne l Locher. The ra iis a r e here 
placed on iron ties, th e latter be ing firmly fastened to 
granite blocks o n a substructure of solid masonry. In the 
centre o f the track a re p laced two vertical racks back to 
back, into which gear the h o rizontal toothed wheels of the 
locomotive. The la tt e r is not separate from tlte passen­
ger car, but the two a re co m bined so as to form one 
vehicle, the wh ole being carri ed o n two axles and sup­
oprted at three points, name ly, at the leading and at the 
ends o f the rear axle. As wit h the Righi railway, the mo­
tive power is in the rea r o f th e passenger section. The 
ca r wheels are without fl a nges, so as to reduce frictio n, 
th e train being kept o n th e track by the centre rack 
which forms a sufficient guide. 

The horizontal pinio ns wh ich gear into the rack are 
four in number, one o n each side at both the forward 
and rear ends of the car , the latte r being depended upon 
for the motive power. These pinions have also two flanges 
which run on the t op and base o f the channel ho ld­
ing the racks, the obj ec t being to steady the c2r. There 
are also specially arranged clutches wh ich can be fitted 
under the rails in order t o prevent the car from being 
blown over by the w in d, if surprised by one o f th e 
furious tempests which a re sometimes encountered at 
these high altitudes. 

The boiler of the locomotive is placed transversely to 
the track, so as to keep t he water on a level. The cars are 
in three compartments, each capable of holding eight pas­
sengers, and are protec ted by two band brakes, one or­
dinary air brake and one au tomat ic brake wh ich fits into 
the gear teeth, and is operated by a wed g e when the speed 
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exceeds three and a third miles per hour. The car, with 
passengers and motive power complete, weighs about 105 
tons, and its average speed is 2.2 miles per hour. Fig. 
2 shows a section of the road and gives a good idea 
of some of the difficulties encountered. The inclined I 
plane railway at Glion, Switzerland, shown in Fig. 3, calls 
for no extended description, as it is a hydraulic cable I 
railway similar to many in America. The line is single 
track at the top and bottom, with a turn out at the central 
part of the line. The rack in the centre of the track is for 
braking purposes. 

Indianapolis Street Railway System. 

The street railway company of Indiana polis, whose 
plucky defense of their rights against labor agitators last 
winter made them well known to railway men the country 
over, are at present operating their road very satisfactorily 
and giving an excellent service. 

At the present time the company operate eighty-five 
miles of track, thirty-five of which are traversed by elec­
tric cars, the motors being of the Thomson-Houston and 

' . 

recently increased by several hundred horse power. The 
boilers are four in number: Two of the Babcock & \Vilcox 
type of 300 H. P. each, and two Hazelton boilers of 500 H.P. 

eac h being used. Sufficient steam is generated in each 
battery to supply the engines, and each battery is run 
from three to four weeks while the other rests. In this 
way an abug.dance of time is secured to clean the boilers 
and to make such minor repairs as may be necessary. 

Oil is burned under the boilers, and the company re­
gard with great favor the use of this fuel. It is found 
much more economical than coal or natural gas which 
was formerly burned. The oil is brought in cars to tracks 
directly across the street from the power plant, whence 
it is piped to the reservoir of the station. 

Until recently, power was supplied by a pair of 
\Vheelock engines of an aggregate capacity of 500 H. P., 

and a single engine of the same make of 250 H. P. The 
demand for power has at times been so great that these 
engines have been called upon to develop 1,000 H. P. 

They h a ve made a splendid record. The srngle engine 
which was installed two years ago has during that entire 
period lost only two hours in running time. Recently 

.. ·-·:.~ .... p .. 

FIG. !.-TRANSFER CAR-INDI ANAPOLIS STREET RAILWAY. 

·westinghouse types. Fifty-five miles are operated with 
mule power, but it is the intention of the company to 
ultimately run all their cars by electricity. In pursuance 
of this policy, all the lines that are rebuilt are laid with 
heavy girder rails, and bonded for a n electrical return. 
In an extension which the company are now making of 
four miles to the fair grounds, a forty pound T rail is 
being laid. Most of the rails at present in use were fur­
nished by Wm. Wharton, Jr., & Co. 

In the fall of 1890 the company introduced on the Ir­
vington line two storage battery cars. They were oper­
ated four or five months, at the en d o f which time th ev 
were in such bad cond ition that they were withdraw~ 
from service, and two mule cars were substituted . The 
cars were then overhauled by the co mpany that had in­
stalled them, and the service was resumed for a seco nd 
period of four or five months. The depreciation o f the 
batteries was so grea t that it was then necessary to 

1

1 

abandon them permanently. It should be said in this 
connection that the officers of the company still have 
faith in the storage system, and believe that the time is 
coming, and is, perhaps, not far distant, when the storage 
system may prove successful. The overhead wires in the 
streets are for the most part carried by centre poles. The 
car windows and platforms are properly guarded for the 
protection of the unwary passenger. I 

The power station was wisely planned to provide for 
considerable extension, and the wisdom of this provision 
is already appreciated, since the capacity of the plant was 

the management have added a second pair of Wheelock 
engines of a nominal capacity of 600 H . P. 

The entire equipment of generators was, until re­
cently, of the Thomson-Houston type, and consisted of one 
multi polar, 250 H. P. and five eighty horse power machines. 
The Wheelock engines just installed will drive two Wes­
tinghouse multipolar generators of 250 H.P. each. 

The transfer system of the company is rather unique, 
and the plan which is followed is one which, perhaps, 
would not be feasible in many cities. A general system 
of transfers is in use, and the public avail themselves of 
it to a remarkable extent. There are no cross lines in 
the city, and all cars, with the exception of those running 
on a single line, pass the transfer station on \Vashington 
Street near Illinois Street. A view of the station, which 
resembles a large vestibuled car, is presented in Fig. 1. 

Within the car, and near the doors at each end, is sta­
tioned a transfer man. Cars coming from either the 
east or the west stop at the platform of the transfer sta­
ti o n, and those wishing to make a change enter the sta­
tionary car. The transfer men call the several cars as 
they stop, and transfer those waiting to the car that they 
wish to take. Pers'o ns who may wish to take cars at this 
point, but have not paid their fare on any car, hand their 
nickels to the transfer man on entering, and the latter 
registers it as an ordinary conductor. Passengers from 
the single line which does not pass the station, although 
it runs within a few steps of the point, are provided with 
tickets entitling them to admission to the station. The 



THE STREET RAILWAY JOURNAL. 

tickets, which are good for only fifte en minutes after is- I 
sue, are collected uy the transfer men and registered by 
them as fares. 

It would appear at first thought to a person who 
watches the operation of the system for th e first t ime, as 
if it would be easy for those so disposed to practise a 
fraud on the company by slipping into the transfer sta ­
tion with a crowd leaving the car ; but either the people 
of Indianapolis are extremely honest and above resorting I 
to such a contemptible, petty bit of kn,1very or else they 

1 have a wholesome regard for the watchful eyes of the 

=-
The Street Hailways of ~cw York. 

P ART I.-.llfetropo!itan Traction Co.'s Lines. 

Although the Metropolitan Traction Co. does not direct­
ly o perate a ny street railway in New York, it exercises a 
large influence in street railway affairs through the amount 
p f stock in various surface street railway companies which 
it owns. Th e company has a capital stock of $20,000,000, 
with $r 2,000,000 paid up, and offices at 76 r Seventh 
Avenue. The president of the company is Henry Thomp­

son who is also president of the Broad­
way & Seventh Avenue Railway Co. The 
following is a list o f the railway com­
panies which th e Metropolitan Traction 
Co. control s by ownership of stock, or 
bv lease : H ouston Street, \Vest Street & 
P~vonia Ferry R a ilway Co., Twenty-third 
Street Railway Co., Metropolitan Cross­
town Railway Co., Chambers Street & 
Grand Street Ferry Railway Co., Broad­
way & Se\·enth Avenue Railway Co., 
Broad way Surface Railway Co., South 
Ferry Railway Co., Sixth Avenue Railway 
Co., Ninth Avenue Railway Co. 

For con\·enience in operation, these 
roads, with the exception of the Twenty­
third Street Railway Co., have all been 
leased to one company as described be­
low: 
HOUSTO~ STREET, WEST STREET & PAVONIA 

FERRY RAILWAY CO. 

FIG. 2 -ENTRANCE TO TUNNEL ON SOUTH ILLINOIS STREET-INDIANAPOLIS 
STREET RAILWAY, 

This rail way company is the successor 
of the Avenue C Railway Co., who~e line 
was sold in r 87 4 und~r foreclosure pro­
ceedings. The company purchased the 
real estate, franchises, etc., formerly be­
longing to the Avenue C Railway Co., 

transfer m.en who guard the entrances and the exits. 
Certain it is that the company have no fault to find with 
the system on this score. 

The company believe that this system is the most sat­
isfactory one that could be adopted if transfers must be 
given. They are relieved of all the doubts that afflict a 
company when a general ticket transfer system is used on 
all the lines. The people of Indianapolis seem to regard 
it as an excellent institution. They have a convenient 
waiting room which is only a step from a car, a feature 
which is especially appreciated in rainy weather. The 
car which they wish to take is called when it reaches the 
station, so they do not have to watch for it. The strong­
est proof in support of the statement that the system is 
popular is to be found in the fact that the present trans­
fer car is the last in a series. The first station was a 
ten foot box car which was drawn by a mule to the trans­
fer point, and was removed at night. At all times the 
mule was attached to the car lest the city officials should 
object to an abandoned car. The plan worked well from 
the start; some residents, to be sure, objected to passing 
into the car, and protested that they would far rather pay 
two fares than be subjected to the annoyance of con­
forming to the regulations governing the transfer sys­
tem. That idea was soon abandoned, and rich and poor 
patronized the station with increased regularity. A six­
teen foot car was substituted for the original station, and 
this becoming too small, the present permanent structure 
was built in accordance with the plan of Tom L. Johnson. 
At the present time the great objection to the station con­
sists in the fact that it is too small. Transferring from 
one car to another is a habit that grows on one, and it is 
hard to accommodate all the people that crowd into the 
stationary car at all hours of the day. 

Fig. 2 shows a view of a car on South Illinois Street 
entering the tunnel, passing under the Union station 
train shed. 

. THE Blakely & Dickson Traction Street Rail way Co.; 
capital $36,000, have been organized at Scranton, Pa. 

from Sheppard Knapp and others who 
were the purchasers under the mortgage sale, for 
$750,000, one-third of which was paid in stock and the 
other two-thirds in 7 per cent., twenty year bonds of the 
road. It has since been extended so that the main line 
has one terminus at the 42d Street depot and the other 
at the Chambers Street Ferry; branches also run to 
the Grand Street Ferry, East 10th Street Ferry and on 
Madison Street. 

This line has assumed a very important position 
recently, on account of its 
having been selected by the 
managers of the Metropolitan 
Traction Co. as a lessee of the 
other roads controlled by them, 
viz., the Sixth Avenue, Broad­
way & Seventh Avenue, Ninth 
Avenue, Chambers Street lines 
and the Metropolitan Cross­
town lines. The present capital 
stock of the company author­
ized by charter is $1,050,000 all 
issued. The funded debt con­
sists of $500,000, 7 per cent., 
first mortgage bonds, due in 
1894. 

The length of line belong­
ing to the company is six and 
a half miles double track. This StreetRnilwnyJoumnlN.Y. 

is laid for the most part with FIG. I -SECTION OF PHILA­
sixty pound, centre bearing, DELPHIA GIRDER RAIL. 
tram rail. Renewals are, how-
ever, being made with the "Philadelphia girder rail," 
further installation of a centre bearing rail being 
prohibited by a recent act of the legislature. For 
new work the company on its various lines will use for 
the most part a heavy nine inch girder rail made by 
Wharton, similar to that adopted by the Philadelphia 
Traction Co., weighing ninety pour ds per yard, and 
spiked directly to the ties. The average daily mileage of 
all lines controlled by the company is 38,000 on week 
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days and about 30,000 o n Su ndays. Of t his number the 
H o usto n Stree t , \Yest S t reet & Pavonia Ferry lines make 
2,900 car miles per ·day. 

Th e mil es per horse per day averag e sixteen, and the 
em plores work ten hours out of twelve. The number of 
passe nge rs carried per day averages from 17,000 to 
20,000. Stephenson cars are used. S ince the new man­
a g e ment has assumed control of the va rious roads in this 
extensive system, a number o f im portant improvements 
have been adopted, and others m o re important are in 
con templation. The transfer sys tem will be extend ed to 
a ll the roads operated by the H o usto n Stree t , West Street 
& Pavonia Ferry Railway Co., just as soon as right has 
been granted to bu ild the m os t impo rtant of th e exten­
sions contemplated, which will act a s connecting links to I 
the system. Another co nsequence o f t he consolidation 
has been a uniform ing of a ll t h e drivers and conductors 

not being forgotten. The management of the company 
have already fitted two comfortable waiting and reading 
rooms for the benefit of the conductors and drivers of 
the road. One of these is at the depot of the Broadway 
& Seventh Avenue Railway Co., corner of 50th Street 
and Seventh Avenue, and is intended for the use of the 
employes of that division. The reading room is light 
and airy, lighted by electric lights, and supplied with a 
large number of the latest periodicals, daily papers, etc .• 
with pen and ink and plenty of envelopes and writing 
paper. Adjoining this is a second room with boot black­
ing facilities, etc. Similar accommodations have been 
fitted up in the depot of the Sixth Avenue division at 43d 
Street and Sixth Avenue, and it is the intention of the 
company to have similar rooms at each of the depots of 
the other divisions. 

The officers of the company are: President, John"D. 

Street Railway Journal N.Y 

MAP OF LOWER NEW YORK CITY, SHOWING METROPOLITAN TRACTION CO.'S SYSTEM. 

o n th e d ifferent l ines, a custom which was before fol- Crimmins; vice-president, Henry Thompson; secretary, 
lowed only on the 23d Stree t line. A reference to the I Thomas F. Ryan ; treasurer, D. B. Hasbrouck, and gen­
accompanying map wi ll sh ow the important extensions eral manager, Thomas H. McLean. 
co ntemplated by the manag ers of this company, and 

. . . BROADWAY & SEVENTH AVENUE DIVISION. 
p n vilege to construct wh ich ha s a lready been requested. 
T he extensions proposed a r e s how n in cut by short The Broadway & Seventh Avenue Railroad Co. was 
dashes. Horse lines in the Me tropo lita n Tractions Co.'s chartered May 26, 1864. In 1885 it acquired, by an agree­
sys tem are shown by lines mad e u p of dots and dashes, ment with the Broadway Surface Railroad Co., the right 
whi le the location of the cable line is indicated by a full to operate its cars over the tracks of that company upon a 
lin e. Th e most important of the extensions are longitudi- guarantee of the payment of principal and interest of 
nal lines on Ninth Avenue, Manhattan Avenue and Lexing- $1,125,000 of first mortgage bonds, and the interest of the 
to n Ave nu e with crosstown li nes o n 96th Street, II6th second mortgage bonds of the company to tlie amount of 
S tree t a nd 146th Street. A pe t ition h as also been made $1,000,000. The Broad way & Seventh Avenue line is divided 
fo r permission to operate t he lines by e lec tric ity on Sixth into three divisions: Seventh Avenue & Park Place, Uni­
and Ninth Avenues, the tro lley wires to be attached to the versity Place line, and the Broadway line proper. All three 
elevated str uc tures; a nd it is hoped that t he necessary con- divisions are now operated by horses, requiring about 1,900 
sen ts wi ll be secu red before long. As evide nce that the animals, but the Broad way line is now being reconstructed 
property owners in t h ese st ree ts are in favor o f a n e lectric for cable traction, a ninety-one pound grooved girder rail 
system, it may be stated th a t a t two pub lic m eetings before being used. The tracks of the first two divisions are laid 
t he boar d of aldermen a t w hi ch a ny p rotesters w ere in- with a forty-seven to sixty pound, centre bearing, tram rail 
v ited to appear, no objecto rs presented themselves. and there are about 227 box cars belonging to the road. 

\Vhile t hese projects fo r impo rtant improvements and The capital stock of the company authorized and issued 
extensions are bei ng carried forw a rd by the management, is $2,150,000. The funded debt consists of $1,500,000 in 5 
the com fort and welfare of th e employes of the road are per cent.,first mortgage bonds due in r904, $500,000 in 5 per 
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cent., second mortgage bond s d ue in 1914, and $200,000 in 
bonds a nd mortgage a t 5 per cent. In additio n t o this 
funded debt for th e use o f the track s of the Broad wa y 
Surface R a ilroad Co. o n Broad way b e tween 15th Stree t 
a nd the Batte ry, th e compa ny assu m es the payment o f 
the principal a nd inte rest of t he bonds mentio ned above 
of the Broadway Surface R a ilway Co., and also for th e 
use of the trac ks o f the South Ferry Railroad Co., th e 
payment of princi pal a nd interest of $350,000 of the mort­
gage bonds o f th a t co mpa ny. 

The terms of the lease with t he Houston Street, \Vest 
Street & Pavonia F erry R ai lway include: T he payment o f 
tl1e interest on th e bo nds of th e co m pany and those guaran­
teed by it, mentio ned above, th e ren t to the city due under 
the Broadway Surface fra nchises, which a mounted in the 
year ending June 30, 1891, t o $85,497.96, a n d a 10 per cent. 
dividend on the stock of the Broad way & Seventh Avenue 
Railway Co. 

with three centre ligh ts. Th e interior of the car body is 
fini shed in th e same sty le as the present Broadway cars, 
i. e. with body painted cadmium an d lower concave ochn·. 
The doo rs a re es peciall y large and ample and afford easy 
ingress and egress. Th e platforms are also large and are 
equipped with wire g a tes at th e side. The bonnets are 
suppo rted by pillars fr o m t he dash hoard. The car is 
equipped with the Stephe nson superspring running gear 
having a nin e fo o t wh eel base, a nd is provided with a life 
guard which extend s all around t he sides, front and back. 

The main d epot of the di vis ion is at the corner of 
Seventh Avenue and 50th S t reet , and 1,900 horses are sta­
bled here. The officers of the co m pany are: President, 
H en ry Thompso n; sec re t a ry a nd t reasurer, Thos. F. 
Rya n ; superintendent H e nry A. Ne wel l. 

S I XTH AV ENUE DIV IS!ON. 

The Sixth Avenue Railroad C o. was the second street 

Street Railwa y J ournal N,Y 

MAP OF UPPER NEW YORK CITY, SHOWING METROPOLITAN TRACTION CO.'S SYSTEM. 

The average daily car mileage o n this system o n a railway company organi zed in New York City, the articles 
week day is 12,850, divided as foll o ws: Broadwa y line, of a ssociation h aving been filed December 6, 1851. The 
9,000; University Place line, 1,250; and Seventh A venue, company h a s a capital s t ock authorized and issued of 
2,600. The average number of passengers per day is $ 1,500,000, and a funded deb t of $5 00,000, 4 per cent., 
divided about as follows: Broadwa y lin e, 90,000 to 100,- first m o rtgage bo nds. The leng th of the line owned by 
ooo; University Place, 6,500 to 7,000 ; Seventh Avenue, the compan y is fiv e a nd one-eigh th m iles double track 
9,000. exte nding from 59th Street a nd Sixth Avenue to Broad-

The cars at present in use on the Broa dway line were way and V esey Street, with a branch to t h e corn e r of 
built by the John Stephenson Co., Ltd. , a nd the Pullman Broad way a nd C a n3l Street . One m ile and a quarter of 
Car Co., and were the first cars constructed without a letter this line at the lower end is o perat ed in co mmon wi th t he 
board above the windows, the sash ex tending to the roof. Eighth Avenu e R ailroa d Co. 
These cars are very handsomely finished , the interior be- The number o f ca r s belo ng ing t o thi s line is r 22, of 
ing fitted in natural wood, mahogany and m aple b eing w hich 102 are b ox and 20 open cars. Most of the cars 
employed. Similar cars are also being used o n the were built by Stephenso n, though so m e a re from the works 
Seventh Avenue division. o f th e Lewis & Fo wler Manufac t uring Co. The cars 

The new cars adopted for the Broad way cab le lin e a re make an average o f 6,000 miles per day on week days 
being built by the John Stephenso n Co., a nd have a a nd about 42,500 p a ssengers a re carried daily. The num­
Iength of car body of twenty-two feet , with dimensi o ns ber of horses e mployed by t h e compa ny is 9 ~5-
over all of thirty feet six inches. The width o f the car The offices an d stab les o f th e company are at 7 58 Sixth 
body is seven feet and the aisles are thirty a n d three- Avenue, a nd at the time o f their construction were con­
fourths i~ches. As will be seen, this gives a large a mount sidered the finest then buil t for the purpose. Even at the 
of r_oom in the aisles and increases enormously the ca- present day they are worth y of re mark, as the management 
pacity of the cars. The free space between two cars has kept pace with the ti mes by the addition ot m odern 
when passing each other on a straight track is twenty-four improvements. The officers of the company are: Presi­
and one-fourth inches. dent, Frank Curtis; sec retary and superintendent, E. 

The interior of these cars is finished in maple with H. Garrison. 
paneled ceilings and trimmings of solid bronze. The The line was lea sed d uring the current year t o the 
seats and b~cks are covered with Wilton carpet, the w in- Houston Street, \Vest Stree t "-~ Pavonia Ferry Railway 
dows are high and large and the car is lighted a t nig ht I Co. for a period o f 999 yea rs, 
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NINTH AVENUE DIVISION. 

The date of the Ninth Avenue char ter is J uly 29, 
1859. The line was built by an association and trans­
ferred to the Ninth Avenue Railroad Co. fo r $6 10,000 in 
stock. The total amount of stock authorized and issued 
by the company is $800,000. There is no funded deb t. 

The road extends from the corner of Broad way a n d 
Fulton Street through Ninth Avenue and the Bou levard 
to the corner of Tenth Avenue and 125th Street, and is 
eight miles long, all double track. The weight of . rail is 
from forty-five to sixty pounds per yard. There are sixty 
cars, of which forty are box and twenty open. T he 
former were built by the company themselves, a nd the 
latter are from the works of the Lewis & Fowler Manu­
facturing Co. The cars make an average of 5,100 m il es 
on week days, and the numher of passengers carried per 
day is about 23,000. The number of horses requ ired to 
operate the line is 712, and the depot is at 814 Ni nth 
Avenue. 

The road was leased during the curren t year to the 
Houston Street, \Vest Street & Pavonia Ferr y R ailway 
Co. for a period of ninety-nine years. T he officers of t he 
company are: P resident, Geo. Law; vice-p resid en t , J acob 
Hayes; secretary and treasurer, J ames Affl eck; supe rin ­
tendent, Lewis P. Foulk; being, w ith t he exce p tion of 
the superintendent, the same as with th e Eigh th Avenue 
Railway Co. 

CHAMBERS STREET DIVISION. 

This division is the only one of those belonging to 
the Houston Street, \ Vest Street & P avo nia F erry R a il ­
way Co., on which short cars without conduc to rs a re used. 
The line is divided into two sect ions, with a co mmon 
terminus at C hambers S treet Ferr v, a nd t he othe r te rmini 
at Grand S treet Ferry and J ames Slip. 

Stephenson cars are used. Th e company was 
merged in 1891 into the Houston S tree t , \Vest S treet 
& Pavoni a Ferry Co. by an exch a nge of stock , sh are fo r 
share, the a mo u nt issued by the larger co m pany fo r the 
purposes o f consolidation being $800,000. Th e C ham bers 
Street line had no fu nded debt a t t he tim e. The daily 
car m ileag e is 1,700 a nd t h e averag e num ber of passen­
g ers car ried pe r d ay is about 9,000. 

METROPOLITAN CROSSTOWN DIVISION. 

The date of the charter of the Met rop olita n Cross­
town R ailway Co. is March 22, 1889, a n d t h e line ex tends 
from t h e foot of W est 23d S t reet to the fo ot of Grand 
S t reet, East River. T he cars make a n a verage o f 1,450 
car miles daily, a nd fro m 7,000 to 9,000 passengers are 
carried each day. T hi s line is no w a pa rt of the H o uston 
Street, West Stree t & P avo ni a R ailway Co. 

BROADWAY SURFACE RAILWAY. 

T W ENTY-T HIRD STRE ET R AILWAY CO. 

The Twentv-third Street Railroad Co. was chartered 
J a nuary 29, 187~, to operate under a franchise secured 
by S. A. Yeomans for $150,000. In 1873 the company 
was a uthorized to extend th e route from 23d Street 
a nd Second Avenue to the foot of East 34th Street, and in 
1876 the Bleecker Street & Fulton Ferry Railroad was 
leased t o this company. 

Its capital stoc k, at present authorized and issued, 
consists of $600,000, a nd its funded debt of $250,000, 7 per 
cent. , first mortgage bonds due in 1893, and $150,000, 5 per 
cent. , debenture bonds due in 1906. In addition to this 
fund ed debt, the company have guaranteed the principal 
a nd interest of $ 375,000 first mortgage bonds of the 
Broadway Surface I<.ailway, for use of part of the tracks 
of that compa ny. The 23d Street line is divided into four 
divisions, which have a common terminus at the. foot of 
\Vest 23d Street, and are named as follows: East 23d Street 
d ivision, East 34th Street divisi o n, Union Square division 
a nd the Brooklyn Bridge & Fulton Ferry or Bleecker 
Street division. These lines are operated by horses, the 
p resent number owned by the company being 975. The 
s tables are a t the foot of West 23d Street. The length of 
track o perated by the company is fourteen and three­
q ua rters miles, la id with fifty pound, centre bearing and 
t ra m rail, except where renewa ls have been made, where, 
as stated above, the "Philadelphia girder rail" is being 
used . The cars belonging to this line are 101 in number, 
and a re from the works of J ohn Stephenson Co., Ltd., 
L ewis & F o wler Manufacturing Co.,Jones' Sons Co., Pull­
man Ca r C o. and the J. G . Brill Co. 

The ave rag e daily mileage on a week day on the 
23d Stree t line is 4,100 ; of th e Bleecker Street line 3,300 ; 
14th Street and Union Square line 890, and average 
number o f passengers on 23d Street 32,000, Bleecker 
Stree t 17,000 to 20,000 and 14th Street line 3,000 to 4,000. 
The o fficers of the company are: President, W. L. Elkins, 
Philad elphia; vice-president, P. A. B. Widener, Philadel­
phia; secreta ry and g eneral manager, Thomas H. 
McLean ; treasurer, C. E . Warren. 

The Paterson Street Railway Co. 

The street railway company at Paterson, N. J., like 
ma ny in other cities, had much trouble, in the days when 
the benefits of electric traction were not so generally ap­
preciated as at present, to secure the necessary rights to 
erec t poles and conductors for an overhead line. The 
o pposition, a s usua l, came from many so urces, but the 
railway company finally triumphed, and their wisdom in 
the selection of electric power has been amply demon­
strated. The elec tric system has been extended rapidly, 
so that it now covers nearly all the lines operated by the 
street railway company, and steps are being taken to 

Many efforts were made by differen t individ uals to equip with the necessary apparatus the only line now op­
secure a street railway franchise on Broad way below 15th erated by horse power. It is o nly necessary to state that 
Street, but all failed until t he one secu red by the Broad- the number of passengers carried by the cars has increased 
way Surface Railway Co. T h is com pany was incor- 100 per cent. since the adoptio n of electricity, to attest 
porated May 13, 1884, with J acob S h arp as president, t he popularity of the latter system. 
and it secured the consen t of the local a uthorities in The electrical equipment now covers eighteen miles 
December of the same year for the cons t ructio n of the of track out of a total of twenty-five miles owned by the 
road. There were charges that bribery h a d been used company. This track is laid with Johnson centre 
to secure this franchise, and J acob S ha rp, t he p ro mote r bearing girder rails, weighing fifty-eight an<l a half 
of the company, was tried on the charg e a nd co nvic ted , pounds to the yard, two miles o f which are laid un 
but obtained a stay, and died from p neumo nia befo re cha irs, the rest being spiked directly to the ties. The 
the new trial came off. la tter are laid two feet between centres and are of chest-

The construction of the road was co m pleted a nd cars nut and white oak. The joints are supported by angle 
were run thereon in June, 1885, by the Broadway & bars with a ten inch tie laid directly under the joints, a 
Seventh Avenue Railway Co. which had a n agreement construction which up to the present has proved satis­
with the Broadway Surface company for the use o f their factory. For a return, the rails are double bonded with 
tracks. O n May 8, 1886, the road passed into t he hands galvanized iron bonds and cross connected every ninety 
of John O'Brien who as receiver made an arrangement feet. The contractors for th e track construction were the 
with the Broadway & Seventh Avenue Railway Co. by Field Engineering Co. and the Thomas Murray Co. 
which this latter com pany continued t he operation of the The overhead line is supported by neat iron pipe 
cars. In 1889 the road was sold at public auction a nd was span poles, supplied by the P ennsylvania Tube \Vorks of 
purchased by the W idener-Elk ins syndicate of P hiladel- Pittsburgh, and , in the outskirts of the city, by octagonal 
phia, and it now forms a part of the Broadway & Seven th 

1

1 wo oden poles. The feed and trolley wires were supplied 
Avenue system. by Benedict & Burnham, and the overhead material by A. & 
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J . M. Anderso n and t he Tho mson-H o us to n Elec t ric Co. 
On recent work the company solde r the troll ey wi re 
to only every fifth insulator clip, supporting the wire 
at the other four insulators by a Rumrill "comm o n se nse' ' 
clip. By this means the work of ta king up a ny slack in 
the trolley is much facilitated sin ce onl y o ne- fifth t he 
number of clips have to l>e unsoldered that would b e were 
solder used at every hanger. 

Sixteen foot cars are used throughout th e lin e, a nd 
the rolling stock is very neat and tasteful. The cars a re 
painted a deep wine color with gold lette ring, and we re 
supplied by the John Stephenson C o., and the Gilbert 
Car Manufacturing Co. Thirty-three inch wheels are 
used, and there is a short step between the body of the 
car and the platform. While this is considered a disad­
vantage by some, the manageme nt believe that the greater 
room secured under the car.for the electrical apparatus 
more than compensates for any drawbacks. The regis­
ters are of the Railway Register and Lewis & Fowler 
make, and Smith headlights are used. 

The motor equipment for the fifty-eight cars at pres­
ent electrically equipped, consists of thirty-three motors of 
the Westinghouse type, twenty of the Edison type and 

' five of the Thomson-Houston type. All of these :.:i.re sin­
gle reduction except three of the latter which are double 
reduction. Steel gears are used. The Gilbert truck is em­
ployed exclusively on all the cars. 

The company rent their steam from the Edison Il­
luminating Co. of Paterson, and their generating appar­
atus is in the station of this company. Their present 
electrical equipment includes five compound wound Edi­
son railway generators of 100 K. w. each, but these will be 
increased shortly by two more of the same type. These 
generators are belted directly to an equal number of Ball 
& Wood simple, non condensing engines, whose cylinders 
measure 16 X 16 ins. Cotton leather belting, manufact­
ured by the Underwood Manufacturing Co., is employed 
to transmit the power. The boiler room contains three 
Babcock & Wilcox boilers of 300 H. P. each, which will 
soon be increased by the addition of two additional 
boilers of the same make of 400 H. P. each. A National 
feed water heater is located in the boiler room, and a 
Stratton separator is also employed. 

Berlin Underground Electric Railway. 

The need of additional transportation facilities in 
Berlin has caused the Allgemeine Elektricitats Gesell­
schaft of that city to propose a plan, outlined below, for 
an underground electrical railway. The increase in pas­
senger traffic is shown by the figures of a single tramway 
co~pan,Y who in 1881 carried 51,000,000 passengers, 
while mne years later they carried 121,000,000. Accord­
ing to statistics, over 50 per cent. of the inhabitants of 
the city have to leave their places of abode to reach their 
business. In the new plan the tramway and omnibus 
companies will still have the short distance passengers. 
The conditions to be held in view in carrving out the 
line are : ~ 

I. The street traffic is not to be interrupted by it. 
. 2. That it shall not be influenced by changes of 

climate. 
3. That it shall supply similar facilities to the tram ­

ways, only at a greater speed. 
4. That the cost of construction maintenance should 

be proportional to the expected traffic receipts. 
The practicability of the plan is proved by the great 

success of the City & Southwark Railway. The trains 
would be composed of an electric locomotive and three 
ca_rs. acc_ommodating 120 passengers, and running at three 
mrnute mtervals, with a speed of twelve and a half miles 
per hour. The lines are not all to be constructed at 
once, but as occasion may require, and consist roughly 
of two concentric circles, each with double lines of rail 
~nd two cross lines at right angles to each other, cross­
mg at the centre of the two concentric circles and con­
necting their circumference. 

A narrow gauge of 39.37 ins. is to be used, and the 
sharpest curve in the "circles" is 164 ft. radius, but 

this o nly occu rs once and where the speed is low; the 
next sm a llest c u rve is 246 ft. rad ius for two short di'->­
ta nces of 75 ft. a nd 79 ft. respec ti vely. A curve, however, 
o f less radius tha n 164 ft. occ urs a t the j unction of tl1e 
"circle" line wit h the " c ross " line, l,ut as the speed is 
necessaril y very low it is of less importa nce. 

The m ateria l t hrough which th e tunn e l is to run is 
sand a nd grave l. The wall s of the tunnel itself a re com­
posed of wrought iron plates, twenty-seve n and a half 
inches broad , with fl a nges on the inside for bo ltin g up; 
the joints be tween tli e fl ang es being made with pin e­
wood strips, to w and cem en t. The t h ickness of the 
plates is .4 in. a nd o f the fl a ng es .59 in., the wh ole tunn el 
outsid e being covered with a layer of cem ent to preve nt 
the pla tes from rusting. The t unnel is to be cut by a 
s pecial machine designed for th e purpose, which consi sts 
of a large shield with a la rge ro tati ng cu tti ng tool in 
advance of the shield, to which wa ter is suppl ied at the 
top of the tunnel, and the refuse is drawn o ff by a large 
tube at the bottom of the tunnel. The whole operation 
is carried out under air pressure t o preven t t h e inflow 
of water, and as the machine a d vances the sections are 
bolted up in their places. A sha ft would be su n k and a 
machine set in each direc tion with a proba ble a d vance 
of sixteen and a half fee t in t wenty-four h o u rs per 
machine. 

The rails are to be supported at twenty-seve n a nd a 
half inch distances by the fl a nges of the sectio ns, an d a re 
to weigh forty and a half pounds per ya rd, the three 
insulators for carrying the elec tri cal conduc tors a re to be 
laid between the rails. • 

The trains, running at three minute intervals, will be 
about 1,000 yds. apart, and forty-eight trains, co nsist ing 
of forty-eight locomotives and 144 carriages, will be 
running at once. Two power stations with two co mplete 
plants each will be erected, and under o rdinary circum­
stances one engine and dynam o of each statio n will 
supply current to one of the c ross lines and ha lf the 
circle line, but the leads will be so arranged that, if 
necessary, the whole system can be worked from either of 
the stations at will. There will be a constant pressure of 
500 volts, slow speed motors with varying resistances and 
gearing running in oil to diminish friction and noise. 

The total length of the line is about thirty miles, 
with an estimated cost of £2,550,000 or £68,500 per 
mile. The charge for any distance per passenger will b e 
1.2d. The traffic is estimated at nearly five persons pe r 
carriage mile, or 57,000,000 passengers per annum, with 
11,800,000 carriage miles or 117,000,000 passenger miles. 
This would bring in a total yearly receipt of £285,000 
of which £144.000 would be required to defray running 
expenses. 

New Power Stations of the \Vest Chicago Street 
Railroad Co. 

Construction on the two ne w cable power houses 
of the West Chicago Street Railroad C o. have been 
delayed quite seriously. The rains which have fl ooded 
Chicago interfered with the work, and o n th e site of the 
station at Blue Island Avenue and 12th Street an unlooked­
for difficulty was encountered. An old slough was struck 
at two different points, and, to make a bottom, 87,000 
cu. ft. of concrete was necessary. The contracts for· 
equipping the two stations were let to the Pennsylvania 
Iron Works. In the Blue Island Avenue plant will b e in­
stalled two Allis 40X 72 in. engines o f 1,700 H . P. each . Four 
sets of vValker's patent drums will be used, the shaft of 
which will be sixteen inches in diameter. The m a in line 
shaft will be eighteen inches in diameter. 

In the station at the corner of Van Buren Street, two 
Allis 38 X 60 in. engines of 1,400 H . P. each will be in­
stalled. 

THE Lakeside Electric Railway a t T oronto, Ont., was 
put in operation on July 15. The system used is the Rae, 
and all the machinery was built in Canada, and installed 
under the direct supervision of Mr. Rae, with the assistance 
of Mr. G. Wilson. The cars are double decked with fore 
and aft seats on the roof. 
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Meeting of the Tramways Institute of Great 
Britain and· Ireland. 

The Tramways Institute of Great Britain and Ireland met a t Guild 
Hall, E. C., on June 27. Mr. W. Carruthers-Wain, who presi::led, was 
unanimously re-elected president for the forthcoming twelve months, 
on the motion of Mr. A. P. Smith, seconded by Mr. G. P. Bradford. 
Other formal business was then transacted, after which· Mr. Elliott, the 
secretary, presented the annual report, in which it was stated that 
thirty-four companies were members of the Institute, and that there 
were also sixtv-two delegates and 150 associates. This showed an in­
crease of five companies since the last report, of six rlelegates and fifty­
two associates. On the other hand, two companies had ceased to 
belong to the Institute (one owing to liquidation and the other to legis­
lation), while twelve associates had ceased to be such owing to promo­
tion, resignation and death. The Council urged most strongly upon 
the members of all classes the paramount interest to increase, by the 
addition of other companies and associates, the power and influence 
of the institution, as there could be no doubt that one result of the 
general election would be legislation which, unless carefully supervised 
and properly dealt with, must have injurious effects upon tramways and 
the shareholders. 

Mr. Carruthers-\Vain, in moving the adoption of the reports and 
accounts, congratulated the members on the satisfactory condition of 
the Institute, and drew attention to the recent development of electric 
tramways. After giving some figures concerning the slow growth of 
tramways in the United Kingdom, he concluded by impressing upon 
the members that pressure should be brought to bear upon parliaments 
ary candidates at the forthcoming election, so that a committee should 
be appointed to inquire into the working of the Tramways Act of 
1870. 

The report of the committee on mutual assurance against accidents 
was then presented by Mr. A. P. Smith. The report recommended 
generally that a company should be formed to undertake the insurance 
of tramway plants. In the discussion on this matter a difference of 
opinion was expressed as to whether, among other points, if such a 
~mpany were formed it could be made self supporting, and as to the 
liability of one company running steam cars and another horse cars. It 
was eventually proposed and carried that the meeting generally ap­
proved of the outlines of the plan, that the committee was auth orizer! 
to take such further steps as might be desirable and the matter be 
reported upon at the next meeting. 

Mr. F. Arnall, A. M. I. C. E., assistant surveyor of Birmingham, 
then read the fol'.owing paper on 

PERMANENT WAY CONSTRUCTION, ESPECIALLY AS REGARDS WEAR 
AND TEAR ANIJ DEPRECIATION. 

When tramways were first laid in Birmingham the question arose 
as to whether they should be laid and maintained by the Corporation 
or whether this work should be left to the company working the line. 
It was thought that as it was the duty of the corporation to maintain 
the roads it would not be altogether right to delegate that duty to a 
company who would use a part of the road for their private business, 
and whose primary o!Jject was not the care of the road, but the making 
of a profit in the using of a part of it. It was, therefore, decided that 
the tramways should be laid by the Corporation and maintained by 
them on terms to be agreed upon with the several companies con­
cerned. 

The first tramways were laid in Birmingham in 1872 and in 1875, 
the lines forming a continuous route, about four and a half miles long, 
from one side of the town to the other. It was nearly all double line and 
laid to a four foot eight and a half inch gauge. In construction the Larsen 
syHem was adopted-an iron rail laid on a continuous wooden sleeper, 
as shown in section in Fig. I. It was fou nd that although the rail was 
fastened to a continuous wooden sleeper, its bearing upon it was evi­
dently very discontinuous; the wood warped and shrunk in a way tha t 
the iron rail could not follow, and however firmly it was fastened down 
it soon worked loose. As this system of construction in and about 
Birmingham is, however, now a thing of the past, it is hardly worth 
while now to go into detail as to the merits or defects it possessed. A 
part of it was taken up in 1887 for the construction of the Hockley ca­
ble tramway, and che remainder in 1889 for the construction of the 
Bournbrook electric line. 

Steam traction was introduced into Birmingham in 1882 , and has 
since received a very extensive development ; its growth was rapid, 
but soon checked. Between 1882 and 1887 the three companies using 
steam on the Birmingham tramways acquired altogether about 120 
locomotives, and I believe the various companies have always done 
their best to keep as many as they possibly could at work on th e roads. 
This paper deals more particularly with the effect of this steam traffic 
upon the tramways rather than with the tramways themselves, and the 
Birmingham results are the more important because the traffic upon 
the lines i5 so exceptionally heavy. In some streets there are four 
lines of routes overlapping each other, and in other streets as many as 
five lines, each route having quite a full comple ment of cars running 
over it. The result is that we have as much wear and tear on these 
tramwavs in five years, or in iour years, as the case may be, as we get 
on a sin'gle route in twenty years. This is, of course, apart from the 
effects of ordinary traffic, which I believe to be very small indeed. 

Knowing, then, the actual amount of wear in five years where four 
routes run over the lines, we have a goori guide as to the amount of 
wear to expect on a line over which the traffic from only one route 
passes will sustain in twenty years. Many things may conspire to in­
crease the effect on the single route in the long period of twenty years, 
such as corrosion, the long continued effect of ordinary traffic, the nat­
ural growth of the district and consequently more frequent se rvice, and 
liO on; but I know of nothing that can possibly diminish the effec t, 

except that the engines, etc., taken ove r the lines be reduced in weight 
or number , which can hardly be ex pected. 

This point of view does not seem to me to have yet received at the 
hands of the Institute the a tten tion which it deserves, especially bear­
ing in mind its important bearing upon the question of depreciation or 
of prolonged maintenance, as apart from casual, every day repairs. 
Generally speaking, every case of repairs is a renewal of some part or 
another; it may be the replacing of a broken point, or only the re­
newal of the bedding under the adjacent paving stones, or of the grout­
ing between them. Those engaged in the maintenance of steam tram­
ways generally have a pretty good notion as to what every day repairs 
means, but the almost imperceptible wear and tear to the rails them­
selves, which is always going on but which generally takes a long time 
to make itself visible, when not overlooked altogether, is generally 
only provided for in an indefinite sort of a way by a depreciation fund. 
The traffic on some of the steam routes in Birmingham has already 
produced some results which may serve as data to assist in determining 
what this depreciation fund should be in similar circumstances, and, 
properly interpreted, may even be of service in circumstances which 
are not similar. 

The first tramway laid for steam in Birmingham was the Birming­
ham and Aston route in 1882-a "'length of about one mile of double 
line inside the borough, laid by the Corporation. and a further length 
of abou t three miles o r thereabouts in the district of the Aston Local 
Board, laid by th e Aston Tramway Co. The gauge was three feet 
six inches, th e rail used being that known as Barker's, a steel rail, 
forty-two pounds per yard , keyed to a cast iron sleeper, as shown in 
section in Fig. 2. The sleepers were cast in lengths of two feet eleven 
inches each, and laid with a gap of only one inch between them, so 
that they were practically continuous. They were moulded by ma­
chinery, and were as nearly true on the upper surfaces as castings not 
machined over can be, and though they formed a nearly continuous 
line , it soon became evide nt that they did not form a continuous bear­
ing for the rail. In a very short time after the line was opened the 
rails began to work loose at the joints, which were always in centre of 
sleepers, and in spite of all tightening up and replacement of keys, this 
defect gradually spread a long until the rail was loose from one end to 
the other; and the next result wa!;, of course, the loosening and sink­
ing of the paving stones alongside. A length of 200 to 300 yds. in Cor­
poration Street was left unp,wed, and here the keys could be readily 
got at for tightening up, e tc., but it was found that the rail did not be­
come loose because the keys were not tightly jriven in, but because 
they were cu t away by the harder rail. A trial of some steel keys was 
made, but it was found that they caused the edge of the hole in the 
rail itself to cut away, so they had to be abandoned. 

It was found tha t the steam traffic was really subjecting the rail to 
a process of'' cold rolling," which lengthened out the upper surface, 
while the lower parts of the rail remained unaltered. As a result, the 
rail tended to assume an arch or bow form, and when all the keys in a 
thirty length of rail had been knocked out, the loose rail rose in the 
centre six inches or nine inch es. It, furthermore, was no longer 
straight on plan, but curved, the tread or bearing surface of the rail 
being on the outside of the curve. The effect was that when keyed 
down the rail was always in a state of strain, and the least looseness in 
the keys caused it to rise above its bed, and at the same time the hori­
zontal curvature caused it to move sideways, so that when a car passed 
over it the lower parts of the rail did not fall directly in their proper 
places on top of the sleeper, a nd dust and grit from the road surface 
formed a most e ffici ent grinding material which was constantly being 
renewed. Thus, the top of the sleeper wore away as fast, practically, 
as the top of the rail, a nd it, m oreove r, wore out of shape, and the no­
tion that we should be able to replace the rails when worn out without 
having to disturb the sleepers, had to be definitely abandoned. This 
process went on until the flange of the wheel reached and ran on the 
bottom of the groove, and then destruction went on more rapidly still, 
until, toward the end o f 1886, when the lines had been in use four years, 
some of the rails began to split along the groove and had to be taken 
out, thus terminating their career. 

Four years seems a short life for a tram rail, but the conditions 
must be taken into consideration. The rail was in a macadam road, 
and the traffic over it, amounting tc, perhaps, 30 ooo steam cars in 
188.1, had rapidly increased until the fourth year, when it had to carry 
the traffic from five d ifferen t routes, amounting to 120.000 cars in that 
year. The total in four years amounted to about 280,000 cars, 
roughly equivalent to somewhere about an average of five minute ser­
vice during the period. 

In lower parts of the tramway, where the road was paved all 
across, and where some of the traffic had been diverted down other 
streets, the wear and tear was not so great-nevertheless it was found 
necessary to take out and replace all the rails before the end of 1889, 
after the passage over them of about 380,000 steam cars in seven years. 
Outside the borough boundary the tramway company contrived to 
carry on for a few months longe r, but took out their rails in the follow­
ing year, a fter havi ng been in se rvice about seven and a half years and 
carrying the traffic of rather more than 400,000 cars. 

Our experience thus shows that, apart from all questions of ordi­
nary everyday repairs to paving, points, etc., the Barker rail will be 
worn out and done with, and must be replaced, after the passage over 
it of about 400,000 steam cars. If the new rails have to be put in in 
the night time and without disturbing the traffic, it may be taken that a 
mile of single line will cost about £2,000 in relaying it with girder 
rails, which is equivalent to about 1 ¼' d. per car mile as a sinking fund 
to provide for the replacing of the rails alone. . 

The results I have indicated were, of course, not arrived at until 
after the Barker rails had been laid down for several years, but before 
even they were opened for traffic opportunity had been taken to exam­
ine the system and to gain lessons from its use elsewhere. The result 
was that when, in 1883, the Corporation were called upon to construct 
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tramways for what is now ca lled the Birmingham Ce ntral Tramwa ys 
Co., th e conclusion had been arrived at that the syste m was not suit­
able for sttam traction. Considering the extens ive system of tram­
way s that the Central cc>mpany proceeded to construct, o r ha ve cc: n­
str{1cted, and the nature of the agreements ..ilready entered into 
between them and the Corporati on, it is not too much to say tha t thi s 
decb,ion of the Corporat ion has proved to be one of t he utmost 
importa nce to the company. The system decidet! upon for the ne w 
tramways was the Go wa n, or girder, rail, seven inches dee p, t o suit 
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six inch paving, seven inches wide on bottom, a nd weighing nine ty­
eight pounds per yard, the seltion being as shown in Fig. 3. The 
tenders of the Barrow H re matite Co. were accepted for the supply of 
rails and fishplates, and, in fact, all the rails of this section hithe rto 
laid by the Corporation have been su pplied by the Barrow company. 

The joints were made of two sixteen inch fishplates, with four 
bolts, and were generally found to stand very well on a single rout e of 
tramway for the first two or three years, equivalent to the passage o f, 
perhaps, 60,000 to 70,000 cars over them. Afte r this they began to 
work loose, and the remedies resorted to-viz. , tightening up the bolts 
and often replacing them, repacking the ra il, etc.--are found to be 
only a temporary cure. For some time it was thought that the work­
ing loose was due to the nuts slacking back, or to the bolts stretchi11g, 
and various varieties of locking nuts were tried, but with no beneficia l 
results. The bolts may certainly have stretched a little, but the nuts 
certainly did not slack back or work loose, and it appears that the 
failure at the joints was due to several causes, which may produce dif­
ferent results under different circumstances. 

It is not easy to imagine how a line of rails, properly fished 
together, and supported continuously on a solid bed of concrete, can 
work loose at the joints, but it is very certain that they do. The chief 
reason is to be found in what I believe to be the fact, that on a steam 
route the rail generally is not continuously and equally supported, 
and, furthermore, it never can be for long together. The rail bears 
more solidly in some places than it does in others, bridging over the 
hollow places, and there is, consequently, a minute deflection as the loacl 
passes over the places that are least firmly supported. When the joint 
happens to be over one •.)f these slack places in the concrete the deflec­
tion will be greater. In the section of rail under discussion, deflection 
can readily take place, the head of the rail sinking between the tops ot 
the fishplates, wedging them open. To be effective in resisting a ten· 
dency of this sort, each fishplate should act like an arch, the bolts pass­
ing through the crown, the abutments being at top and bottom of the 
plate. In the Birmingham section, however, though we have a fairly 
good abutment at the bottom, there is a very bad one at the top, and 
sliding can very readily take place there, and does. The narrow edge 
of the plate is not a good surface for withstanding an action of this 
sort ; it is too narrow ; this is very plainly seen when a loose plate is 
taken off, the top and bottom edges being often ground quite bright 
and smooth, and generally, a more or less deep ledge is worn in them 
by the extreme ends of the rails. 

Many attempts have been made to deal with this weakness at the 
joints, with but imperfect success. In the last route constructed by the 
Corporation the length of fishplates has been increased from sixteen 
inches to twenty-four inches, and the number of bolts from four to six, 
but the traffic on this line is comparatively slight, and as yet the 
soundness of the joints upon it is no criterion of what we might expect 
on a steam route with heavy traffic. A large number of Marshall's 
sole plates have been used ; at first the plates were sixteen inches long. 
with four clips on each side, but these not being in all respects satisfac­
tory, the length was increased t0 twenty-two inches. These long 
plates were practically no better than the short ones, if so good. More 
close attention being paid to the movements of a loose joint under the 
traffic, it was seen that the defect was rather with the clips, so I sug­
gested that the two centre clips should be brought close together, and 
coalesced into one, the two bolts being r etained. Tl is form of clip 
turned out to be a great improvement on the old form, and I believe 
the plate is now as good as a soleplate can be expected to be. It 
should be remarked that in our work these plates have been under one 
disadvantage, inasmuch as with the exce ption of one rouce, and that 
of light traffic, they have been put under joints that were already 
faulty, and mending a bad joint is no t such easy work as delaying the 
failure of a good one. 

To find what the effect of increasing the bearing area at top and 
?ottom of the fish plates would be, a number of C. I. plates, sixtee n 
mches long, and of the section shown in Fig. 4, were prepared. Th ey 
fit the rail closely top and bottom, a nd the top is brought up to 
the street surface, and finished with a corrugated surface, and it will 
be see~ that in screwing up the bolts there can be no tendency to make 
them nde up on their abutting surfaces. A trial length of line was se-

k cted ,and a numl,er oi these plates put in in th e a utumn of 18<JO in a 
s t ree t of very heavy tra fli c, and their beha viour is being cc,mpared with 
j oints o f other forms made at the same time in the same street, and 
und e r precise ly the same conditions. They arc s ti ll standing very 
well. Whe re these p la tes a re used without sole plates th e joi nt seems 
about equally good as whe n fishplate s a nd sole plates a re used, and 
whe re it has been combined with a sole pla te the jo int is belle r than 
a nv tha t has ye t bee n t ried in Bi rmingha m. As th e plates have been 
in a yea r and eight month.s only, it seems too soon to s peak ve ry posi -
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tively of their merits; neve rtheless, it is worth rema r k ing that in tha 
time they ha ve had mo re th an 2 50,000 s team ca rs ove r them, or the 
equivalent of a ten minut es ' se rvi ce fo r about twelve years. 

T o refe r again to the ' · cold rolling " process which has been a l­
ready mentioned , I am persuad ed th a t this ac ti on is one reason why we 
have so much trouble with the joints ; its whole tendency is to lift the 
rail off its bed, a llow d irt, etc., to ge t unde rneath in irregula r pa tches 
and there by destroy the continuity of the bea rin g. The d ipping a t the 
jo ints, which is such a ma rked feature in a well worn steam tramway, 

FIG. 6. FIG. 9. 
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is not so much a lowering at the joints as a lifting of the intermediate 
parts of the rail. and it is found that whenever a rail gets this hog­
backed appearance, the trouble with the paving, which at first.was only 
experienced at the joints, is now found pretty general all along the 
rail. It is furthermore to be remarked that the curving up in the ·cen­
tre is very much more with the same amount of traffic on a six inch rail 
than it is on a seven inch rail. and so much is this so tha t I venture to 
advance the opinion that nothing less than a seven inch rail is fit for use 
on a steam tramway of a moderately heavy traffic. 

I have here, Figs. 5 to II, actual sections of some rails that have 
been taken out of the Birmingham tramways, showing the effects of 
wear upon them. 
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No. 5, Straightline;effectof 555,000 cars 
No. 6, Flat curve '· '' 5 jO,ooo 
Ny. 7, Sharp curve ~, 570,000 " 

No. S, Straight line '' 560,000 " 
This example shows effect of ex{Jansion in wood paving, when al­

lowed to become excessive. 
Nos. 9, IO, I I, straight line; effect of 670,000 cars. 
All these sections show more or less the effect of tilting over of the 

rail, which is always to be found on a steam tramway, has upon the 
wear and tear of the rails; the tread is not worn evenly down, but more 
rapidly tow'l.rds the groove, leaving the flange standing up as a more 
dangerous obstacle to the ordinary traffic. From them some idea may 
be obtained of the great advantage which a rail with a central groove 
would have over one of the ordinary section. 

These sections show that on a straight road a girder rail will be 
worn out and require replacing after the passage over it of le~s than 
three-quarters of a million of steam cars. Many things may cause the 
number to be less, but nothing, except reduction in weight, can cause 
the number to be greater. Taking the cost of relaying at £2,000 a 
mile, it works out that over and above the cost of every day repairs and 
maintenance of paving, etc., a dn.mage to the extent of certainly over . 5 
of a penny per mile is accumulating on the rails, and may some day 
want paying off all at once. How this liability is to be provided for is 
for the company to determine, but it seems to form a very definite fac­
tor in any depreciation fund that may require to be set aside to provide 
for future requirements. 

DISCUSSiuN. 

Mr. Cox, in the discussion, said the difficulty was at the joints. He 
had tried Marshall's soleplates, and was now trying Whytehead's joint 
chair and fish plate. In the course of his experience he had found that sin 
gle lines on tramways worked by steam wore as long as the double lines. 
Steam engines and cars passing all in one direction tended to break 
down the joints very much indeed ; but on a single line that was coun­
terbalanced by the traffic going in each direction. On the lines he 
was connected with, the fishplates wore in the same manner as Mr Ar­
nall had explained. They were sixteen inches long and half an inch 
thick at first, but better results had been obtained with longer plates 
three- quarters of an inch in thickness. 

Mr. \,Vroughton was of opinion that the Barker rail gave " more 
trouble than enough." In 1S86 his company had laid a short 
length of line with transverse sleepers where the road surface was very 
hard, and when General Hutchinson made an inspection recently, he 
was surprised to learn that not a single joint had been touched or any­
thing spent on the paving. Cross sleepers were, no doubt, the best 
system. 
· Mr. A. Dickenson, of Darlington, congratulated the author ot the 

paper, and suggested that one of the me:;thods by which the difficulty of 
joints might be overcome would be by reducing the number of the 
joints, and for that purpose electric welding, or some other proces~, 
could be used. 

Wr. J. Waugh, of Bradford, believed in the use of the Barker rails, 
which he had found to stand exceedingly well. 

Mr. Bradford was strongly of opinion that transverse sleepers were 
the best. There was less oscillation when the foundation was firmer, 
and it was the oscillation wh:ch caused the joints to break ; he was 
thoroughly convinced that cross sleepers were the best, and they ought 
to be used. 

In the course of his repiy Mr. Arnall stated that he did not think 
that the Whytehead joint chair and fishplate would remedy the evil of 
the joints. People had made a diligent search for something to cure 
the evil of the joint, but up to the present they had not found it. The 
trouble did not so much arise from the inherent weakness of the joints, 
but from that process of" cold rolling" on the top of the rail. He 
agreed with what Mr. Cox had said regarding the cost or wear of the 
single and dout,le lines. He had tried to discover the difference be­
tween the two, but could not do so. With reference to electric weld­
ing, he did not agree with Mr. Dickenson on that point, as such a pro­
cess would increase the trouble through "(;Old rolling," to which he at­
tached great importance. The cross sleepers would diminish noise, but, 
in reply to the question put by the president, he was unable to state 
what was the best system of laying tramways. 

Mr. Sharp next read a paper on" The Further Development of the 
Connelly Motor in England and America." 

A paper, of which the following is an abstract, was then presented 
by Mr. G. Annesley Grindle, C. E., on 

ELECTRIC TRACTION: THE CITY & SOUTH LONDON ELECTRIC 
RAILWAY. 

In the year 188-1- an application was made by certain individuals 
to Parliament for power to construct an underground line from 
the city to the Elephant and Castle, and granted. The want of 
such an undertaking had been long felt, and various schemes had been 
suggested to afford communication between the City of London and 
the densely populated districts on the south side of the river, and re­
lieve the congested traffic over London Bridge, which, in 1886, when 
the railway was comm~nced, was estimated at 7,000,000 vehicles and 
56,000,000 foot passengers per annum. The course taken for the line 
was from a terminal station adjoining the Monument, under the 
Thames, a few yards above London Bridge, and beneath the Borough, 
Bl,ackman St1eet and Newington Causeway to the Elephant and Castle, 
following, as nearly as possible, the line of roadway, and so avoid­
ing the cost of land purchase and compensation. The work of con­
struction was commenced in 1886, and so gratifying were the results of 
the operations on this first section. involving as it did the difficulties of 
tunneling under the Thames, that the directors applied to Parliament 
in 1887 for further powers authorizing them to extend the line to Stock­
well-making in all a distance of some three and a quarter miles. The 

roure for this extension was from the Elephant and Castle along the 
Kennington and Clapham Roads, with stations a~ Kennington, Ken­
nington-Oval and StockwP.11. The work of the extension proceeded 
concurrently with th e completion of the original section, and for ob­
vious reasons the opening of the first portion was delayed until the 
completion of the scheme in its entirety from the city to Stockwell. 
Since the openi ng of the line to Stockwell, further powers have been 
sought and obtained for an extension to Clapham Common. This ex­
tension, however, has not yet been carried out, but will doubtless 
shortly be commenced, and cannot but prove a valuable addition to the 
undertaking, Stockwell being at present, at any rate, a poor centre for a 
terminal station. The system of tunneling is somewhat novel. and 
introduced into thi'i country by Mr. J. H. Greathead, M. I. C. E., to 
whom the designs of th e line is due, and under whose able superintend­
ence the construction works were so successfully carried out. Entirely 
separdte tunnels are employed for the up and down lines, so avoiding 
all possibility of collision between trains approaching each other in 
oppo~ite directions. The material used in the construction of the tun­
nels is cast iron, built up in consecutive rings, each ring being composei 
of several ~egments, with a key piece. The tunnels are driven by a 
shield, "hi h in form ma v be described as like a tube of some ten or 
twelve feet long, with a· bulkhead, the internal diameter of the tube 
being slightly larger than the internal diameter of the iron tunnel. A 
short length of soil is excavated in front of the shield, which is then 
driven ahead by means of hydraulic power, and the segmental ring is 
built up within the shield tube in the resultant gap caused by the for­
ward movement between the bulkhead and the last built ring of the tun­
nel. The diameter of each tunnel is about ten feet. The stations are of 
brick and usual construction of arch and invert, and have a diameter of 
twenty-two feet. The tunnels run, as a rule, side by side, excepting 
under the Thames, where one line is directly above the other. The 
depth o! the tunnels below the surface ot the roadway varies from fifty 
to seventy feet, and is consequently below all sewers, gas pipes, water 
pipes and subways, and causing no disturbance to the surface of the 
roadway. At such a depth the question of ventilation would appear to 
be a serious one, but as a matter of fact the tunnels are self ventilating, 
and no special a rrangement or machinery whatever is employed to ef­
fect what is generally ack nowledged to be a very satisfactory state of 
air in the tunnel. This is clue chiefly to the employment of separate 
tunnels for up and down traffic; the trains fit the tunnels almost like 
pistons, with the result that every train is continually changing the air, 
pushing, so as to speak, a column of air to the station ahead, whence it 
escapes by means of the lift shafts, and sucking air from the shaft of 
the station last passed. Of course, at such a depth steam locomotion 
would be out of the question, and originally it was proposed to work 
the line by means of cable haulage, and, in fact, contracts for such 
means of running were actually entered_into. In the interval, however, 
that elapsed between the first conception of the undertaking and the 
time when its accompli~hment was in the near future the application of 
electricity to traction purposes had been advancing by leaps and 
botinds, and with the success attained on the Newry and Bessbrook 
line (on which the loads dealt with, as mentioned before, were but lit­
tle, if any, less than those it was proposed to run on to South London 
line). Messrs. Mather and Platt were induced to approach the directors 
of the line with a view to obtain ing their consideration as to the ad­
visability of employing electricity as their motive power in lieu of ca­
ble, and to submit a complete scheme for the purpose, together with 
proposals for the working. The matter was the subject of long and 
careful deliberation by the board of the company, and was warmly 
taken up by the chairman, Mr. Charles Grey Mott, to whose untiring 
energy and deep interest in the matter a great part of the success of 
I he undertaking is due. The submitted scheme was eventually ac­
c.'!pted in its entirety, and a contract entered into in the early part of 
1889 for the equi pment of the line in accordance with the same. It ad­
dition to the actual equipment of the line an offer was also made to 
work th e line for a period of twelve months, or at the option of the 
company to guarantee the cost of haulage according to a sliding scale, 
dependent upon the train mileage run per annum, commencing at 3.5d. 
per train mile for the full possible mileage of 38-1-,800 miles pl"r 
half year. The trains under the guarantee to consist of: Locomotive, 
ten tons; three coaches of 4. 25 tons each, and 100 passengers. Dur­
ing the summer of_1889 various experiments were carried out on a short 
length of line then completed, by a temporary plant at Great Dover 
Street station, and two experimental locomotives. The experience 
gained in th ese trials was at the same time both unique and valuable, 
affording an amount of information whirh had never before been at­
tained, anc which proved invaluable in working out many subsequent 
details. In the meantime the cqnstruction of the plant proceeded rap­
idly. In close proximity to the Stockwell terminus of the line, on a 
large plot of land which serves as a general depot, a spacious engine 
house, in which the entire current employed in working the line is gen­
erated, was erected. 

The plant supplied consisted of three generating dynamos of the 
Edison-Hopkinson type, each having an output of 450 amperes at 500 
volts. The machines are compound wound, with bar armatures, and 
are about the largest machines of the class that have ever been con­
structed, the total weight of edch machine being over seventeen tons. 
The driving is effected by means of link leather belts twenty-eight 
inches wide, and to incredse the grip, the belt is led under a jockey 
pulley. Each dynamo is independently driven by a vertical compound 
engine, designed and constructed for Messrs. Mather and Platt by 
Messrs. John Fowler & Co., of Leeds. The high and low pressure 
cylinders are seventeen inches and twenty-seven inches internal diam­
ett'r respectively, and are both steam jacketed. The stroke is two feet 
three inches, normal running speed roo revolutions per minute, giving 
a piston speed of -1-50 ft. per minute. The engines are fitted with auto­
matic expansion gear on both hi~h and low pressure cylinders, con-
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troll ed by a high specll governor driven by ropes directly from pulley 
on cranksha ft. The steam pressure employe•I is qo lbs. per square 
inch . The flywh ee ls are very massive-fourteen feet in diameter, 
twenty-e ig ht inches wide on face, and weigh fourteen terns. Each 
eng ine will indicate 375 11. I'., and in practice two engines and dyna· 
mos are e mployed, and are sufficient to work the entire line , the third 
engi ne bei ng kept in reserve. The engines are supplied with steam 
from six steel boilers of the Lancashi re type . twenty-eight feet long, 
seven fee t diame ter, and are fed with fuel by means of Vicar's me· 
chanical s toke r , T he water supply is effected by means of two Worth­
ing ton pum ps, and before entering boiler is forc ed through two feed 
water heate rs, heated by the exhaust steam from engines. 

Since the opening of the line, and in view of the extensi0n to 
Cla pha m Comm on, a fourt h engine and dynamo similar to the original 
three ha ve been erected, a lso two additional boilers. The boiler house 
is below the general gro und level, which greatly facilitates the stoking, 
the fu e l beirg s im p ly tipped straight into the hoppers, and so avoiding 
a ll cost fo r elevati ng, etc. Adjoining the engine house is a fitting shop 
where minor re pai rs can be carried out. From the dynamos the cur­
rent generated is conveyed by means of lead covered cables to a mass­
ive , but s imple, switchboard, a nd is there distributed to the feeding 
mains. These mains or cables , of which there are four, are of the 
well kn own Fowle r-Wari ng manufac ture, and consist of a -'i-¼ B. W. G. 
copper co re, insula ted with patent insulating ma terial and lead­
sheathed. T he cab les are carried on brackets along the sides of the 
tunnel, a nd lead into the various signal boxes. In the signal boxes are 
fi xed small sla te distri buting boards, fitted with plugs and fuses, and 
from these the current is conveyed to the working conductor by means 
of feeder cables. The wor king conductor is of steel, of channel sec­
tion, specia lly rolled for the purpose, and of such composition as to 
ensure its having a low speci fi c resis ta nce. It is carried by glass insu­
la tors, which are cleated wi t h creosoted blocks to the sleepers and laid 
between the tw o ma in ra ils a t a distance of about one foot, from one 
rail- this position be in g rendered necessar y on account of the low 
position of the centra l buffe r coupling. T he leng ths of conductor are 
fished with two small fi shpl a tes a nd four bolts, as a mechanical cou p­
ling, while the e lectri cal connection is ensured by means of a lam i­
nated copper strip secu red by fou r copper rivets. T he steel conductor 
is not continu ous, but broken at eve ry sta t ion, the intervening gap, 
a lenl{th of some two fee t , being made up with a piece of well sea­
soned oak , by which means it is possible to isolate any one section of 
the line, without interfe ring with the rema ining sec t ions, or, in case of 
any accidental failme occurring on an y section, it automatically dis­
connects itself from the system. A t the poi nts and crossings, which 
a re in every respect simila r t o o rdi nary ra ilway pract ice, the shoes 
or collectors have to be lifted over the crossing rail, the level of 
the conductor being one inch below that of the main rails. T h is is 
accomplished in a simple and effect ive meth od by means of incl ined 
wooden planes, up which the shoes run . T he insu lation throughout 
the line is exceptionally high . The daily tes t of the entire system­
which includes genera tors, switch ooards, cables, feeders, worki ng con­
ductor, points and crossings, locomoti ves and ligh tn ing circui :s with 
the full pressure of 500 volts-does not g ive a leakage curren t of one 
ampere, or considerably less tha n one H. P., a nd is often as low as a 
quarter of an ampere. The conditions of the line natura lly are 
highly favorabl e in this ma tter , no difficulty with weather hav ing to 
be contended with. The return ci rcui t is made by means of the main 
rails , which a re connec ted, in addition , to the ordinar y fi shplates wi th I 
copper connecting strips fi xed in t he same manner as in the wo rking 
conductor. 

The electric locomotives , of wh ich fourteen were supplied for 
working the line, were each designed to be capable of exerting a 
tractive force of 3,000 lbs., and runn ing a t a speed of twen ty- fi ve miles 
per hour. In g eneral a ppearance the locomotives closely resemble 
steam tram motors, The we igh t of each locomot ive is ten to ns, and it 
is carried on two axles with a whee l base of s ix feet. I n the con­
struction of these motors a stri king a nd novel depa rture from a ny­
thing that had previously bee n a ttempted was made with regard to t he 
armature. Instead of being, as in prev ious engines, connected wi th 
the driving axles by means of gearing , belts or chains, the armatures 
were actually built up on the axle, themselves, thus enti rely obviating 
all the necessary incumbent com plicat ions that had hi therto been in 
vogue. The magnets a re supported par tly by the axles and partly sus­
pended from th e car itself , a n a r rangement which allows of a certain 
amount of freedom of :ingular motion round t he axle, yet always 
remaining concentric with the ar matu re. A separate and independent 
motor is fitted on each axle. The motors are series wound, and the 
a rmature revolution per minute, of course, varies with the speed of 
the train ; at twenty miles per hour , t he revolut ions a re approximately 
250 per minute. The current is t r.ke n fr o m the worki ng conduct or by 
means of three sliding shoes fi xed by hinged supports to the frame. 
The shoes are of cast iro n , a nd it is fo und in practice that they will 
run about 10 ,000 miles before requ iring rene wal. From t he shoes t he 
current is carri ed by an insulated cable t o the main resistance switch 
w~ich controls both motors. The resista nces a re placed in ser ies 
with the motors, and gradually cut out as the swi tch is put over. A 
second switch controls the reversing m ove ment , which is effec ted 
by changing the directi on in wh ich the cu rrent passes through t he 
a rmature. The locomot ives are fi t ted with hand and air brakes, the 
latter being of the well known W esting house type, and continuous 
t~r~ugho~t th_e train. To work the air brake, a supply of compressed 
a1r 1s earned 111 two steel rese rvoirs on the locomot ive, and replenished 
at S~ockwell on. every round journey. Connec ti on between the loco­
mot1ve and carnages is effect ed by means of a cent ra l buffer coupling. 
T~e trains are made up of two coaches, each construc ted to carr y 
th1rty-four passengers, open fro m end to end, with two longitudi nal 
seats like those in an ordin,iry t ra m ca r. E ntrance into the cars is 

gained by means of end doors, a nd betwee n the carriages intermedi­
ate platforms are fi xell, fitted with co llapsible s ide: gates. The car­
riages, which are twenty-nine fee t ove r a ll , a rc carried on two four 
wheel trucks, and, exclusive of passeng(' r~, we ig h over seven tons 
each. The lighting is effect<"d by means of inca nd es•:c:nt lamps, sup· 
plied with current from the wo rking condurtnr. 

The gauge of the line is standa rd, four feet eigh t a nd a half 
inches, and the tails , s ixty po und s we ight per ya rd, are of Ebbow Vale 
steel. The track is not ballasted, the cross slee pe rs mere ly restin g on 
the ~ides of the iron tunnel. The road has many sev c: re cu rves a nd 
gradients, the sharpest curve having a radius of o ne a nd a ha lf cha ins, 
and the heaviest gradients one in fourt een with , and one in twenty -fi ve 
against, the load. 

A complete telegraphic and block sig na lin g syste m is carried 
throughout the line. 

S(ICh is a brief description of the line and it s equipment, the entire 
electrical portion of the latter being constructed by Messrs. Mather and 
Platt, of Manchester, from the designs, a ncl under the superintendence , 
of Dr. Edward Ilopkinson, a partner in the firm . 

/\. few words on the workine a nd results may, perhaps, be of 
interest. On November 4, 18c;o, the line was formally inaugurated by 
His Royal Highness, the Prince of Wales, who, accompanied by His 
Royal Highness, the late Duke of Clarence, made the journey from 
the City to Stockwell, and visited and inspected the plant and works. 
Shortly after this the line was passed by the inspectors of the Hoard of 
Trade, and eventually opened for public traffic on December, 18, 1890. 

Upwards of eighteen moJJths have therefore elapse:i since the 
public opening, during which time the line has been in daily operation. 
for the first few months a train service of some twelve trains per hour 
each way was maintained, but with the growing traffic this has been 
increased, until at the present time, during the busy hours of the 
morning and evening, as many as sixteen and seventeen trains per 
hour are run. The public appreciation of the line is shown by the 
increa~ing numbers of passengers carried. For the half year ending 
June 30, 1891, the number of train miles run was 141,108, and passen­
gers carried 2,412,343. For the second half year, ending December 
31, 1Sy1, the train mileage run was 188 1666 miles, and passengers 
carried 2, 7.;9,055, exclusive of season ticket holders, the revenue 
from which on the average fare would represent 37,300 additional pas· 
scngers, or a total of 2, ;86,355. The revenue receipts and expenditure 
have been-for the first half year, receipts £19,637, expenditure 
.£15,520, or a balance to the good of £4,117; for the second half year, 
receipts £20,243, expenditure £15,51b, balance to the good £4,727. 
1 hese figures are significant when compared with the train mileage and 
passengers carried, 47,258 train miles more having been run, and 374,000 
more passengers carried during the second half year, while the total 
expenditure has been £4 less, which reflects much credit on both the 
general manager and engineer, Messrs. T. C. Jenkin and Basil Mott, 
for the man ner in which the working of the line has been conducted. 
It is to be regretted that this meeting was not a few weeks later, when 
the results of the present half year·would have been available for com­
parison, but to date, since the opening- of the line, the total mileage 
run is over 500,000 miles, and the number of passengers carried 
u pwards of 7,000,000. The percentage of expenditure to receipts may 
appear high, but careful study and analysis of the figures show that 
this is not abnormally due to the traction expenses-the cost of loco­
motive a nd generating power, including salaries, office expenses, gen­
eral superintendence. running expenses (including wages connected 
with the work ing of locomotive and generating er.gines, coal and 
coke, gas, water, oil, tallow and other stores), repairs and renewals, 
includi ng wages and materials, only amounting to 40 per cent. of the 
total expenditure, or 30 per cent. of the gross receipts, which I venture 
to submit will compare favorably with any other mode of traction. 
From these figures it will be seen that the cost per train mile for the 
iast half year was just under Sd., while under the sliding scale before 
mentioned the cost per train mile on the mileage run would have been 
7. 152d. But in the actual cost of 3d., drivers' wages and other items 
are included, which we re excluded in the sliding scale and if deducted, 
bring the actual cost down to 5 ¼' d. per train mile. This, I think, 
will be generally admitted as highly satisfactory, especially when the 
serious increase of the train load (no less than 40 per cent. above that 
originally stipulated for) caused by the increased weight of carriages 
is taken in to consideration, the total train load for the 5¼'d, per mile 
being for ty- two tons. The working of the plant and line has been 
both regular a nd sati sfactory. 

On no single occasion during the whole period that the line has 
been in operation has there been any accident or stoppage of the gen­
erating dynamos, showing conclusively the security and certainty 
with which e lectr ical plant can be worked. Slight delays have 
occurred from t ime to time with the locomotives, but these have in 
a lmost every instance been distinct ly due and traceable to the unex­
pected load and strain put upon them, and in spite of which the record 
of work done by these locomotives will compare favorably with that 
accomplished by steam locomotive!-. The average mileage of the loco­
motives in regular use during the past year has been no less than 
27,000 miles, while on a well equipped steam road the average is 
20,000 to 23,000 miles per locomotive. The success of the line is 
fu rther shown by the numerous similar projects which have followed. 
Last year a bill was pas!'ed through Parliament authorizing the con­
struction of the Central London Railway, a line seven miles in length 
extendi ng from the City to Bayswater, to be constructed in the same 
manner, a nd to be worked electrically on similar principles, but on a 
much la rger scale. During the present session no less than six bills 
have been prese nted applying for powers to authorize the construction 
of si milar u ndertaki ngs. Of these six bills, four of which are applica­
ti ons fo r ne w li nes, and two for extension of existing powers (includ­
ing the extension of the City & South London line to the Angel, 
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Islington) three have passed through both Houses. The Great North­
ern & City line, running from Drayton Park to Finsbury Pavement, is 
of exceptional interest, being intended to relieve the Great Northern 
traffic, and over which it is proposed to run the ordinary rolling stock 
of the Great Northern Railway. The above bills in the first instance 
were referred to the Joint Committee of both Houses appointed to 
consider the whole question as to the best method of dealing with the 
electric and cable railw;;y schemes, and to report their opinion as to 
whether underground railways worked by electricity or cable tracti0n 
are calculatt·d to afford sufficient accommodation for the present and 
probable future traffic. The Joint Committee, after having met on 
several occasions, and having had submitted to them a large amoun t 
of evidence, reported strongly in favour of the various schemes, and 
with regard to electric traction, as follows: 

"The committee report that the evidence submitted to them was 
conclusively i::1 favour of the sufficiency and special adap tability of 
electricity as a motive power to the proposed underground tubular 
railways." 

It may therefore be assumed that belore very long this syste1 n o f 
transport will become fairly general in London, afford ing, as it does. a 
cheap. rapid and safe mode of conveyance. 

DISCUSSION. 

Mr. Scott Russell asked why a separate motor had been adopted. 
He thought otherwise a great deal would have been saved and greater 
adhesion obtained. He considered that all concerned in the City & 
Sou1h London line deserved the greatest credit for the success achieved. 

Mr. A. J. Jarman said that when the armatures were wound on 
the axles , the latter were turned into p,ut of the magnet with the 
wheels, thus forming the pole, and clinging to the rail; hence, no sand 
was required to assist in starting. Another point was why the motors I 
were wound in series. Supposing one of the main wi res became cut J 

or broken, that motor would stop. If, however, the mc>tors were 
wound in parallel, there would always be one leg of the field magnet I 
to work, but worked in series with series winding that motor would be 
cut out. Winding in parallel had many advantages over winding in 
series in working the machine on gradients. He was alluding to tra m­
car traction, and he considered it would be more advantageous to wind 
the motorr. in parallel than in series. 

Mr. Reckenzaun stated that great credit was due to all co ncerned 
in constructing the City line, which was the pioneer line in that direc­
tion. With regard to operating expenses, he thought Mr. Grindle 
would have g iven details ; how much was paid for coal and wages, e tc. 
Taking 5½d, per tn..in mile, the working expenses seemed very low 
indeed. He agreed with Mr. Jarman that if two motors on a locomo­
tive or tramcar were placed in series. there was a possibility of their 
not working in union ; if in parallel they worked together, and in ca~e 
of accident one automatically cut itself out of circuit. 

l\lr. Holroyd Smith supported the remarks of Mr. Jarman an<l l\lr. 
Reckenzaun on the matter of pa1allel working. From his ow n expe ri­
ence he had found a decided benefit by coupling up in parallel. It 
would be interesting to know the cost of producing one Hoard of 
Trade unit o n the line. He would like to know whet her a ny measure­
ments had been taken to ascertain the relation betwee n the electrical 
power put in the line and the mechanical efficiency obtained fr om it. 
Mr. Scott Russell had referred to the motors not being placed under 
the cars themselves. He ( the speaker) said that if Mr. Ru sse ll had 
had the details of the line to thrash out he would have found that it 
was impossible to do so in that case. When the matter was fully 
taken into consideration, Messrs. Mather and Platt had decided 
upon the only safe way, considering the st ructure of the line, 
tunnel, cars, e tc. 

Dr. E. Hopkinson, in reference to the separate m o tor o r ot her­
wise, said that in the case of the City line there was th e d iffi culty o f 
putting the motor on the bogie due to the re~tricted s pace, but that 
was a mechanical difficulty which could have been overco me with 
sufficient application. The total weight of 1he locomotive was ten tons, 
and of the train fifty tons. Of the ten tons the motors weig hed six 
tons, and the saving by not having a separate locomotive wou ld be 
four tons out of the whole fifty tons. If, however, the motors were 
placed on the framework, the bogie would ha~e to be strengthened 
and made heavier, and the total saving would he o nly about two tons. 
Under those circumstances it was not worth while to do so, and that 
was ample justification of the plan which had been adopted on the I 
South London line. Mr. Grindle, who came to his firm in Ma nchester 
se\-en years ago, suggested that that railway was the place for elec­
trical work. That gentleman urged them to turn their a ttention to it, 
a nd the result was the working out of the details. With regard to 
having the motor in series or in parallel, from an elec tricdl point of 
view there was nothing to choose between the two. It was a great 
mistake to suppose tiiat having the motors in series would reduce the 
risk o f a breakdown. 

Mr. Jarman stated that what he meant was that each pole o f the 
field magnet should be wound so that they might be coupled in parallel 
and joined in series afterwards. That might be something new in 
motor work. but he had found it of great benefit in tramway work. 

Other papers were also read by Mr. L. Epstein on "Electric Trac­
tion for Tramcars," a n <l by Mr. A. J. Jarman on" Electric Tramca r 
Traction." 

'vVe are indebted to the London Eledrical Engineer for a report of 
this meeting. 

THE Chicago & Urban Transit Co. have in creased 
their capital stock from $1,000,000 to $2,000,000, most of 
which has been subscribed. It is the intention of the 
company to begin to let contracts within five or six weeks. 

Coming Development of Electric Railways.* 

HY FRANK J. SPRA(;UE. 

( Co11ti11ut'll f, 0111 the July isrne.) 
No one will question the capacity o f an electric motor to <lo the 

necessary work required, or to make a speed superior to that of the 
s team locomotive, provided sufficient energy be delivered to its ter­
minals, but we must <lea! with existi ng or probable methods of supply. 
It is true that the speed at which a train is propelled by steam has only 
increased about 50 per cent. in sixty years, for in 1832 the" Matthew 
Ba ld win" often made a speed of a mile a minute, but we must not 
confound speed with power, for while the maximum speed has not been 
so ma terially increased, the endurance, the perfection of the mechanism 
and the economy of performance have made great strides, an<l the in­
creased speed, which is by no mear.s the maximum possible of a loco­
motive per se, has been attained at much higher powers, and the sched­
ule time has been shortened principally by cutting down grades, 
s1rai,i::htening cu rves, filling up ravines, abo!ishing trestle works, re­
placing wooden bridges by permanent ones of iron or stone, by the use 
of heavier and stiffer rails, better switches, improved methods of auto­
matic signaling, the interlocking switch and signal system and the 
aboli ti o n of grade crossings; in short, by improvements in details and 
management which permit of higher speeds on more extended sections 
o f road, because of greater safety, lower traction co-efficients and a 
g reater degree of confidence possessed by the engineer. 

All these things are necessary for high speed electric railways, and 
a ny general improvements that will be of benefit to the latter must nec­
essar ily be of service to the former. 

Now, any predictions which are made concerning the future of 
electric propulsion, either in ignorance or disregard of the possibilities 
of steam duty a nd the limitations necessarily existing in all systems of 
transportation, deserve and will receive little consideration. 

Almost every one is familiar with the remarkable run recently 
made by a Schenectady locomotive hauling a special train on lhe New 
York Central Railroad, when the distance of 439½ miles from New 
York to l:Suffalo was made at an average speed of nearly sixty miles 
per hour, and which was the precursor of the Empire State express, 
which makes the regular run at an average speed of over fifty-two miles 
per hour. More rece-ntly we have accounts of an interesting record made 
by a well known writer on two runs between New York and Albany, on 
which a large number of indicator cards were taken. The weight of 
the tt ain was about 270 tons. The steam pressure varied from 160 to 
1 jO lbs. From an inspection of about a dozen cards, the indicated 
horse power varied from 551 H. I'. at 44 miles to 1,120 H. P. at 78.9 
mil es. At 60 miles per hour the resistance is stated to have been l 5 
lbs. per ton, and at 70 miles, 17. ro lbs, per ton. About seven pounds 
of water were evaporated per ton of coal. 

A remarkable statement concerni ng this performance was made by 
Mr. Sinciair, which, while almost incredible, will, if borne out by an 
a nalys is of facts, prove to be something of a surprise to those who 
make their prophesies of the electric economies by comparative state­
me nt!,. In the description of these tests it is stated that ·the whole trip 
shows an indicated horse power per hour for an average expenditure of 
only about three and one-eighth pounds of coal per hour. This is far 
better than many stationary engines. 

On the New Jersey Central road one schedule time is eighty-six 
a nd one-fourth miles in eighty minutes, which is made where there are 
a number of necessary slackings. On May 13, the time was taken of 
the speed of a Baldwin compound locomotive ior a considerable r,eriod 
o f time on one of the regular runs. Ten continuous miles were made 
in 452 ½ seconds and fi\e were made in 222 seconds. The fastest time 
taken was forty-four seconds and ~he slowest noted was forty-seven. 

In making these very high speed runs there is not much attempt at 
maximum economy or coal consumption, the necessity being to gener­
a te steam as fast as required by the cylinder, but on taking an average 
o f five trips I find that there was evaporated 7.19 lbs. of water per 
pound of coal used and 9.4 r lbs. of water evaporated per pound of coal 
consumed. The total weight of train varied fram 213 to 241 tons. 

I recently inspected a number of engine sheets. On one, which 
gave the duty of twenty-five engines, the average total cost per engine 
mile was 10.85 cents, of which 2.66 was for fuel. The total cost varied 
from 6.8 to 19.24 cents, and the fuel (wood) from 1.96 to 4, 77 cents. 
On another sheet giving the performance of twenty-two engines, 
the total cost per engine mile was q. 70 cents, of which the fuel cost 
4.61 cents. The total cost varied from 8.82 to 27.98 cents, an<l the fuel 
cost from 2.04 to 7.48. In still another, that of the performance or 
e ighteen engines, the total cost per engine mile was 14.73 cents, of 
which the fuel (coal) cost 6.62 cents. The total cost varied from 
10.04 to 22.52 cents, and the fuel cost from 3.82 to 13.84 cents. 

In discussing the elec tric system there is often a confusion of state­
ments with reference to economy. Despite the unc'.oubted fact that the 
electric motor can probably be run at variable high speeds with less 
variation of economy than can the steam locomotive, we must not for­
get that in the latter we are conside ring the economy of the unit as a 
whole. not merely of the steam cylinders but also of the boiler and the 
furnace. In electric propulsion a similar comparison of economies 
must take into account the variable duty of the central station and the 
losses on the line as well as those in the motor, and where single units 
are used the variation in economy of the whole system would be much 
greater than in the steam locomotive. There will be only a reasonable 
fix ed efficiency of the centra! station and the line when the number of 
units is large enough to make the load on the central station nearly 
constant. 

•Abstract or addres!'I delivered at the meeting or the American Institute or 
Electrical Engineers, Chicago, June 6, 1892. 
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Some time ago I made a ve ry careful ana lysis of the wor k done o n 
the elevated roads in New York City with a view o f de te1 mining the 
coal consumption a nd the duty performed by th e locomotives. At the 
time this investigation was made, now nearly seven yea rs ago , the re 
were in use on the Third Avenue division sixty-three trains a t o ne 
time, running at very close intervals. The weight of the tra ins was 
from eighty to ninety tons , the speed was often as high as twenty to 
twenty-five miles an hour; s tops were made every third of a mile : in 
short, the Juty demanded of the engines was exceedingly severe . The 
maximum indicated horse power of the locomotives was founcl to ave r­
age about r63 H. P., a lthough on occasions these loco motives have bee n 
worked up to 185 H. I'. Work was divided approxima tely as foll o ws: 
Acceleration in starting, 59 per cent.; lifting, 24.3 per cent. , and trac­
tion, 16. 7 per cent. The average horse power exerted was 70. 3 1r. P., 
considerably less tha n one-half of the maximum. 

The work on the line was so d istribu ted that there was an a lmost 
constant total duty of about 4,500 H. P. The locomotives were on 
duty twenty hours, but used steam only six hours , and including all 
losses when standing still and the a mount of steam used in bra king, 
there was a horse power developer:! for about 6. 2 lbs. of coal. 

An analysis of the coal expenditure showed that, with an efficiency 
of 60 per cent. a nd without a ny of the energy of the train being re­
turned to the line, the rela ti ve coal expenditures between steam and 
electricity would be about in a ratio of twu to one, but if the energy of 
the train was returned to the line to the extent which I believe it pos­
sible, then the relative expenditure of fuel would be in the proporti on 
of seventy-two. Since the coal charge on the four divisions was at tha t 
time about $550,000, it can easily be seen that, independent of any 
question of saving in the care of the structure and any reduction of de­
preciation of the motor equipment, the fuel saving would be sufficient 
to pay a good interest on the cost o f electrical equipment, a nd a large 
interest on the cost of electric equipment minus this value of the p res­
ent engines. 

In discussing high speed possibilities a nd limitations, the testimony 
of Dr. Dudley, as given in a discuo;sion of a paper before this Institute, 
February 24, I 89 1, is interesting.* 

Such a shape can be given to the fro nt of a n electric locomotive 
as will make the air resistance not over one-half that presented by a 
plain surface of equal cross section and perpendicular to the line of 
motion, but even this fact does not alter the other, that the resistance 
per ton must be higher for small trains than for large ones. 

Speed, capacity and coal economy are, however, not -the onl y 
questions to be considered in railroad operation, and in discussing the 
general subject it will be found that the signaling and braking ques­
tions at high speeds are serious ones. Undoubtedly, an electric train 
with distributed motors, making the weight of the train available for 
traction, could, by using the motors as dynamos to return the ene rgy 
of the train to the line from the highest to mean speeds and then on a 
local circuit, be more quickly and more effe ctually slowed down a nd 
stopped than where shoe brakes are used, and both methods, of course, 
would be available. 

When riding at sixty or 5eventy miles an hou r it is a very quick 
stop to bring a train at rest in less than 2,000 ft. This is oft en as far 
as any signal can be made out, especially when the weather is at all 
thick. Hence we may expect to find on electric railroads, if high 
speeds ar~ to be attained, and quite possibly also on steam railroads, 
an extension of automatic signaling so that trains indicate on more 
than two sets of signals. 

In discussing the use of electricity instead of steam, a well known 
steam engineer recently stated that, in his judgment, it must be con­
ceded that electromotive force for the propulsion of cars will not be 
economical except for suburban traffic, and upon certain sections of 
important trunk lines, like the New York Centra l between New York 
and Albany, the Pennsylvania system between New Yo1k and Phila­
delphia, the other lines of like character where it is necessary to dis­
band a large number of comparatively light trains every day, and at 
short intervals. The principal field for a powe r o f this kind wou Id be 
in suburban service long enough to make the ordinary street electric 
cars unpopular because of the time required, and in such cases as these 
mentioned above ; also for moving freight trains in cities, that is, for 
the performance of transfer service. This is precisely in line with the 
arguments which I have ad\·anced from time to time a nd which I il­
)ustrated i? a raper before the National Electric Light Association at 
1tsconvent10n 111 Kansas City, where I outlined the possible service be­
tween New York and Philadelphia, and to which I will again refer. 

I must repeat that it narrows itself down to the one question as to 
the number of trains operated between two terminal points. Make 
that number of trains sufficiently large and the electric motor is the 
best means of propulsion, whether for high or low speed, whether for 
large or for s11;all cars. Decrease this number and we must rely on 
st~am proJ?~ls10n ; or to put it in another way, the answer to the query, 
Will electnc1ty take the place of steam for railroad purposes? is : Only in 
part, and then only when the number of units o perated between the 
ter11;inal points are so )ar~e that the fuel economy would pay a reasona­
ble interest and deprec1at1on of the necessary cost of the central station 
and the system of conductors. 

Of course I do not in this general reply consider those special cases 
~he:e advantage_s ar~ to be gained for which there is a return for cap­
Ital 111 another direction. Such a case is that of the Baltimore tunnel 
where the inve~tmen_t and cost of operation will be greater than that fo; 
steam propuls10n ; 111 fact, there will practically be no economy in 
power, because the s_team locomotives are not done away with, but sim­
ply unused for a pe:10? of a little over a mile. There is in this specific 
case, however, the 111c1dental advantage of doing away with the neces-
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s ity of a ventilating pla nt am! yet getting rid of the annoyances inci­
denta l to tunnel service. 

Eve ry sys te m has its limitation . Th e electric is not exempt from 
this law, a nd he nce it will se t fo rth wha t arc well known limiting laws 
concerning the trans mission of ene rgy. T hey have been stated time 
a nd time aga in, but somehow o r another people often lose sight of 
the m in discussing the quest ion of investments in lar1;e electric rail­
ways , so that I thin k it wou ld be we ll, pe rhaps, to restate anc! empha­
size the m. 

The weight of copper necessary to t ra nsmit a given amount of 
powe r with a fix ed loss, will vary inve rsely as t he square of the electro­
motive force used . 

The di sta nce to which it ca n be t ransmi tted with a give n weight of 
conductor will va ry directly a s the pressure. 

The distance to which it can be t ransmitted over a conductor with 
a g iven cross sect ion will va ry directl y as t he pressu re. 

The weight o f co pper necessa ry whe re the suppl y station is in the 
centre of the syste m, is o nly one-qua rter tha t requi red if the stat ion is 
at o ne end. 

The weight of copper will va ry inverse ly as the square of the num­
ber of supplying stations properly placed. 

The electromotive forc e required will va ry inversely as the nu mber 
of statio ns. 

Lack of knowledge of these simple a nd unalterable la ws has led 
to much misconception of electrical possibilities , a nd these ha ve no t 
been confined to the electrical engineers. 

In man y of the suggestions 1vhich have been ma de even by practi­
cal steam enginee rs, there has been an unnecessary confusion of the 
practicable and unpracticable , and the specific o bject which should ha ve 
been borne in mind has been lost sight of. 

Committees have drawn impossible specifications for trunk lin e ser­
vice, and demanded of electric moto rs a capacity a nd performance 
superior to that of the best compound steam locomoti\·es. I unhesita­
tingly pronounce any attempt to build some such mac hines for the 
present, certainly unnecessary and impracticable. The service thus 
suggested, if at all needed , will for many years be better performed by 
the steam locomotive than the electric . 

Leaving out of present consideration trunk line work, there are 
three pwblems requiring solution in the application of electricity to 
propulsion on a large sca le under conditions existing, for example, in 
Chicago or in any other place where there is a movement of a large 
number of trains on more or less complicated tracks, as will be found 
at almost all terminal stations. They are : 

First. The development of an electric locomc- tive of ample power 
which shall be as readily controlled as the steam locomotive and shall 
be reliahle in operation and shall show a high economy. Of course 
snch a machine must have all the adjuncts which are necessary for 
train movement. 

Second. A system of conductors and method of supporting the 
same, which can be relied upon for ample supply of current and abso­
lute certainty of continuous contact at all speeds on curves, switches, 
cross-overs and the multitudinous combinations which exist on yard 
tracks. 

Third. A system of automatic block signaling which, while effect­
ive for steam traffic, will not be thrown out o f operation by the use of 
tracks as conductors of electricity for a general supply. This is a 
more serious question than is at first considered, for this use will ma­
terially interfere with, if not absolutely destroy, the utility of what is 
known as.the rail circuit system. 

This third problem is or:.e which must necessarily follow the de­
velopment of the other two, as the automatic signaling systems now 
existing have fo llowed the development of steam practice. 

It will probably be found necessary to erect a variety of kinds of 
conductors. From the most careful consideration which I have been 
able to give to the subject, I believe there is one way, and only one 
way, in wnich the current can be supplied in any complicated system, 
and that is from the overhead conductor, practically rigid in character, 
following very nearly the centre line of all tracks and switches with no 
movable overhead parts, and with return through the rail. The loco­
motive would then practically be moving between two electric planes, 
the lower being the guiding one. I know there has been a great deal 
about other possible systems of supply, We have heard much of the 
charged rail using low potential currents supplied at frequent intervals 
by motor generators driven from a central station. 

Since we have discovered no conductors devoid of resistance, and 
the art of welding is not particularly applicable for railway service 
where moving contacts are a necessity, little credence need be given 
to any scheme of this character. 

Intimately con nected with the question of conductors, and one of 
the most serious ones which has to be met by the electrician, is that 
of potential. The personal danger limit of continuous or ordinary 
period al ternate currents is pretty well determined, and it seems gener­
ally admitted by constructors that the danger limit for the continuous 
current machine, with its commutator, is about the same as the 

· persona l danger limit. 
Hence we meet with two dilemmas. If using continuous current 

motors, we are limited to a difference of potential per machine of 
r ,ooo to I ,200 volts, and we can, so far as safety of the machines is 
conce rned, only probably go above this limit by putting the motors 
in series precisely as has been proposed for iong distance stationary 
transmissions. 

If this is not done, then we have the introduction between the 
transmitting dynamo and the receivini motor of a motor generator 
system, another pet theory which is often suggested but which I 
unhesitatingly pronounce as so uneconomical as to be impracticable. 

If 1tsing an alternate current system, then converters must be used, 
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either distributed along the line and supplying the working circuit or 
placed upon the locomoti\'e to safeguard the motors. 

\Vhile the use of a converter under these conditions is not as 
objectionable as the use of a motor generator, it cannot commend it­
self as a very practicable scheme, and certainly in view of the fact that 
no single phase alternate motor promises up to the present serious 
success. 

For the present, and. I think, for a long time to come, we must 
confine ourseh-es to the consideration of railroad problems where 
continuous currents are used, and where the traffic is sufficiently large 
to justify the investment in central stations and conductors which 
would be required for the operation of such assistant. 

There are two methods of propelling trains electrically, one by 
following steam practice, that is by building a motor and hooking it to 
the head of a train, the weight of the motor being such as is required 
for the necessary power and traction when grades and slippery tracks 
are encountered. From all that has been developed up to the present, 
to get the control that is necessary and to build the ma:nines safely, 
the electric locomotive will weigh nearly as much per horse power as 
the steam locomotive. This weight can be better distributed, but I do 
not think if steam practice is followed on trunk line service, that there 
could be any very material reduction of weight of train. 

The other plan is to ha\'e each car propelled by one or more 
motors This would be the ideal system so far as propulsion goes, 
provided the electric motor was unlike all other mechanical apparatus, 
in that it never failed, and if a number of machines could be as well 
taken care of, cost no more and show as little depreciation as fewer 
machine<= of larger capacity operated as a unit. 

Should we arrive, as we hope, to possession of a single circuit, 
alternate current motor, then in view of the simplicity of its control, 
we may fairly hope for the distributed motor system. But here also 
the capacity and, likewise, the weight of the motor being determined by 
the total duty done, the weight of train limit would not be decreased, 
but rather increased. 

Among the roads that are ripe for the electrical engineer, and on 
which in the near future I hope he will demonstrate he has a most 
legitimate claim, are the New York elevated and the Chicago elevated, 
the handling of the trains on the New York Central and Harlem roads 
below the Harlem rivtr, the long talked of rapid transit road of New 
York, the Metropolitan underground road of London the proposed 
tunnel roads in London, Paris and Berlin, and, coming more immedi­
ately home, suburban service such as that of the Illinois Central Rail­
Foad, a most ideal track for the electrical engineer, and last, and, as it 
will prove, one of the most important, the operation of the terminal 
and warehouse systems for the interchange of freight on the lines 
entering a city situated as is Chicago. 

There will probably be in operation in the United States within 
twelve months not less than five locomotives varying from 700 to I ,200 
H. P. and from forty-five to eighty tons in weight. The character of 
the work done will vary. In that work in which I am most concerned 
from a personal standpoint, a 700 H. P. electric locomotive will be 
built for experimental work, and to attempt to solve as far as may be 
the various problems involved in railroad practice in Chicago. If my 
judgment is followed, there will be an experimental section of 
track in the form of a loop about thirteen miles long with eighteen 
miles of rail, and with every variety of single and double track con­
struction, and simple and compound crossings and switches. 

On this I hope to see erected such varieties of overhead construc­
tion as may be found best to meet the various kinds of service, and 
where the railroad problems on track jointly operated by steam and 
electricty can be developed in the most satisfactory manner. On this 
track there will be not only this locomotive, but also one of equal 
rated capacity supplied by one of the larger manufacturing companies. 
The duty demanded of these machines will be severe. They will be 
required to haul a train of not less than 450 tons, at thirty miles an 
hour, up a grade of twenty-six feet to a mile. They will probably be 
required to develop their full rate of capacity at all speeds between 
thiny and sixty miles per hour, and if there is sufficient track room 
they will be driven at a speed of at least seventy-five and perhaps 100 
miles per hour for short distances. The potentials used will be nearly 
double that at present obtaining in street railway practice. 

A still larger problem, so far as power goes, although not in the 
variety ot conditions which will have to be met, will be that recently 
taken for the operation of the belt line tunnel now being constructed in 
Baltimore to avoid the necessity of boat transfer at Locust Point. 
The duty of the motor will be to propel the train with engines coupled 
on, but not in operation, through a tunnel about 6,000 ft. long. 

The co:1ditions require the motors, which will weigh about eighty 
tons and have a capacity of about r,20@, to propel a 1,200 ton freight 
train up a grade of forty-two feet to the mile at a speed of fifteen 
miles. Passenger trains of 450 tons' weight must be regularly started 
from rest twice in the tunne! on this grade, and in an emergency must 
start the freight train. The draw bar pull under regular duty, and 
when not starting, may be as high as 32,000 lbs. 

Perhaps the traffic from New York to Philadelphia affords as 
good an example as any of what may be done on regular passenger 
service, provided the track is clear enough. 

For this I, some three years ago, and again in the Furum of Sep­
tember, I 891, outlined an electric express service, with a method of I 
supply through a rod carried above the car and a return circuit through , 
the rails and earth. 

Such is the work before us, a work well meriting your best efforts; 
yet it is well to temper your enthusiasm with prudence. 

Limit your attempts to the solution of those problems which will 
prove of practical benefit. 

Do not chase rainbows. They are beautiful and poetic, but they 
have small place in the world's economies. 

Remember that neither sentiment nor ignorance are winning 
cards, but lessened costs of operation for equivalent duty and increased 
returns on invested capital. 

All this is said in no spirit of discouragement. for I yield to no 
man in my confidence in the future of electric traction. No new field 
is so rich, none more pregnant with great possibilities, but the growth 
of the work will be more expeditious and healthy if we separate the 
visionary from the real, the impracticable from the practicable. 

Compound vs. Simple Engines for Cable H.oacls. 

In our July issue ( P. 488) we quoted from Power a 
communication and editorial with above title, which has 
proved of considerable interest. \Ve t9.ke pleasure in pre­
senting the following on the same subject, from galley 
proofs kindly furnished by I'ou1er. 

In continuation of the discussion instigated by our editorial remark 
concerning the use of simple non-condensing engines for the Broadway 
and Third Aveuue cable roads in New York City, the following com­
munications have been received. Two of these are from men in actual 
charge of cable plants, one of whom is putting into practice his evi­
dent beliet in the adaptability of the compound non-condensing engine 
for cable service, while the other would look for favorable results from 
such an engine only under particularly favorable circumstances. The 
third letter is from a constructing engineer of wide expNience in cable 
road work who requests that his name shall not appear, but who evi­
dently believes in the possibilities of the compound engine in this 
direction. 

Mr. A. N. Connett, chief engineer of the Baltimore City Pas­
senger Railway, writes: 

I am now installing three plants for our company, and in all I am 
using compound engines tu run non-condensing. I consider that the 
constant load will be large enough to keep the low pressure cylinder 
ever from expanding below atmosphere. They have proved moder­
ately successful on electric railway plants, ::ind the service there is a 
more variable one than on cable plants. The Seventh Street road in 
Washington ( cable ) is showing an admirably economical result in the 
use of compound condensing engines. Of course it can be readily said 
that there is no danger of back pressure with such engines. But I 
think you state the case fairly when you say that the automatic propor­
tioning of the loads between the cylinders will always give the low pres­
sure cylinder sufficient initial pressure to make its introduction an 
object. The Brooklyn Bridge example is a poor one. Their variation 
of loads is largely in excess of most street railway plants. The Broad­
way and Thid Avenue lines, I think, should have remarkably stead_v 
loads. The conditions of loading and alignment there cannot but 
make it so. The same will prove true in a somewhat less degree with 
the plants being installed by our company. The results obtained here 
will, no doubt, be very interesting, and I have the greatest confidence 
in being able to show five ponuds of water sa\'ed per hourly horse 
power by compounding over similar plants u~ing simple engines. 

On the other hand, we have from Mr. Fred. W. Wood, manager of 
Temple Street Cable Railway Co., Los Angeles, Cal., the following: 

EDITORS POWER :-Apropos ol the recent discussion regarding the 
adoption of simple non-condensing engines by the Kew York cable 
roads, permit me to say that the considerations which should govern 
in the design of the power plant for any given road depend so largely 
upon the local conditions that any general rule is impossible. That 
the use of compound engines is economical under certain conditions 
all engineers will admit. That compound engines do as a fact oper­
ate satisfactorily in some cable power houses is also not to be dis­
puted. That the conditions of cable railway practice are unfavorable 
for the best operation of compound engines is equally true. 

The percentage which the cost of power bears to the whole cost of 
operating seems to me to be a necessary factor in deciding upon the 
character of power plant to be used. This percentage is variable, and 
my judgment is that it may range from 25 to as low as 6. It is mani­
fest that in dealing with an item that amounts to 20 or 25 per cent. of 
the whole cost of operation, much more money may be invested and 
complications introduced than would be warrantable if the item 
ranged lower than ro per cent. 

In those cities where the price ol coal is $10 i:er ton, the cost of 
power is a large item, and complications in the engine room and ex­
p~nse for condensing apparatus and water may well be i11curred, and 
the added risk of accidents and consequent delay from all these may 
be borne. But if fuel costs from $2 to $3 per ton, and if the traffic 
of the proposed road is of very large amount, the possible economy 
of cost of power may become an insignificant matter when co1!1pared 
with other considerations. Assume that the cost of power will be 6 
per cent of the whole operating charge, and that under the rather 
unfavorable conditions 20 per cent. is the saving that compound en­
gines would accomplish, the real saving would then be r.2 per cent. of 
the whole operating charge. Now, if this saving of I and 2 per ce~t. 
is accomplished at some additional expense of plant and cost ~f ~epa_irs 
and liability to acciJent, it becomes a question as to whether 1t 1: wise 
to make the economy at the cost. It seems to me to be a question to 
be decided more from the standpoint of the man3.ger than from that 
of the engineer. 

While I fully appreciate the value of compound engines i? the 
use of steam and in the distribution of working strains, my experience 
has also taught me that the economy which is purchased at the expense 
of added mechanism may prove to be dearly bought; and I should be 
very conservative in criticising the use of simple engines when coal 
is $3 per ton and the traffic of the road of great volume. 
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I know of one power house provided With well deMigned com­
pound engines ( and these engines with co mpli cated attachment!! o n 
the valve gear for increasing the range of the cut-off) in wh ich th e lo w 
pressure cylinder is and always has been idle, and from the valve 
gear of which all the attachments that so much was ex pec ted of have 
been removed, until the whole has been reduced to a s imple a nd fairl y 
economical Corliss engine. In other instances the origina l compli ­
cated engines have been re moved, and re placed by smaller si mple 
engines, to the great economy of the o peration. 

The keeping up of a steam plant in it s daily operation to some 
approximation of tilt conditions usual while it is being experted a nd 
tested-the application of as high a deg ree o f scie ntifi c knowledl.{e a nd 
study in its daily operation as is put into its des ign and while in th e 
h.rnds of the mechanical e nginee r is , I think , of greater economic 
importance than the design of its eng ines. 

With reference to the parti cular que~ tion: Would compound e n­
gines have been preferable in the Ne w York po wer houses to s imple 
ones? I think it is safe to assume that the des:gners have considered 
the whole matte r, and that th e small pe rcentage- of the total ex pense 
which the power item will probably be, and that the great importance 
of avoiding possible delay in the ve ry large traffi c to be handled, and 
the fact that th e variations of load incident to cable railway wrJrk would 
place the compound engines under unfa vorable conditions, have led 
them very wisely to adopt the simplest ·possible means of producing 
their power, and that their action is not in any sense to be regarded 
as evincing a lack of appreciation ot our faith in the principle of com­
pounding a steam engine per se. 

If anything ~oes wrong in one power unit in an electric road, the 
design is usudlly such that this particular unit may be out for re­
pair without delay to the system. This 1s impracticable in the cabel 
railway practice; hence the prime importance of avoiding possible acci­
dents, especially under the condition~ which obtain in very large cities. 

Again, the percentage which the cost of power bears to the 
whole operating cost decreases as a cable road is worked to its maxi­
mum capacity; and the nearer thb maximum capacity is approached 
the greater will be the proportion of the variable load and ,consequently, 
the conditions for the good working of compound engines are still fur­
ther departed from. These are, I take it, exactly the conditions that 
will probably arise in a cable road in New York City. And the en­
gineer, who under other conditions would install triple expansion en­
gines, might well use simple engines here. 

We regret that we are not at liberty to announce the author of the 
following. His name stands for years of successful experience with 
cable railway work dnd heavy transmission machinery, and would give 
addional weight and interest to the opinions expressc d: 

smaller pinion than has been customary in ca ble railway construction, 
thus getting a higher piston speed, higher ve locily o n the main shaft, 
and reducing its diameter to the minimum. The high in itial velocity 
will no doubt ht:lp to keep the rnble steadier. 

The !<ubjcct is still susceptil,le of discu~sion , a nd we !>hall Le 
pleased to hear from oth ers regarding it. 

Legal Intelligence. 
CABLE R AtLWAY Co~ll'ANIES--Al> l>tT IONAL SE1<.v n l/ t>E-­

I NJUNCTION PROCEF.I>I NG- STA'l UTORY CoNSTRUCTt ON. 
1. Jfc!d, In an act ion to e nj oin a trac tion c ompany 

fro m operating a railway track on a c e rtain street is not 
multifarious, when th e rights under which all the plaint­
iffs claim a re the sam e, and the acts corr:plained of affect 
them all alike. 

2. \Vhere Act 188 7, authorizes traction companies to 
construct and operat e, upon any street o n which a pas­
senger railway "now is or may h ereaf t er be cons tructed," 
with the consent of such passenger company, appiiances 
necessary for the traction of th e cars of such passenger 
company ; aud, where the ac t furth er provides that trac­
tion companies may lease the property and franchises of 
passenger railway companies and operate such railway 
companies, .Hdd, that a tractio n company, which has ob­
tained a lease from a passenger company, may construct 
its appliances, not only upon streets already occupied by 
the passenger company, but also upon stree ts which the 
railway company has a right to occupy. 

3, Held, that the use of a street by a cable rail way 
company is not an additional servitude, entitling abutters 
to compensation, though vehirles canno t stand between 
the curbing and tracks without interfering with cars, and 
though the pipes under the surface of the street, by being 
lowered to make room for the cable c o nduit, may be 
slightly more difficult of access. 

4. Where the use of a street by a railway company is 
not an additional servitude, entitling abutters t o compen­
sation, the latter cannot maintain a bill to enjoin the oper­
ation of the rail way on the ground that the company has 
transcended its authorized powers, since it is amenable for 
an excessive exercise of power only to the state. Rafferty 
et al. v. Central Traction Co. et al. Pa. S. C., March 2 I, r 892. 

What would apply to operating cable railways should in general 
apply to any other ordinary plant of machinery driven by steam power. 
In the first place, the conditions and location of power houses may 
materially interfere with the character and kind of engines to be used. 
In a general way, under ordinary circumstances, in our crowded cities, 
and especially where coal is dear, it is important that the most eco­
nomical in the use of steam should be adopted, regardless of the cost 
of the plant, as the first cost is a small matter when compared to a 
plant that is costly to operate. There is not the least doubt but that INJURY TO PASSE NGER-DEF ~CTIVE BRAKE-NEGLIGENCE OF 
the majority of cable railways to-day, in this country, are driven by I DRIVER. 
high pressure engines, of the Corliss or automatic type. It is very In an action by a passenger against a street railway 
questionable whether a well designed and proper size Corliss engine · · · d 11" I · f 
(for the work to be done), working at the most economical point of cut- company for 1n1unes cause by a co 1s10n, resu ting rom 
off for the average duty, can be compared with the compound non- the fracture of the bralte chain, and the consequent in­
condensing engine, even when the wear and tear of the extra parts, and ability of the driver to stop the car on the grade, where 
the loss by radiation in two cylinders are taken into account. The dif- there is no evidence that the driver was wanting in care 
ference in cost between the single and compound engines would be very or skill, it is error to submit the question to the 1· ury. 
small. 

I have never heard of a case where a change has been made from 2. Where the runaway car made great noise, the fail-
a high pressure automatic Corliss engine to that of a compound non- ure of the driver to shout to the employes of the car ahead 
condensing. The compound engine of to-day will undoubtedly do the to start their car will not be adjudged negligence, in the 
sam_e wo_rk at less ~ost thau a hi_gh pressure eng~ne, as.the c~mpound absence of evidence that shouting would have prevented 
engme simply carries the expans10n of steam to its greatest hm1t. If I , 
proper data was taken before and after such a change, it certainly the accident. . . . 
woulJ be very interesting. Where it is possible to condense, in con- 4. vVhen the 111spector testified that on the mor111ng 
necti?n with the compound engine, there need not be the slightest of the accident he looked the chain over, and tested its 
qu_e~tion as to e~onomy or hesitancy in using this class of engine in strength by winding it up several times, but did not ex­
?nvmg c~ble railways, a_s well as any othe~ plant.or class o~ ma;:hinery. amine each link and a chain manufacturer of large ex-
~he varymg power required on a cable railway 1s ,rnquest1onably con- . . ' . 
s1der;able, b~t no more so than in rolling mill,;, or in the triple ex- penenc_e test1?ed that ~ fla,:7 ~ould not exist at the centre 
pam10n_eng111es as used on our large transatlantic steamers. Take, for of the iron without be111g VIS! ble at the surface, the suffi­
illustratton, the engines of the "City of Paris," or the "City of New ciency of the inspection was a question for the jury. J udg-
York" of 2c ooo H p C 'd h h 1 . h .. ' ' ·. : ~,ns1 er t_ at t ese vesse s m a storm ave ment for plaintiff reversed. JfTynn v. Central Park 1,: &-, 
their propellers wh1rl111g m the air at one moment, and the next , . 
pl_unged into _the _water. In this case we have triple expansion engines, E. R. R. Co_ N. \ · C. of App. Apnl 2 6,r89 2 , 

\~l~h condensmg mcluded, so that if such engines answer under the con­
dtt10ns stated, there is no real reason why they should not answer in 
cable railways, or other work. 

Possibly the finest examples of compound condensing engines in 
use to-day in the United States, on cable railway work, are to be found 
at the Se~enth street power house of the Washington & Georgetown 
Cable Radway Co., Georgetown, D. C., the power house being ad­
Jacent to_ t~e Potomac River. The economy need not be questioned 
by any v1s1tor,_ dS a walk into the boiler house will satisfy him at once 
that about as little fuel is being used as is possible for the work per 
form~d. The boiler house and appurtenances are ;bout as perfect as 
practice and experience can make them. I have recently heard of a 
cab!~ plant to be erected in San Francisco, in which vertical triple ex­
p_ans10~ co~densin~ engines will be used, which I think is a step in the 
n~h~ direction. The engines will be placed directly on the centre 
dnv1ng shaft, and make 115 revolutions per minute, using a much 

I NJURY TO PERSON ON TRACK- DEAF.:-,ESS-CONTRIBUTORY 
NEGLIGENCE-In an action to recover damages for per­
sonal injuries resulting to plaintiff's wife, the c ourt on 
appeal 
Held, r. That a person who is afflicted with deafness, 

and who wears a protruding apparel, obstructive of the 
sense of sight, and who ventures, without lo o king right or 
left, to cross a street railway track acts rashly, and is 
guilty of such contributory negligence as will prevent a 
recovery in damages in case of injury sustained by a col­
lision with a coming mule and car. 

2. Held, that the driver had a right to presume the 
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person sou~d of-h~aring, and that she \vould exercise her I erated by electri ci t y, is a street regulation, and such regu­
senses, so as to avoid an accident, by stopping in t ime to lat ion o f s tree ts sh a ll be b y ordinance or by-laws, and not 
let the mule and car pass freely. Hence, a verdict in by resolution , a s provided by charter of the City of New­
favor of the company, under such circumstances, will not ark. R esolution is set asid e. 
be interfered with. Sc/mite v. 1\Tew Orleans etc. St. Ry. Co., State v. Af ayor ett., of City of N ewark et al., N. J., S. 
La. S. C., Mar. 21,1892. C., J anuary 8, 1892. 

INJURY TO PASSENGERS-NEGLIGENCE-DECLIVITY-HIGH 
SPEED-DAl\lAGES-VERDICT. On appeal, 
Held, that the evidence justified a finding of negli­

gence in respect to the condition or operation of a train 
of passenger cars (cable line) which, while carrying pas 
sengers, ran down a steep declivity, composing a part of 
the line, at very great and dangerous speed, and appar­
ently beyond the control of those operating the train. 

2. Held, that the evidence justified a finding that in­
juries received by the plaintiff, manifested immediately by 
temporary unconsciousness, by headache, nervousness, 
sleeplessness and some impairment of mental faculties, 
was also the cause of his paralysis, although that did not 
supervene until seven months after the injury. 

3. If an injury is the direct cause of a diseased con­
dition which results in paralysis, the latter may be as­
cribed to the jury as a proximate cause. 

4. T hat the application for a new tria l on alleged 
newly discovered evidence l1eld properly denied, and ver- 1 
diet sustained as to amount. 

Bislwp v. St. Paul City Ry. Co., Minn. S. C., January 
14, 1892. 

UsE oF ANOTHER'S TRACK-COl\lPENSATION-EXPROPRIA­
noN-PRocEDURE. 
1. A street railway company which is authorized by t h e 

City of New O rlean s t o enter upon the tracks of another 
must, before doing so, make compensation to the com ­
pany. 

2. The material in place is the private p roperty of the 
company occupying the street; and in the absence of any 
agreeme n t, it mu st be expropriated to public uses like any 
other p r ivate p:-operty. 

3. Wh ere a city ordinance provides the mod e of com­
pensat ion, and the two corporations are with in the limits 
of the same fra nchise, t he ordinance wi ll contro l th e 
mode to be pursued in reference to fixing the compensa­
tio n, as the corpo rations accept their fra nchises w ith ref­
erence to said ord inances. But the city ordinance can not 
arb itra rily fix the amount of co m pensation. 

4. There is no limitation in th,.e ordinances of t he C ity 
of New Orleans, w h ich prevents the street railway co m ­
panies from contracting with reference to the amount d ue 
from the use of track s. 

Canal etc. St. Ry. Co. v. Orleans etc. St. Ry. Co., L a., S. 
C., January 4, 1892. 

STREET RAILWAYS-POWERS-ERECTION OF POLES IN STREET I 

-ORDINANCE-TEST. 
1. Held, that the provisions of the ac t empowering 

street railways, wit h the consent of m un icipa l a utho riti es, 
to use electric or chemical motors o r grip cables as the 
propelling power of their cars instead o f horses, do no t leg­
alize the erection of poles and the stretching o f wires in a 
public street as a part of a system of electr ical ra il road­
ing. 

2. Held, that an ordinance which pu r por ts to • grant 
p ermission to erect such poles and stre tc h su ch wires is I 
illegal. 

3. Held, that an abutter, owning to the midd le of a I 
st reet, can use the writ of certiorari to test the validity o f 
an ord inance which purports to confer the power to p lace 
s uch posts upon his land lying in the street. 

State v. l nliabitants of Trenton et al., N. J. S. C., J a nu a ry 
8, 1892. 

UsE OF STREETS BY RAILROADS - ORDlNANcEs-R EsoLu-
TIONS. I 
Held, T hat a resolutio n of common council givi ng 

consent to a street rail way to place posts and st retch I 
,vires on a street, a nd prescribing t he s ize a nd locatio n of 
·.he poles, and limiting t he speed of th e railroad when op-

STREET R AILWAY TRACK- PROJECTIO N OF RAIL ABOVE 
GRADE CROSSING. A street railway company allowed 
o ne of its rails to project three inches above the sur­
face of t he street cross ing or crosswalk, against which 
projection pla intiff s tumbled, fell and was injured. 
Held, t h a t suc h condition of the track was negligence 

in the compa ny, fo r w hi c h it was liable in damages. Judg­
men t of t h e t ri a l court a ffirmed. 

Scltild v. Central Park N . &,, E . R. R. Co, N. Y. S. C., 
Decembe r 14, 189 2. 

l\ote: A stree t railwa y builds its track in accordance 
with the chartered rig hts. Limitations usually govern the 
laying of trac ks. Conditions must be complied with. A 
street ra il way co m pany is bo und to lay its rails properly 
a nd to keep them in proper condition. TVoster v. Ry. Co., 
50 N. Y. 203. Where rails were left projecting four and 
a h a lf inch es a b ove the surface without planking between 
th e m, a nd an accid e nt wa s occasioned to one who crossed 
the t rack thus m a inta ined, a verdict was upheld; see lVas­
mer v. Ry. Co., 80 N. Y. 21 2. A traveler has the right to 
assu m e the safe condition o f the crosswalk . 

H ORSE R AILROAD-I NJ URY TO CHILD ON TRACK-NEGLI­
GENCE OF D RIVER. Plaintiff (by guardian), a child of 
t h ree years o f ag e, slipped into the street unseen by a 
h alf grown sist e r wh o was in their house at work, and 
while the re was badly hurt by defendant's horse car, 
which was be ing slo wly pulled up hill by the regular 
h o rses a nd a n extra t o w horse. A witness testified 
t h a t h e saw a child o n the down track crossing over to 
t h e o the r track while the car was yet ten feet away, 
a n d h eard people shouting to the driver. He then 
tu rn ed hi s b ack, but, at renewed shouting, turned 
again, a nd sa w the child knocked down by one of the 
ho rses. The driver and tow boy both testified that 
t hey we re looking straight ahead but did not see the 
c hild, and knew no thing of the accident until the con­
duc tor ble w his whistle to stop, which was after the 
car h a d passed the child. 
1. H eld, tha t a verdict for plaintiff would not be set 

aside as un sup ported by evidence. 
2. H eld, under the circumstance of the incident as 

a b ove set ou t, t hat an instruction that the highest de­
gree o f care is r equired of a driver who sees a person lying 
helpless o n t h e track in front of his car was not sufficient 
ground fo r a r eversal, a s it could not have injured defend­
a nt. Judgment affirmed. 

Giraldo (G ua rdia n) v. Coney Island Cl" B. R. Co., N. Y. 
S. C. , D ece~ b er 14, 1891. 

R EGULATION OF STREET CARS- -CITY ORDI NANCES-NUI­
SANC E- P OLICE P ow ER. In an action by the complain­
a nt stree t railwa y company against the city authori­
t ies, o n appea l it is 
H eld 1. That und er the provisions of a city charter 

g iving th e council power to pass all ordinances necessary 
for the du e a dministration of justice and the better gov­
ernment o f a city, and to" cause the removal or abate­
m ent o f a ny nuisa n ce," the passage of an ordinance re­
q uiring a st ree t car co mpany to put" a driver and a con­
d ucto r" o n eac h car is a proper exercise of the city po­
lice power, a nd n o t a n impairment of the company's 
r ig hts, no t b e ing unreasonable o r oppressive. 

2 . Also, th a t a provision in such o rdinance, requir­
ing the p olice to cause eve ry car not provided with a 
"d river a nd conduc to r," to be returned to the stable, is 
no t an enforcement without trial, but merely a means of 
preventing a nuisance by blockading travel. Judgment 
a reasonable time. A party wishing to alight must uot 
hes ita te o r loiter. On stree t railways the conductor only 
in fa vor of the city affirmed. Sout/1 Covington St. Ry. Co. 
v. Afayor etc. Ky. C. of App., May 12, 1892. 
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The L)'lln (~lass .) Belt Lin c. 

If o ne wants to get t he worth o f hi s money, he has but 
to board o ne o f the fin e ca rs o n t he lines of th e Lynn Belt 
Line Stree t Ra ilway Co. at a ny poin t, and he will be carried 
enti re ly a ro und the city, in fact, well out into th e suburbs 
and re turned to th e same poi nt, a dista nce of seve n miles, 
for one fare. This r ide on a pleasant evening is a very e n­
joyable o ne, and the citi zens show their apprec iation of 
the service by a very liberal pat ro nage. The co mpan y 
operate twenty- fiv e cars, six bein g long cars equipped with 
the Robinson radia l t rucks, a nd th e others four wheel 
cars. The former a re b y fa r the most popular with the 
patron s. The capaci ty of this equ ipm en t is severely taxed 
o n Sundays and holid ays ; in fact, th ere are times when 
they cannot begin to acco mmodate the t raffic. Th e power 
house and car ho use are on Spring S treet, some di stan ce 
from the city. Th e buildings a re pl ai n wooden structures, 
but are conveniently arranged. Th e power equipment 
consists of two batteries of R oot water t u be boilers, and 
two Greene engines, one of 500 H. P. an d t he other of 150 
H. P. These are coupled by mea ns of be lt ing and counter­
shaft to five eighty horse power Thom son-H ouston gen­
era tors of the D 62 type. The Ireson belt is em ployed, 
and the shaft is provided with Barker cl u tches. Ord ina­
rily only fourteen or fifteen cars a re run , a nd the daily 
fuel consumption is four and a half tons of C um berland 
soft coal, but when the traffic is heavy six o r more tons 
a re required. 

It is the purpose of the company to pu t in co nde nsers 
in the near future, and to t a ke the water for this pur­
pose from a neighboring pond. A current of about 5 25 
volts is carried, and the circuit is conn ected with that of 
t he Lynn & Boston lines which it crosses in nu merous 
places. 

The city of Lynn is growing rapidl y, a nd since the 
great fire, two years ago, has made rapid strid es. It is a 
city of comfortable homes, and these spread ove r a wid e 
extent. Numerous shoe factories are fo u nd in every part 
of the city, and these, except in the heart of the city near 
the burned district, are mostly plain wood en struct ures 
of one or two stories. The future of its street ra ilway in­
terests would seem to be very bright, and the Belt Li ne, 
under the able management of T. W. Adams, superintend­
ent, will doubtless receh e its share of the patro nage. 

l\lontreal to Have Electric Powe1·. 

The street railway problem in Montreal was settled 
July 20, by the Board of Aldermen, who vo ted t wenty- t wo 
to fourteen to allow the street railwa y company to install 
electric power. According to the propositio n of th e street 
railway company to the city, the latter will receive t he fo l­
lowing percentages on the gross a nnu a l receipts of the 
railway company: On all sums up to $ 1,000,000, 4 per 
cent. ; from $1,000,000 to $1,500,000, 6 per cent. ; from 
$1,500,000 to $2,000,000, 8 per cent. ; from $2,000,000 to 
$2,500,000, 10 per cent. ; from $2,500,000 to $3,00 0 ,000, 
12 per cent.; all over $3,000,000, 15 per cent. 

The railway company also offer to introduce imm edi­
ately the sale of eight tickets for twe nty-five cents , avai l­
able on all working days between six a nd seven in th e 
morning and five and seven in the evening, a nd to g ive 
transfers to every part of the city. Mr. H . A. Everett , 
managing director of the company, states tha t if the bill 
receives the necessary approval o f the mayo r the work on 
the electric equipment will be commenced im mediately. 
The general feeling is one of satisfaction a nd reli ef that 
the question which has so long been agita ted has finally 
been settled. 

THE Philadelphia Traction C o. have secured t h e ser­
vices of the Field Engineering Co. as their engi neers in 
ch~rge_ o_f _all electrical construction work in Philadelphia 
anct ~1c1111ty. There will be about forty-fi ve miles of 
track _m West Philadelphia and about 150 miles in P h ila­
d~lphia_ pr~per. There has been considerable d elay and 
d1sc1;1s~10n rn regard to the Philadelphia pa rt of the wo rk, 
but 1t 1s expected that construction will soon be actively 
begun. The material is all on hand. 

Xolcs from Pa t· is. 

P a ris is at last to have an underground railway. The 
Municipa l Co un ci l ar rived at this decision July 4, after 
hearing the ev ide nce o f the third commission on the pro ­
ject and liste ning to various reports re lative to the cost of 
th e lin e, necessa ry wo rk and so on, and have settled upon 
the length of lin e, pe riod of lease (seventy years), mini­
mum wages to e mployes (fifteen cents per hour), fares 
(four cents), g uarantee to be given ($100,000) :and 
o ther po in ts. Th e ro ute a nd general plan of the rail way 
is the same as g iven in our May issue, and electricity wi ll 
be used as a motive power. T rains will be of one, two or 
three cars, ha ving each a ca rryin g capacit y of fifty-two 
passengers. The speed is t o be t welve mi les per hour. 
The principal s tatio n will be at th e P lace d e la Bas t ille, 
and the road will be connected by a b ra nch to th e P aris, 
Lyons & Mediterranean R a ilroad . 

One condition of its co nstructio n is th at th e lin e shall 
not interfere with either th e water ways , g as main s o r 
sewe rs, no r are th e streets t o be ope ned above the tunn el, 
but the work is to be accomplished by sma ll opening s here 
and there at the sides, as is being d one with t he Sceau x­
Limours railway now being b uilt. Only a t the location 
of the stations will there be a ny opening to the surface. 
On this head the permit to construct is very stric t. 

Another very important condition imposed by the 
Municipal Council is that the re shall be a considera ble 
participation of profits with those employees whose wages 
amount to less than $ 800 per yea r. This has been d o ne 
it is said, to avoid the possible cha nce of the Council of 
State rejecting, as contrary to law, any terms fi x ing mini­
mum salaries. 

By the completion of this railway, Paris will be provided 
with a means of transit that will mean hardly less to it 
than d id the elevated railway to New York,and it will 
probably hasten the adoption of some system of more 
rapid t ransit with the present surface roads. It has taken 
fi ve years to bri ng this project to the point which it has 
now reached . It was first submitted to the administration 
in September, 1887, and passed through three commis­
sions. In 1888 further consideration was postponed pend­
ing the com pletion of detai ls with regard to the question of 
e lectric tractio n, This last point was finally settled in 
July, 1891, thanks to the progress of electric traction in 
the U nited S ta t es and to what the delegation to London 
g a thered from the operation of electric motors there, and 
the necessary plans recommended for consideration in the 
report of a Mr. S~uton. 

A Rhode Is land Clambake. 

The fou rteenth a n nual Rhode Island clambake, ten­
dered t he electri cal fra tern ity by the American Electrical 
·works of P rovid ence, R . I., occurred at Haute Rieve, on 
July 23. Lunch was served at 11.30 A. M. at the Union 
C lub's coun try house, a nd the bake was opened at two 
o'clock wi th appropriate ceremonies. 

All who have ever participated in the generous hos­
pi ta lities a fford ed by t h is well known wire company need 
not be told that t he clams were of the best and that they 
disappeared rnpid ly. Mr. Etlgene F. Phillips, the genial 
president of the company, was. as usual, the recipient of 
ma ny enco mi u m s, a nd when the party finally separated 
in good spiri ts it was with the best of feelings to their 
host a nd every wish for his future welfare as well as that 
of the com pany which he represents. 

THE Conn elly tramway motor was recently put in 
operat ion in London on one of the lines of the London, 
Deptfo rd & Green wich Tramways Co., and at the test a 
la rge compa ny of m embers of the Tramway Institute were 
p resen t. The m otor was of the same type as those used 
o n the Nor th system in Chicago. It was claimed that 
it was capable of drawing a heavily loaded car up a grade 
of o ne in twenty, a nd that its speed was sixteen miles per 
h our. The tota l expense for operating the car was stated 
to be $ 3 .87 per day, th is amount including labor, fuel oil, 
lubricating oil a nd wear a nd tear. 
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The New York Street R ailway Association 
will ho ld its tenth annual mee t ing this fall at the Un ited 
States Hotel, Saratoga Springs, N. Y., September 20, at 
10 A. J\L Two papers will be presented to the Association 
for consideration, entitled '' Recent Improvements in 
Cable Traction" by Geo. W. McNulty, engineer, Broad­
way & Seventh Avenue Railway Co., New York, and 
"Recent Improvements in Electric Traction" by L. l-J. 
McIntire, engineer, Harlem Bridge, Morrisania & Ford­
ham Railway Co., New York. With these gentlemen to 
report on the improvements made recently in the two 
most approved motive powers used in street railway ser­
vice, an able review of the advances made by each is 
assured, and an interesting session may be expected. 
The place of meeting always possesses an attraction of 
itself, and it is to be hoped that every member of the 
Association who can attend will make a special effort to 
do so, and that this meeting will be marked by a larg er 
attendance and a larger accession to its membership than 
any heretofore. 

Valuable Lessons both as to mechanical details, 
inventive energy, financial ability and esprit de corps on 
the part of employes may be derived from reading the 
account of a visit to the extensive works of the Thomson­
Houston Electric Co., at Lynn, Mass., the first install­
ment of which will be found in another part of this paper. 
While we found many things to admire during our visit 
to the works, we were more profoundly impressed with t he 
character of the employes as evinced by their skill a nd 
devotion to their work, but more particularly by their 
gentlemanly behavior on the streets when going and 
coming from work and in public after business hours, 
than by any other feature. It is an inspiring sight to stand 
at the close of the noon hour and watch the nearly 4,000 

operatives and students as they approached the works 

from every possib le di rection a nd note the entire a bs e nce 
of d isorder a nd boiste rous conduct, showing that a proper 
syste m of d iscipl ine influe nces th e individual not o nly 
while he is wi t h in the walls of a fa c to ry, but on th e stree t 
a nd in h is ho m e. \Vhere these things a re found, excellent 
mechan ical skill is not wa nting a nd the products will nec­
essa r ily bear t he sam e s tam p o f excellence. 

" Street Railways, " o u r ne w handbook for street 
railway m e n, is no w ready for d elivery, a nd orders are 
being rapid ly fill ed . A prospectus and price list 
will be fou nd in our adve rtising columns. This work has 
been prepared solely in th e in terests of the street railway 
industry, and every perso n who has the development and 
im provement of t h is business a t hea rt will secure this 
wo r k and take an interest in its circula tion. As is stated 
in the preface, the work will d oubtless elevate the busi­
ness and those engaged in it · in p ublic estimation, by 
showing the im porta nce o f the industry, the talent and 
varied acco m plishments o ne mu s t possess to become a 
successful manager in a ny d epartm ent of the business. 
Many wi ll be disa p pointed in the work, in that it gives 
much more than i ts t itle ind icates. It is not alone designed 
for the leading officers o f a s treet railwa y company, but 
should be in the ha nds of a ll the men a t the head of the 
different departments as well. E ven then its use should 
by no means be con fin ed to men actually engaged in the 
street ra il way b usi ness; it will prove o f great service to en­
g ineers and inve ntors, to a ll students in engineering and 
o th er t echnical schools, a nd to the student of economic 
subjects. W e do not d well upon the merits of the work 
in order to sell it, bu t because w e believe that it will prove 
helpfu l to a ll who will u se it. It must be remembered 
that th is is the first and o nly work that covers the entire 
fie ld of th e street ra il way bu siness a nd treats of all the 
leading me thods o f t ract io n. This fact alo ne renders the 
work valua ble. 

Improvement in the General Construction for 
Electric Railways h as b een very noticeable within the 
las t year a nd a ha lf. T he work o n the first railways was 
very crud e, i t m ay be ad mitted , no t much better or more 
su bstan t ia l tha n wou ld now b e deemed necessary for a 
temporary insta llat io n ; b ut a t the present time the ten­
dency is all in t he d irectio n o f thoroughness, and the best 
possible const r uction th a t money can procure. Articles 
tha t have appeared in these columns from month to 
month g ive evidence of the fact that track laying is con­
ducted by a grea t m a ny co mpanies in a style scarcely in­
ferior to t hat required by the standa rd esta blished by the 
best steam rai lroads. At the sa me t im e companies gen­
erally are seeing to it th a t o ve rhead work is done in a 
manner that indica tes a reali zi ng sense o f the fact that 
cheap constr uc tio n is b y no mea ns eco no mical. There 
was a reason and a n exc use for the wretched co nstruction 
of the early days o f electri c rail roading. What was re­
qui red was not d e fi ni te ly unders tood in the first place, 
and every piece of work was to a g reat extent experi­
menta l. Time soon de mo ns t ra ted, however, that eJectric 
ra il ways had co m e to st ay, a nd experience, sometimes bit­
ter, perhaps, indica ted in a ge neral wa y what was essential 
to successfu l a nd economica l operation. ·with the best 
m a nage rs at the present t im e the belief is thoroughly es­
ta b lish ed tha t constru c tion ca nnot b e too good. While 
these comments are to a certa in ex tent trite, we are in-
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dined to express in t his way our confident belief in the 
value of g ood const ru ctio n in view of th e great amount 
of building to be do ne within th e next few months. 

The Meeting of the America n Street Railway 
Association this fa ll at C leve la nd , prom ises to be one of 
the most interesting in th e h istory of t he Association. 
Cleveland, besid es its na tu ral a t tractions which render it 
one of the p leasan tes t ci t ies in t he country, is especially 
interesting from a street rail way standpoi n t. The transit 
facilities of th e city a re well developed, the three principal 
systems of street car trac t io n, e lectrici ty, cable and horse, 
being all 1·epresented. In ad di tio n, th e city is in teresting 
because the ea rly success of elect r ic traction there d id 
much to prove the desira bility of t h e system as a motive 
power. Th e complete list of papers to be read at the 
meeting, announced in our last iss ue, sh ows that t h e 
advance made during the la st year in street railway 
engineering and methods will be ably presented, and th e 
papers will undoubtedly ca ll fo r t h the usual discussion, 
which in some respects is o fte n more valuable th an t he 
papers themselves. Owing t o a wise provision decided upon 
at the last convention, th e papers to be p rese nted will be 
set in type so me time before the m eeting, a n<i copies will 
be distributed to any members d esiring th em, so that any 
who wish to present their o wn exreriences on t h e subject 
under discussio n, or bring up qu estio ns, may be ab le to 
prepare such subject matter in a dva nce, w ith a k nowled g e 
of the way in which the subject wi ll be t reated by t he 
speaker. This practice has been wid ely fo llowed in many 
scientific bodies, but will be tried for the fi rs t time by t h e 
Association this year. We h ave o ft en sta t ed our belief 
that no street railway compan y in th e cou ntry co ul d 
afford not to be a member of th e Associa tio n, and we 
trust that among those compa nies who have not joined, 
there will be many who will d ecid e t o send a represen ta­
tive this year. The annua l fees are trifling, while th e 
benefits to be derived fr o m such a conn ec tion a re la rge. 

World's Fair Transportation ha s been a much 
discussed topic during the last few weeks in Chicago, and 
it has been repeatedly asked ir the fac ilities were a t a ll 
adequate to the enormous demands to be m a de u pon 
them. In recent considerations of this q ues t io n, it has gen­
erally been stated that facilities for h a ndling, at a m axi­
mum, 150,000 persons per ho ur sho uld be p rov id ed for. 
Four means of reaching the Exposition grounds a t J ack ­
son Park from the centre of the city will be available : T h e 
street railways, the elevated railroa d, the steam surface 
roads and the steamboats. A cursory exam inatio n of t he 
situation as thus outlined, is interesting. No one who is 
acquainted with the fac ilities of th e Sou th Side cable 
road to cope with great crowds will questio n th e ability 
of the managers to d o their share in solvi ng t he pro­
blem; but assuming that on two lines three-car trains 
are run every two minutes, the number of p a ssengers that 
can be carried seems small in co mparison with a to t a l of 
1 50,00_0 desiring transportation. Without going into de ­
tailed figures, we may state that the street railway s, t he 
elevated railway and the steamboats are relied u pon t o 
carry at the busiest periods during the d ay 50,000 passen ­
gers an hour. This leaves 100,000 perso ns depend en t on 
the steam railroads, and it is estimated th a t 1,500 cars and 
I 50 locomotives at least will be necessary t o ha ndle th e 
traffic. Such an equipment the <;:Qmpa nies d o no t possess 

for th e ir \Vorld's Fair service. This result having been 
reached in several indepe nd ent estimates, even local pa­
pers have ind ulgcd in rather gloomy forebodings, and 
have unsparingly criticized the World's Fair management 
for failing to make p roper provision. \V c are rather in­
clined to the belief th a t the prospect is not quite so dis­
mal as it has bee n considered by many, and we hold this 
opinion primarily because we regard 150, 000 passengers 
an hour as t oo high a figure to be assumed as the maxi­
mum demand upon the transportatio n facilities. The 
movements of crowds to and fro m J ackson Park will, we 
believe, be more gradual than those who have made the 
estimates are inclined to predict. Grea t crowds there will 
be at the best, but so m a ny, who are able to control their 
own time, will go late or return early, that it will have the 
effect of appreciably diminishing the transportation at the 
busy hou rs. Then, too, a multitude will live near the 
grounds and will require no means of transit, if a fraction 
of th e hotel projects materialize. In dealing with a ques­
tion of this sort an opinion is naturally little more than 
a speculation, but we venture to assert that the estimate 
of the necessary facilities is decidedly too high, and that 
if proper terminal faci lities are provided at the grounds 
the crowds can be carried as rapidly as under the circum · 
stances a reasonable man has the right to expect. But at 
the same time we as confidently believe that the man­
agers of the fair cannot afford to let the problem solve it­
se!f, as it is a matter of most vital importance. 

The Homestead Strike , with all its dire conse­
quences, is fa milia r to our readers, and we have no dispo­
sitio n to write a ho mily on the subject, for if we should, it 
mig ht never be read by the strikers nor by the managers 
o f th e Carnegie works. From all appearances the law 
and justice seem to be on the side of the steel company, 
since t h e men admit that the wages offered are better 
tha n th ose usually paid for similar service, but what chiefly 
inte rests o ur readers is how to prevent a similar state of 
affairs in connect ion with the street rai lway industry. 
T hose who atte nded the Pittsburgh convention and par­
ticipated in th e river excursion to Homestead, will recall 
with pleasure the vis it to the steel mills, and will go over 
in m em ory a ll the i nteresting details o f rail making. Lit­
t le d id we think at that time that the employes of the 
m ill s who seemed so industrious, and were, apparently, so 
d evoted to their work , were cherishing bitter and hostile 
feeli ngs towards their employers which would so soon cul­
minate in an unlawful -seizure of the great prope1·ty, the 
fre nzied attack upon the 300 watchmen sent by the steel 
company to take possession and guard the works, and an 
a t rociou s attempt upo n the life of the manager. \Vhat 
h as happe ned wi ll happen, and although labor organiza­
tions w ill receive a general set back in the present strug­
gle, t he pent up fi res in ignoran t , selfish breasts will con­
t in ue t o b reak o ut spasmodically until the kingdom of 
p erfect love is est ab lish ed in t h e earth. Nearly all labor 
t roubles a rise fro m ignorance and selfishness. The judg­
m en t of the m asses is (rig h t or wrong) that those who 
possess o r m a nage great wealth never justly and rightly 
obta ined so much m ore than their fellows, even though 
laws a nd soc ia l cu stoms may endorse as honest the 
me thod s used for its accumulation. To correct th is judg­
m en t an d bring t h e fortunate classes into closer sym­
pa th y with their less fort unate fellows, is the work in 
h and . Street rail way co mpanies have an important mis-
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sion in this respect, and there are none, no matter what 
their present state of fancied security may be, that sooner 
or Ic1ter will not be called upon to face hostile action on the 
part of organized labor; hence, there is an individual re­
sponsibility in the matter, and it is not safe to delay until 
there can be some concerted action, or until our social 
system is reformed on some of the many plans proposed 
by popular writers on these subjects. Everyone in self 
defence should begin "to build over against his own door," 
and if our advice were asked, we should suggest that the 
first step in this direction would properly be to ascertai n 
the present attitude of the employes in relation to the 
company, and the character of teachings they were receiv­
ing from their leaders and from the literature with which 
they were being supplied. Then an earnes t effort should 
be made to counteract the false teachings by providing 
that a wholesome literature, either in the form of periodi­
cals, specially prepared circulars, or a series of articles in 
local papers, should find its way to the homes of all the 
men, supplemented by an occasional popular lecture that 
would lead them to look on both sides of public questions, 
and tend to bring them into harmony with those who are 
working for the common good, or, in other words, create 
a public sentiment in favor of that particular enterprise. 
There is also great advantage to be gained in publishing 
periodically a full and accurate report of the business, 
showing clearly the net income and risks, and where the 
income is exceptionally large, dividing all above a liberal 
per cent. on the investment with the employes, thus rec­
ognizing them to a certain extent as business partners in 
the industry which their labors have helped to create. 
From a financial standpoint this course will be found to 
be more economical than it will to ignore the matter, and 
finally meet the issue which, as stated above, is bound to 
come. 

The Value of Rapid Transit, to people generally, 
is daily becoming more thoroughly understood and ap­
preciated, and throughout the country the number of ob­
stacles put in the way of those endeavoring to satisfy the 
public demand for better transportation facilities is, hap­
pily, considerably less than a few years ago. The value 
of a good street railway system is so obvious that the edu­
cation of the people in this respect has at times seemed 
al m ost marvelously and vexatiously slow. Taking a gen­
eral survey of the field, it is a satisfaction to note that at 
the present time prejudice is much less pronounced, and 
that intelligent self interest causes the property owner to 
look with increasing favor upon the proposi tions o f the 
street railway man. The public has not learned the lesson, 
or to express the idea a little more clearly, perhaps, has not 
changed its point of view, without suffering some de­
c idedly unpleasant experiences which were the logical re­
sul t of its erroneous views. It is with a rather grim so rt 
o f a satisfaction that we learn of an instance in point in 
a \Vestern city. In this case a certain group of mer­
chants learned a lesson regarding the significance of rapid 
transit that they will never forget. ·when the local street 
railway company proposed to lay tracks for an electric 
rai lway in front of these tradesmen's stores there arose a 
storm of bitter protest and opposition. If we are not mis­
taken, the merchants failing to secure injunctions took the 
law into their own hands and p roceeded to stop the work 
by deluging the laborers with water from a two inch 
hose. The road was built of course-roads always are 

built under such circumstances-and cars were regularly 
run. · The street rail way company immediately began to 
heap coals of fire on the heads of the protesting mer­
chants, not intentionally, perhaps, for the trade of the lat­
ter s traightway increased quite materially, it is said. They 
refused to recognize the fact, a nd continued to protest 
against the disfigurement of the street and the dangers to 
their custo mers from rapidly moving cars. Recently, it 
h appe ned that the compa ny found it necessary to abandon, 
temporarily, on account of repairs, a part of one of their 
routes in which was included the track located in front of 
the premises of the protesting merchants. No longer were 
latters' eyes offended by the rapidly moving cars or their 
ears assailed by the clang of the gong. They ought to have 
been happy, but, no ; they found that the patronage of 
their stores commenced to rlecrease in the most alarming 
fashion ; trade seemed to follow the new line of the cars; 
even the traffic teams deserted the street for reasons that 
it would be hard to determine. The street soon began to 
lose its busy and prosperous appearance, and the mer­
chants dismayed by the radical change in affairs, came to 
the conclusion, finally, that it was far better to modify 
their views, con fess th=it they were wrong, to do anything, 
in fact, than to have things remain as they were. Re­
gardless, then, of the humiliations attending an admission 
of error, a nd throwing ce rem o ny to the winds, they hum­
bly besought the railway company in their wisdom to re­
store the service at the earliest possible moment. Poetic 
justice, perhaps, would have then dictated the final aban­
do nment of the road; but sentiment of that sort did not 
have any weight with the s treet railway company, as, to 
tell the exact truth, the street was a very essential 
part o f the line. So the petition of the merchants was 
granted, and if the street railway managers felt a mali­
cious satisfaction who shall blame them? We fancy that 
these tradesmen a re now thoroughly alive to the advan­
tages and importance of rapid transit. And, as we have 
said b efore, the public generally is gradually reaching 
the same conclusion. An electric pole is no longer such 
a n objectionable sight as it was two years ago. The 
o wner of the abut ting property has begun to realize that 
the offensive pole is an integral factor in the electric road 
which has brought his office ten or fifteen minutes nearer 
his h ome and has caused his property in the suburbs to 
r ise in value very materially. The pole is daily looked 
upon with more favor as its necessity is better realized, and 
all the electrical companies using overhead wires, electric 
light, telegraph, telephone, owe an immense debt of 
gratitud e to it. Had it not been for the essential trolley 
line their overhead construction in many a ci~y and town 
would have been laid low long ere this. 

Heduced Passenget· Hates to the Cleveland 
Convention. 

The secretary of the American Street Railway Asso­
ciation informs us that he has concluded arrangements 
with the Trunk Line and Central Traffic Associations for 
securing the usual reduced rates for members to attend 
the Cleveland Co nvention in October. Mr. Richardson 
has recently been to Cleveland in consultation with Mr. 
H. J. Davis, the secretary of the loca l committee, and 
reports that the a rrangements for the meeting are pro­
gressi ng satisfactorily. The hall that has been selected 
as the place of m ee ting is a very desirable one indeed, 
and the outlook is encouraging fora large and interesting 
meeting, 
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Correspondence. 
communications on all subjects or tntcrost to street railway ma nagers 

are solicited. Names or corl'espondonts may be withheld rrom publication II 
desired. but must be known to the editors. 1'he correspondent atone Is ro­
~µonHlble ror Ills stat,ement,s and opinions. not the editors. 

The $;350,000 Cable Hoad and the $4H,000 
Elccll·ic lfoad. 

II 

Taking up again Census Bulletin No. 55, entitled 
" The Relative E conomy of Cable, Electric and Animal 
Jlfotive Power for Street Nailways," I would like to ask 
what is meant by "Total Cost of Road and Equip­
ment?" 

Looking over the details of the cost of certain cable 
railways as that thing turns up in auditors' books, I find : 
Real Estate, Buildings, Street-work, Power Plant, Gas 
and Water Changes, Bridges and Viaducts, and similar 
charges, about the propriety of the including of which in 
such statements as those of the Bulletin there can be no 
question ; and then come such items as: "Repaving 
Streets as Required by Charter," "Discount and Com­
mission on Bonds," "Legal Expenses," " Cost of Exten­
sion of Franchise," "Old Horse Railroad Property," etc. 
In a list of which these are extremes, opinions will 
differ as to where the line should be drawn and the foot­
ing made to answer a call for "Cost of Road and Equip­
ment," and the conclusion will depend on the purpose of 
the investigation. 

For comparison of the ten cable with the nine elec­
tric roads, suppose we put on the right side, under "COST 
OF ROAD AND EQUIPMENT," every dollar spent in 
and about the construction and equipment of the new 
road, every outlay for materials and labor, every incidental 
expense of administration or otherwise ; in short, "every­
thing that," in the sweeping language of Brown's old 
Grammar, "can be known or mentioned, as apple, truth," 
&c.; and on the other side, under "FRANCHISES, 
ETC.," the old horse railroad, the extraordinary legal 
expenses, the expenses of transfer and reorganization, 
the discount and commission on bonds, the things 
of the nature of a price paid for the franchise (like repav­
ing streets, giving the municipality a new drawbridge 
over the open sewer, installing a new town clock, etc.), 
and so on. This will be the left side, and in the compari­
son of roads I propose to leave it out. This seems fair 
because ~he item" Franclzises, etc.," may be a large one in 
a large city, and sometimes it bears a closer relation to 
the place . where, than to the system under which, the 
new _road 1s to be operated. It is probably included in 
makmg up the cost of some of the horse railroads in a 
table give? in my last letter; in the cases, say, of all of 
those costmg from $185,000 to $516,000 per mile of line. 

But we are immediately concerned about the dispo­
sition made of it in our two· Census tables. 

The Financial Statement of Electric No. 1, June 30, 
1890, reads, on one side, 

"CONTRA, 

Franchises, etc ....................... . 
Construction ......................... . 
Equipment. ...... . ................... . 
Real Estate .......................... . 
Trustee Inveftments ................... . 
Acounts receivable, etc., etc." 

$800,000.00 

664,190.45} 
408,163.83 

84,000.00 
5,020.00 

~he "Total <:;ost of Road and Equipment" for this 
road 111 th,e Bulletm is $1,156,354.28, an amount made up of 
the three items I have connected by a brace. The item 
"Franchis_es, etc., $800,000," is, very properly, left out. 
A?d _I beheve there is little, if any, of it on the whole elec­
tnc side of the census tables. 

But being out of the electric side it should, for the 
comparison, be out of the cable side. 

It isn't by a long shot. 
In the ten cable rodds I find it, on information still 

far from perfect, however, there to the amount of about 
$1_0,ooo,~oo (and probably more) or about $133,000 per 
mile of hne, on an average. Without this item the $350 -
000 cable road of the Bulletin reduces to $217,000 (dr 

less) pe r mil e, including br idges an d viaducts costing 
large su ms. 

I may be a ble to s peak m o re p recisely and more 
positi vely o n t hi s matter late r, b;i t it is enough for the 
present tha t nearly, or quite, the las t d ollar of this item 
has disappeared o n the e lec tri c s id e, a nd som e $ 10.000,000 
o f it s ta uds cha rged on the cable sid e in thi s t rea t ise on 
" Tlte R elatz've E co1h·my of Cable, Electric and Amimal Jlloti11e 
P ower for Street Railways." 

Returning to " O pera t ing Ex penses." In my las t le t ­
ter I showed how an e lectric wh ose operating ex pe nses, 
properly speakin g , were 17.55 cents in six se lected month s 
of t 890, a nd 19.7 9 cents fo r t he year 1891, turns up in the 
Bulletin with 13. 53. T ak ing now No. 7, which operated 
for 8.34 cents pe r ca r m ile for t welve months- in the Bulle­
tin- we find th e d e ta ils as fo ll ows : 

Fuel . ..... .................................... . 
Wages o f e nginee rs a nd fir eme n ................ . 

" " dynamo enginee rs a nd mechan ics, ...... . 
Various supplies tor power house ...... . ........ . 
Repairs of cars ...... .. .. ...................... . 
Repairs and rene wals o n motors ( except gearing ) .. 
Repairs of gea ring and trolleys ......... . ... . ... . 
Wages of moto rmen a nd cond uctors ............. . 
W ages of trackme n and othe rs e mployed on line .. . 
Salaries of genera! office rs a nd cle r ks . .. .... . .... . 

Total operating expenses for twelve months .. . .. . 

$2,r go.oo 
2,007.50 

9r2. 50 
5 ro. oo 
120.00 
60. 00 

300 00 
7,220.00 

730 .00 
I ,500.00 

$15,550 00 

And in all of tha t twelve m onths thi s com pany did 
not a pparently spend a d oll a r und er t hese head s of th e 
Census office form : "Repairs o f R oadbed a nd T rac k, " 
"Repairs of Building s," "Repa irs a nd R enewals o n En­
gines," "Repairs and Renewa ls o n D yna m os," " R e pa irs 
and Renawels on Other Machinery,"' ' Miscella neou s It e ms 
under Current Expenses for P o wer," "Repairs and R e­
newels on Electric Street System, " "Miscellaneous Item s 
under the head of Maintenance of R olling Stock," "Re­
moval of Snow and Ice,"" Damages to Persons a nd Prop­
erty," "Miscellaneous Expenses und er Tra nsporta tion," 
"Miscellaneous Expenses of General Office," ''Advertising 
and Printing,"" Legal Expenses ." "Insurance," a nd "Mis­
cellaneous Items under the head of General Expenses." 

The reports of some others have this a ppearance o f 
being defective in a less degree. 

No. 10, as said before, is operated by storage battery, 
and the figures exhibited for it are not used in making 
any of the averages of the Bulletin. Of the nine others 
three show figures for a fraction of a year (one of them 
though it had been in operation about sixteen m o nths on 
January 1, 18q1), and six, only, show results ostensibly 
based on twelve months ' experie nce. 

Now, among the 300 electric roads of 1890, was it no t 
possible to collect reports of ten o perated by th e trolley, 
without filling out the list with a storage battery road , 
whose figures are not used? \Vas it no t possible to get a 
whole year's experience on more than six ? Was it neces­
sary to use reports so obviously defec tive as some of 
those of the Bulletin? \Vo uld any man with an interest 
of his own at stake- wanting th e truth for his own 
information- work on such materia l as this? 

On the cable side, No. 2 is c redited with 1,653,303 car 
miles; it made about that many train miles, say, 3,306,606 
car miles. No. 10 is credited with 1,307,613 car miles; 
and made that many train miles, or 2,615,226 car miles. 

The car miles given for N os. 8 and 9 are correc t in 
number, but the car was in eac h case an eight- wheeler 
and equal, for all business purposes, to two o f th e cars on 
the electric side. No. 3 made nearly all of its m iles with 
eight wheel cars. No. 1 about 42 per cent. of its miles 
with eight wheel cars. No. 4 about 55 per cent. of its 
miles with eight wheel cars. No. 7 is credited with 
1,244,750 car miles. About 90 per cent. of this mile­
age was made with eight wheel cars a nd the r est was 
train miles. Nos. 5 and 6 mad e miles abo ut as reported, 
and all with four wheel cars. 

Thus on two r oads we find about 2,960,916 car miles 
entirely omitted ; on three we find tha t all the '' ca r 
miles" which were not made by eight wheel cars were 
really "train miles;" on three more, a large part o f the 
work was done by eight-wheelers a nd on two 0ut of t en 



THE STREET RAILWAY JOURNAL 

road s, the mileage is fairly report ed for purposes of com­
parison. 

Now, as I have said above, the eight wheel cable car, 
which by a singular fatality is so extensively p itted 
against the four wheel electric car in the Bulletin, is 
equal for all business purposes to two four wheel cars. 
I, therefore, rewrite "Table A 2" in part. 

Turnmg once more to the nine electric roads, if we 
assu me that 70 per cent. of their reported expenses is 
wages and that wages on the ten cable roads are 40 
per cent. higher ( both reasonable assumptions), the 13.21 
cents per car mile becomes : 

13.21 + 40% of ( 70% o f 13.21 )=16.91 cts. 
If we could add the undoubted omissions of their 

A.-CABLE RAILWAYS. } 
(REVISED BY THE WRITER,) 

2.-STATISTICS OF OPERATION. 

Total Operating "Car-Miles" Equivalent 
Cost per Corrected Cost Number of How THE " CAR-MILES" OF THE B ULLETI N 

No. 
Expenses, as Made, as 

" Standard" Car-Mile per 

WERE M ADE IN EACH C ASE. per per Car-Miles in Bulletin. Standard 
Bulletin. Bulletin. Ac tua lly Made. (Cent~). Car-Mile. 

~~~-

.p ,%' by 8 wheel , 58,% by 4 wheel cars .... . . . ...... $ 1,063,834.59 0,290,172 8,932,044 16.91 I 1.91 
2 "Car-Miles" of the Bulletin should be Train , )Iil.s. 355,415. I 3 I ,653,303 3,306,606 21.50 10.75 
3 95% by 8 wheel, 5% 4 wheel cars ...... . ..... . ..... 200,093.65 1,413,280 2,755,896 q.r6 7.26 
4 55% by 8 wheel, 45% 4 wheel cars .................. 145,299.39 I ,404,000 2,1 76,200 10.35 6.68 
5 All by 4 wheel cars . ............................. 441.151.i:;9 4,698,120 4,698, 120 9.39 9.39 
6 All by 4 wheel cars . ............................. 344,22.1.99 3.355,435 3,355,435 10.26 10.26 
7 90% by 8 wheel cars; the rest should be T rain JIIil s. 272,721.43 1,244,750 2,489,500 21.91 10.96 
8 All by 8 wheel cars ......... . .............. .. .... 225,069.39 r,5Q5,650 3, 191,300 q.11 7.06 
9 All by 8 wheel cars .............................. 57,697.94 310,331 620 ,662 rs. 59 9.30 

I O "Car-Miles" of the Bulletin should be Train ,Viles. 180,948.54 1,307,613 2,615,226 13.84 6.92 

$3,286,461.64 23,272,654 34,140 ,989 q.12 9.63 

There are minor inaccuracies, of which I take no ac­
count, to reduce the complications. Thus, No. 7 included 
in its operating expenses some additi ons to its equip­
ment, and other things more properly chargeable to cost 
of road, and No. 2 (which operates on ly 5.07 miles by ca­
ble instead o f 5.75) worked into its report h orse car fig­
ures which brought the cost per train mile (given as cost 
per car mile in Bulletin) up to 21.50 instead of 20.18, o r 
10.09 cents per car mile, a nd the cost per passenger up to 
3.54 instead of 3.33 cents. 

To explain some of the la rger errors of the Bulletin, it 
should be said that some of the cable roads are in a state 
where street railway men call a train mile a car mile, and 
a grip car and a trailer hauled 100 miles are sa id to have 
made 100 car miles instead of 200, as in the East. (\Vhat 
they would do with the three a nd four car trains of \Vash-­
ington, St. Louis, Chicago, and the occasional morning 
and evening five car trains of another city, remains to be 
seen). 

Thus we see that the 14.12 cents which has so long 
been" standard" reduces to 9.63 cents per" standard car" 
mile, for the ten cable roads of the Bulletin. The average 
is still high for the average cable road o f this country. 
This is to some extent due to the circumstance that four 
out of the ten roads selected burned coal costing from $8.50 
to $10.50 per ton and paid Pacific Coast wages and prices 
for everything. Cable railway men know that the cable 
road whose operating expenses (exclusive of interest on 
bonds only) are as high as 10.00 cents per car mile for four 
wheel cars is "paying high " for something. Rece nt fig­
ures are as low in some instances as 6.60 a nd 6.40, and the 
average, now, is probably well under eight cents per 
standard car mile. 

I said in my last letter:" I have little doubt that, re­
duced to equivalent numbers of 'standard cars' and 
miles, we shall find the cable figures at least twenty-one 
cars and 1,000 car miles per mile of line, or a car each 
way every two and one-quarter minutes." A result of the 
revision of Table A 2 is that we get : 

The t, 350,000 Cable Road 
(which cost less than 
$2 I 7,000) ... ... .. .... · I 

The $46,000 Electric Road. 

Equiv. No. " Sta ndard " 
of Standard Car-Miles 

Cars per Mile per Mile of 
of Line. Line per Day. 

24.00 
2 ·93 

I ,242 
177 

Average 
Headway. 

1. 85 min. 
13 .00 .. 

reports and give them coal at the high average price paid 
by the ten cable roads, these nine suburban electric roads 
,vo uld show, where they stand, operating expenses exceed­
ing those of the ten cable roads, by at least ten cents per 
car mile. 

If we could move them into the cities served bv these 
cable roads, their operating expenses would be ;welled 
by repairs o f pavements, by the wear and tear of track, 
due to city traffic, by a large increase in the accident 
account, by blockades on crowded streets and at steam 
railroad crossings, by increased taxes, by exactions of 
many sorts, and by twenty things incident to doing busi­
ness in large cities. 

And when we get the operating expenses of this 
particular nine electric roads, not for a few selected 
months, but for their second, third and fourth years, 
when the wear and tear have fairly begun, and the renew­
als for which no adequate allowance is made on their 
books, we shall the better understand why, with every­
thing in its favor-on paper-the electric road realizes so 
little in dividends. Experience teaches that with the 
electric road the first year is the best, and "operating 
expenses "per car mile advance from year to year: while 
with the cable road progress is as plainly marked in the 
other direction. 

I have speculated at some length on the relative 
showing we should have for this particular ten cable 
and nine electric roads, if we had them both hauling four 
wheel cars, paying the same wages, buying the same coal, 
and generally near enough together for a reasonable 
comparison. My main object has been to show that the 
figures of the Census tables are, as they stand, decidedly 
misleading, and to suggest why. 

Some further inaccuracies of the Bulletin may be 
noticed. 

Cables Nos. 3 and 7 are credited with grades of 
70 per cent. and 80 per cent., and the text says of 
grades : "The steepest of all rises for a distance of 413 

ft. at an angle of over thirty-five degrees with the horizon­
tal." Now, I should suppose that a11ybody d([;esti11g these 
Census figures would pause here long enough to verify 
the data, and that having found them correct he would, 
in simple fairness, transfer these roads to the department 
"Inclined Planes and Passenger Elevators." But, any­
how, the facts are that No. 7 has a rise of eighty feet in 
413, or a grade of about 20 per cent. ( which is not 
uncommon on cable railways, being slightly exceeded for 
about 1,300 ft. at Portland, Ore., for instance), and 

, No. 3 has probably no grade exceeding 7 per cent. On 
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the other hand, No. 8. whic h is c redited with a m axi­
mum grade of 4 p e r cent., h as about 1,500 ft. of 10 
per cent. grade, 11p and d o wn whic h, month a fter m o nth, 
eight wheel cars run with the smoothness of m ac hinery 
at a speed of 12.86 mil es per hour. 

I have alluded to the " carel essness with which re turns 
are made on blanks sent out for such informatio n as is 
embalmed in these tables. " Most of the things I have 
pointed out are to be ascribed directly to thi s cause. The 
Census Office should be well aware of this un certainty of 
things, and it should have contented itself with publish­
ing the returns, marked plainly" FOR WHAT THEY ARE 

WORTH." But instead, it sits d o wn with this mass of 
impossible figures, with millions of car miles left out on 
one side and millions of dollars on the other, with four 
wheel cars on one side, pitted aga inst eight wheel cars o r 
trains of two cars on eight out of ten lines on the other, 
with footings in which train miles are added t o car miles, 
as if they were units of the same denomination- and 
grinds out some pages of ready made inferences whiclz 
are exactly cliaracterized by tlze epit/1et preposterous. Every 
arithmetical result is precise and as infallibly accurate as 
if worked out by a machine, sublimely unconscious 
whether the figures in the hopper stand for allspice or 
degrees Fahrenheit; and the strongest marks of a guid­
ing intelligence in the business are found in such sen­
tences as these: "It seems that the cable railways under 
consideration were built at a cost per mile of street occu­
pied of over seven times as much as were the electric 
railways," and "a comparison between the economy of 
the cable and electric roads represented can not fairly be 
made without taking into consideration the fixed expendi­
ture due to the greater first cost of the cable roads;" 
followed by little tables which look like this: 

Electric 46 697.50 13.21 4.35 17.55 1.75 1.23 
Cable 350,324.00 q.12 6.79 20.91 2.15 1.91 

the small ends of tliese horns being the best ones to come 
OU t at. 

The Bulletin itself could not long pass current among 
street railway men, cable or electric, but its machine­
made inferences, made, to be sure, chiefly of rags, straw 
and coloring matter, but stamped with the government 
imprint, have been as good as an annuity in Treasury 
notes for the electric interest, and it will be long before 
the $350,000 cable and the $46,000 electric shall cease to 
circulate in the back counties, unless the beneficiaries 
alluded to shake public confidence by trying to make 
eight bills out of seven, after the manner of a writer in 
the Engineering llfagazine of May 1892, who says: 

" A comparison of the average cost of building and equipping 
cable, electric and horse railways per mile of track, taken from the 
recent Census reports is given below: 

Cable roads ............................. $350 ,000 
Electric roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 ,000 
Horse roads... . . . . . . . . . . . . . . . . . . . . . . . . . . 41,000'' 

_ It is dangerous to tamper even with an eighty cent 
szlver dollar; you may make it uncurrent in spite of 
traces of the stamp of the government left on its face. 

My July letter said of Cable No. 1, which '' cost" 
$684,000 per mile, in the Bulletin, " the last lesson of this 
case may be that it is a healthy sort of a system that can 
stand up under such a load." 

Here is part of the lesson : In the first place, the 
$684,000 is not the" Cost of Road and Equipment," as 
that_ expression is commonly understood by gentlemen 
making electric exhibits under this title. In 1886, the 
"North Chi. St. R. R. Co." obtained possession of the 
lines and franchises of an older corporation the" North 
Chi. City ~ail way Co.," under a lease for 99/ years. The 
North Ch1. St. R. R. Co. guarantees the interest on the 
outstanding b?~ds of the older company, and pays a 
fixed annual d1v1dend of 30 per cent. on its stock. The 
North Chi. St. R. R. Co. made a bargain with the City 
of ~hicago_ by which the company g-ot a tunnel under the 
Chicago River, at its own cost, and the city a new bridge, 
etc., and thereupon proceeded to cable about seventeen 
miles of (si_ngle) track, which now (since May 26, 1888) it 
operates, with also some sixty-six miles of horse railroad 
line. 

The com pa ny pays the highest wages goi ng, a llows 
s ick employes o ne-th ird wages whc:i off duty, g ives the 
public (s ince the fi rst wrest le with the comLined grad e 
a nd c urve at t he nort h encl of the La Salle Street tu nn el) 
a service a lo ngside o f which that of the old horse cars was 
a shad o w, an~i ge nerall y works a long on broad gauge 
prin c iples, with resu lts about like this: 

Par .l\larke t 
Value Price 

$ 500,000 worth of 6 per cent. bonds of the old Co. 112 
1, 500 ,000 " 4 ,½ " " " old Co. 95 :l{ 
2,350 ,000 5 new Co. I<JO ¾ 

500 .000 stock old Co. $mo $500 
5,000 ,000 new Co. $mo $194 

Net profit on the $5,000,000 of stock in 1890, 10.3 per cent. 
" " same in 1891, 12.25 " 

Doubtless so m e e lect r ic ma n will (agai n) credit the 
horse car part o f thi s la rge syste m with the earni ngs sug­
gested by these fi g ures, as th e write r in E ngineer ing Mag­
azine for May, 1892, su bsta n t ia lly does. In that case, 
perhaps, I can fini sh hi s educa tio n. 

N ow y our electric road cannot stand up under tlzat sort of 
tlzing and live, any more than we can ba la nce successfu lly 
such a feathe r as 177 car miles per mile o f line p er day. 

It may b e well to admit here that th e figures g ive n in 
these letters may be tainted with error. They are as g ood 
as I have been able to get with much pain staking, and I 
think none o f them are se rio usly misleading. 

CABLE R A ILW AY S. 

( T o be Continued.) 

~lonlrcal Note::;. 

The fever of electric traction has a t last reached 
Montreal, anci noth ing else of interest is at. present men­
tioned in street railway circles. The Montreal street 
railway is operating an excellent horse car system, although 
the passengers do help the employes in their work by 
being required to deposit their silver five cent pieces in a 
tin fare box held by the conductor. The cars run on 
sufficient headway to accommodate the traffic, and are 
far enough apart to necessitate a single track o nly, with 
turn-outs on each route. On Craig Street, however, where 
several lines converge, the track is d o ubled. 

The cars are very neat indeed, and were made prin­
cipally by Stephenson, J o nes and N. & A. C. Clariviere, 
local builders. The Clariviere cars are close copies of 
the Stephenson and Jones cars, and attest the fact that the 
Canadians are better imitators of American street cars 
than their cousins across the Atlantic. The closed cars 
have sixteen foot bodies, and the open cars have seven 
and eight ben ches. The cars used in summer are stored 
away when snow appears, and other cars mounted on 
sleigh runners take their place. The number o f cars 
operated in summer is much larger then in winter, and, 
in consequence, a number of men is discharged each year 
as winter approaches. Conductors and drivers receive 
as wages from $6 to $7 per week. The track construc­
tion is of the old horse car type, with the ordinary tram 
rail and stringer construction. No cast iron or built 
steel crossings are used, but the car wheel jumps over 
the rail crossing its path, or has a clear passage, accord­
ing to the circumstances. The ordinary tongue switch is 
used. Instead of hitching the hill horse heside the car 
team, as in the United States, a novel device is substi­
tuted. Poles are used on all the cars, to the front 
hook of which a chariot with two horses .is hitched, and 
the car is thus assisted up the grade. The chariot fits 
exactly in the rails. 

But electricity is to r:!o away with all the horse cars 
in Montreal, notwithstanding the arguments from the 
opposition in regard to the difficulties o f operation in 
winter, and as a result the city will receive a boom in all 
quarters, which is sorely needed. Affairs are in the fol ­
lowing shape at the present writing: The franchise of the 
Montreal Street Railway Co., the company at present 
operating the horse cars, has eighteen more years to run. 
But the company wish to substitute electricity for horses 
as soon as possible. In this privilege they have competi­
tors, and not a monopoly, as in the case of the horse cars, 
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for three electric companies are in the field to obtain the 
right from the city authorities to operate the present 
horse li nes electrically. They are the West inghouse com ­
pany, represented in montreal by A. H. Morin, the Thom­
son-H ouston company, represented by S. R. \Vi ll ia m s, 
and the Royal Electric Co., of Montreal, of which \Vm. 
Hagar is general manager, and \Vm. Thomson, brother of 
Prof. Elihu Thomson, electrician. The Montreal Street 
Railway Co. appear to favor the Edison system, and 
from present indications they will be granted the privi ­
leges. The mayor of i\Iontreal is bitterly opposed to 
electricity, but his opposition is of no avail a s eve ry body 
else is in favor of the innovation. 

The Royal Electric Co ., a few days ago, received fro m 
the Brownell Car Co., St. Louis, an "Accelerator" car. 
It is a beautiful specimen of the car builder's a rt, a nd is 
shown herewith. The illustration depicts th e end o f the 
triumphal march through the city. The people fl ocked 
after the car as it passed through the principal t ho rough ­
fares, and nothing but praise as t o its grace a nd beauty 
was heard on all sides. The car is equipped wi th Bro wn ­
ell's new truck, and all the advantageous fea tures of the 
"Accelerator" type of car. S. L. 

--- -••·•-----
St. Louis Notes. 

The annual meeting of the National Brotherh ood o f 
Carworkers took place in this ci ty o n J u ne 21, a nd was 
well attended. 

The franchise of the Forest P a rk & Clay ton E lectric 
Railway has been passed by the City Council. The east­
e rn terminus of th e road is a t D elm a r a nd D e Baliviere 
Avenues. It extends westwa rd o n t he form er street to 
Adelaid e Avenue, the nce to Kingsbury Boulevard, a nd 
north westerly to Clayton. T he co m pa ny wa nted t o use 
the Fores t P ark loop o f the S t. L o uis & S uburba n R ailwa y, 
but the latter company would no t think of it , notwith ­
standing t h e fact that a t t he t erm inus decided upo n, the 
Lindell Railway offered t ra nsfer privileges. 

The Meramec S treet line o f t he U ni o n Depo t R a il­
way is to be ex tended from th e present terminus at 
Springtown Road to Carondelet. T he ro ute wa s mapped 
out by the ci t ize ns o f Carondelet a nd submitt ed t o Mr. 
Scullin, president of t he rai lway compan y, who decided 
to accept it. 

An electric belt line is t o be b u ilt around Forest P a rk. 
The City Council h as decided to sell the fran chise to the 
highest bidder. Some lively b id ding is ex pected, as the 
line will some day be useful fo r other th a n pa rk purposes 
The proceeds of the sale a re to be used for beautifying 
the park. 

The owners of t he Chattanoog a (T enn .) s tree t rail­
ways were in St. Louis recently, endeavoring t o sell their 
property. All inquiries at brokers' offices were met with 
no reply. It is known, however, t hat the St. Louis Trust 
Co. have taken up the offer of t he represen ta tives, and that 
the sale will shortly be accompli shed. The visiting party 
consisted of Messrs. Charles A. Tyler, D . S. \Va tkins, J. C. 
Devine, all of Chattanooga. 

The City Central Electric Rai lway Co., of which 
mention has previously been made, intends t o connec t the 
various points o f interest in the city by rapid transit , on 
a direct route and for a single fare. It is to g ive to N o rth 
and South St. Louis a thorough crosstown system of 
transportation, so that one section can com municate with 
the other in the briefest p ossible time and fo r a sing le fare. 
Transfer tickets will be issued to all parts o f t he line. 
Excursion cars will be run from the Fair Grounds to 
Tower Grove Park. This system will gi\·e to North a nd 
South St. Louis a direct connection with the new U nio n 
Station, and what has long been needed, convenient access 
to the beautiful cemeteries of the city. The road will be 
built and in operation six months after the franchise has 
been obtained, and a bond of forfeiture w ill be given fo r 
the construction of the road. 

The projectors of the Chicago & St. Louis Elect ri c 
Railway claim that the road has now assu med defi n ite 
shape, that the bonds have been fl oated in New York, a nd 

the stock par ti a lly subscribed in New York a nd St. Louis. 
The capital stock is $6,500,000. 

The Grand Avenue Railway Co. have applied to the 
City Council for a franchise. The route of this company's 
line runs along Grand Avenue from Carondelet on the 
so uth to the cem eteries o n the north. There is no 
co mpetition whatever, as the nearest parallel crosstown 
lines are some distance away. The proposed road will 
be abo ut ten miles long, double track. For this distance 
a five cent fare will be charged at all times. It will use 
the tracks of four other companies whose cars run only 
two o r three squares in the case of each line, and will 
thus prove a valuable feeder. The new company have 
m e t with no objection so far, and it is safe to say that the 
fra nchise will be obtained with little or no trouble. 
Messrs. Butler, Slatte ry, Conrades and others, all resi­
d ents a long the proposed line, are the prime movers in 
the scheme. 

The Missouri R a ilroad Co. have filed suit against the 
Sou them Rail way to restrain the latter company from 
using their track on a portion of Market and Sixth Streets. 
There is a c ity ordinance allowing one company to use 
the tracks o f another in so far as the traffic of the com­
pany d oes not injure that of the owners of the franchise. 
The Missouri co mpany claim that their franchise is of a 
d at e previo us t o the above ordinance, and that there is no 
clause in their fran chise which will allow the cars of an­
othe r company t o run on their tracks. The Southern 
co mpa ny re fuse to a ccept the damages assessed by the 
commissioners a ppointed by the mayor in the case of the 
U nion, Union Depo t and Broadway lines, because they 
are a llowed to run o nly horse cars, while they have been 
o pera ting electrically for some years past. The amount 
of the damages is $250,000. 

The Lindell Co. are replacing all their galvanized 
iron guard wiring with copper, on account of the latter 
being non-corrosive. S. L. 

Statistics of Horse Car and Omnibus 
Traffic in Paris. 

The Annual Report of the Compagnie General des 
Omnibus de Paris for the year 1891 shows the following 
interesting statistics. 

Horse Car Traffic.- Total number of street cars in 
service during the year 1891 was 270, the same as during 
the preceding year. Each car covered on an average per 
day 59.8 miles. The total number of horses employed 
by the co mpany for the o peration of cars averaged 3,471 
per day. The number of horses owned per car operated, 
was 13.55 . The cars carried during their regular trips 
72,988,111 passengers. Of these 41,578,473 rode inside the 
car a nd 31,409,638 on top. 13,150,388 passengers used 
transfer tickets. The average receipts per passenger were 
3.552 cents. The average receipts per car mile were 46.6 
cents. 

Omzibus Traffic. -The maximum number of omni­
buses in service in 1891 was 650, an increase of 34 over 
the preceding year. Each omnibus covered on an average 
56 miles p er day. To operate these required on an aver­
age a stock o f 9,122 horses, an increase of 126 over the 
preceding year. Each horse covered an average of 10 
miles per day. The average number of horses allowed 
per o mnibus was 15.33. The number of regular passen­
gers carried during the year was 118,102,968; of these 68, 
692,738 were ca rried in the interio r of the bus and 29,401, 
230 o n t o p. The receipts per passenger averaged 3.772 
cent s. The receipts per omnibus mile were 13.76 cents. 

The cost of fora g e per horse per day during the years 
1890 a nd 1891 , is shown in th e foll o wing table : 

Oats ... ... .... . . ... . 
Bra n .. ... ... .. . ... . 
Corn ........... . .. . 
Beans . ... . ........ . 
Hay .. .. ..... ..... . . 
Straw ....... ....... . 
Peat ......... ...... . 

T otal .......... . 

1890 
$0.1 305 

0 .0008 
0.0962 
0. 0386 
0.06 
0 .0485 
0.0026 

o. 3772 

1891 
$0.1486 

0.0006 
0.0846 
0.0379 
0.0485 
0.0452 
0.003 
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Automatic Track Switch. 

The accompanying illustratio n shows a street rail way 
switch designed for use with cars propelled by animal or 
mechanical power, and operated entirely by the car 
wheels, independently of any other m echanism attached 
to the car, or of any attention o n the part of the driver. 
As will be seen from the illustration, the proper switching I 
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wheel proper, which prov ides for passing- the guard rail 
on curves. 

The independent rim adds b ut a few extra pound s to 
the weight of the whee l, and very litt le to its cost, but is 
claimed to add from 60 t o 70 pe r ce nt. to the life of the• 
wheel. A very efficient brake mecha nism is employed with 
the design, and all the d e tails of operatio nhave been 
carefully worked out. The Fulton fi'oundry Co., of C leve-
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~EW AUTOMATIC CAR SWITCH. 

of the car is insured independently of the direction of the 
preceding car, or of any change of the switch by accident 
or otherwise, some of the cars having wheels with speci­
ally designed treads or flanges to secure that result. 

The operating mechanism consists of switch keys or 
levers, E, pivoted within openings in the rail, and so 
placed as to project slightly above the rail, and in position 
to the right or left of the track groove to engage with the 
tread or flange of an ordinary, or specially designed 
wheel, C and D, by which they are depress­
ed, and which in turn operate the switch 
tongue, B, through the medium of connect­
ing rods and bell cranks, A. Spiral springs 
are also provided for the adjustment of the 
levers and to prevent shock, and one is 
placed at the end of the tongue, which as­
sists in throwing the tongue in to position 
after passing the centre line, and holding 
it there. The mechanism is housed in a 
chamber beneath the rail, or in a specially 
constructed rail, having a removable side 
by which access can be had for the adjust­
ment or repair of the parts. 

It will be seen that the device admits of 
any number of key combinations. For in­
stance, the first key, which is operated ;:ilike 
by all cars, may be arranged to throw the 
switch in one direction, and provide for leading off such 
cars as are equipped with ordinary wheels, and two other 
keys located betwen the first key and the switch tongue 
in position to be operated respectively by treads or 
flanges of greater width than required to operate the first 
key, and designed to throw the tongue in the opposite 
direction; the keys and tongue being so located relative 
to each other and to the car wheels that the car m~y set 
the switch by the first key and reset it for itself by one of 
the last keys. The diameters of the outside treads are 
made somewhat smaller than the regular wheel tread so 
that it will ride above the guard rail on curves. The keys 
are so coupled together that the operation of the second 
key sets the first one in position for the first car. The 
device was originated by C. E. Garey, master mechanic 
of the Dry Dock, East Broad way & Battery Railroad Co. 
of New York. 

Car Wheel with Independent Brake Rim. 

and, 0., are the manufacturers, and the tests ma de wi th 
the device have given good results. 

A Noiseless Gear. 

The gear shown below is manufactured for electric 
motors by the Climax Mfg. Co., of Buffalo, and is claimed 
to be noiseless as well as durable. The gear is of steel, and 

CAR WHEEL WITH BRAKE RIM. 

in two pieces, riveted together. The teeth are so placed that 
those of one part register with the spaces of the other. 
This arrangement enables the gear to engage with the 
pinion, which is of a 
similar type, closely and 
accurately, and, it is 
claimed, without an y 
vibration or back lash. 
By the addition of a 
chamber in the web of 
the gear filled with non­
resonant material, the 
wheels when at work 
are practically noiseless. 
A space is left between 
the two sets of teeth, so 
that there will be no 
lnJurious contact be­
tween the gear and pin­
ion should a slight late­
ral displacement occur. 

NEW NOISELESS GEAR. 

It is well known that the wear of the brake shoe upon 
the tread of a car wheel, materially shortens the life of the 
wheel. In order to prevent this wear and at the same THE street railway cars of the Binghamton Street 
time provide an ,always clean surface to which the brake Railway Co. carried o n the Fourth of July ~5,000 passen­
shoes may be applied, the design illustrated herewith gers, without the slightest accident or delay. The num­
?as been devised by Mr. W. E. Haycox. It consists of an [ ber of cars in service was fifte en, of which twelve were 
rndependent brake rim cast on the inside face of the electric and three horse. This is a good record, and 
wheel, having a diameter somewhat less then. that of the I reflects much credit on the management of the company. 
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New Dy namo of Detroi t Electrical Worl{s. 

A new design of twopole dynamo, in which the frame 
and bedplate consist of one solid casting, has been 
adopted by the Detroit Electrical Works for all sizes built 

FIG. 1.-END VIEW OF DETROIT DYN AM O. 

by them, up to and including 30 K. w., and is shown in 
the accompanying engravings. Above the 30 K. w., the 
type will be similar to that illustrated, except that t he 
machine will be multipolar. The journal boxes are pro­
vided with self centering and self oiling sleeves, wh ich 
insure perfect alignm ent and lubrication. Each beari ng is 
provided with a gauge g lass which shows the height o f o il in 
the oil chamber, and with a cock by means of wh ich the 
oi l can be drawn off whenever de-
sired. T he lubrication of t he bear-
ings is accomplished by the use of 
two rings which revolve in each and 
carry oil to the top of th e shaft, 
from which it is dist r ibu ted bv 
means of grooves in the self cente;­
ing sleeve. Directly over each of 
these rings, in the outer shell of the 
bearing, is a brass plug which can 
be lifted out when it is desired t o 
ascertain whether the rings are work­
ing properly, or to put in new oil. 
The rocker arm, which supports the 
brush holders, is mounted direct ly 
on the self centering sleeve, insuring 
the centering of the brush holders 
on the commutator. -

at a n y time very easily b y a single movement. As the 
carbon brushes feed rad ially they necessarily wear squarely 
across thei r ent ire t hi ckness a nd never require trimming. 
Proofs of t he desirabil it y o f t his arrangement have been 
shown in practice by mac h ines built by the Detroit Elec-

trical \V orks. In one machine of an 
early type, but fitted with the Detroit 
im p roved brush holders and carbon 
commuta tor brushes, the original 
set of brushes, after sixteen months' 
con t inuous use, were still employed 
a nd no t o ne-third worn out, while 
t he commutator itself, although 
g lazed by long use, showed no actual 
signs o f wear when a straight-edge 
,vas a pplied. 

The armatures o f all machines, 
up to and including the 30 K. w. 
s ize are of the drum type, but have 
a specia l wi nding, covered by pat­
en t s, which not only economizes 
space a nd firmly holds the wires at 
ends in position, but also has the 
importa nt advantage of having no 
two wires of great difference of po­
tential a djacent to each other, thus 
reducing largely the danger of burn­
ou ts. The armature is also well 
ventilated, and the insulation of the 
arma ture cores and wires is of the 
very best. 

The commutators are of a new 
d esign, and are claim ed to be the finest ever manu­
factured. Mica is the sole insulating material used in 
their construction. The fi eld coils are wound on metal 
spools and are then s lipped into place on the pole 
pieces, w here they are almost entirely covered and 
protected by t he iron frame of the machine. To re­
place a ny coil with a ne w o ne is, however, a matter of 
only a few minu tes. The g eneral design of the machine is 

Carbon brushes are used on all 
sizes of machines both for motors and 
generators. The brush holders are 
of a new type and provide the 
requisite tension, and no more, to 
make good contact of brushes with 
commutator. This tension is obtain­
ed by the use of a spring coiled in 
t.he form of an involute, the outer 
end of which is continued straight 
from the side of the coil up to and 
a little above the outer ends of the 
carbon brushes. In this way the ten­

FIG. 2. -PERSPECTIVE VIEW OF DETROIT DYNAMO. 

sion due to the coil when the straight end is in a perpen­
dicularposition is just sufficient to insure the proper contact. 
The coil of the spring is mounted upon an adjustable axis, 
so that as the commutator brushes wear the spring can be 
moved inward, maintaining the straight end in a perpen­
dicular position, and insuring the same tension of the 
brush upon the commutator without changing the adjust­
ment of the spnng itself. The adjustment can be made 1 

su ch tha t the armatu re is protected on all sides by the frame 
of the machine and the metal flanges of the field spools, 
while i ts compactness necessarily requires smaller floor 
space a nd less head roo m than a ny o ther machine of equal 
capa city. All g enerato rs a re compound wound to give 
any desi red increase in voltag e u p t o 15 per cent. at full 
load. 

Each machi ne can be mou n ted o n slides for taking up 
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slack in belt, or, if desired, it can be bolted to the founda­
tions by lugs which are cast on the sides of the beclplate. 
The headboard of the generator is provided, in addition 
to the connections shown, with a double pole, quic k break­
ing, headboard switch, so that when desired, and entirely 
independent of the switchboard appliances, the machine 
can be entirely disconnected from the mains. These 
dynamos have a fixed point of commutation, which renders 

FIG, 3,-SIDE VIEW OF DETROIT DYNAMO. 

possible the reversing of the machine and changing of 
load from no load to full load without noticeable sparking 
at the commutator. In designing this machine, the ad­
vantages of slow speed have been kept in view as well as 
efficiency. 

The standard sizes of the machines now being made 
are as follows, ratings being made in kilowatts: ,¼ , ¼, 
1 ,½, 3, 5, 7,½, 9, 15, 20, 30, 40, 60 and 100. Larger 
machines of the multipolar type will soon be brought 
out. 

Two New Devices. 

A wire cutter is always a convenien·t tool for an 
electric railway man to have near at hand, and the one 
shown in Fig. r, known as the Billings' wire cutter, and 

FIG. 1,-WIRE CUTTER 

FIG. 2,-PIPE WRENCH. 

manufactured by the Billings & Spencer Co., of Hartford, 
Conn., will be appreciated by any one who has frequent 
need of such a _tool. It is drop forged from the best tool 
steel, and P:Ov1ded with four cutting edges on the rim 
and two which are enclosed. It also has an adjustable 
gauge so that wire can be cut accurately to any length. 

The workmanship is of the same high quality which 
characterizes all the appliances made by the Billings & 
S pencer Co. The total length of the tool is t en inches. 
Fig. 2 represents the Billings' pipe wrench. The jaws of 
this wrench are drop forged of the best tool steel, and t he 
handles are of the best grade of machinery steel. This 
wrench offers many advantages over similar tools. It is 
simple in design, has few parts, and is characterized by 
the best workmanship and finish. A special feature of 
superiority is found in the fact that no matter how large 
or small the size of pipe for which it is adjusted, the 
angle of the 1aws remains the same. The total length is 
fourteen inches, and is made to take pipe from one-quarter 
to one and a half inches. 

Pole Top and Pull Over Bracket. 

The pole top shown in Fig I has been recently brought 
out by the Railway Equipment Co., of Chicago, and is 
designed specially for large roads, although it is made 
adjustable and 
can carry from 
two to seven feed­
ers. It is fitted 
with a wooden 
plug. which is in­
serted in the top 
of iron o r steel 
poles, insulating 
them from the 
tops. It can also 
be used on wood­
en poles, and is 
fitted with ratchet 
or eye bolt when­
ever required. By 
u s i n g this top, 
electric roads can 
increase their 
feeder capacity 
as their traffic 
grows heavier or 

F1G. 1.-NEW POLE TOP. 

their system becomes more extensive, without a change 
in detail of their construction and the simple addition of 
the necessary light, yet strong, attachment. 

Fig 2 shows the standard pull-over bracket made by the 
same company. An improvement has been made and 

FIG. 2.- N EW PULL OVER BRACKET. 

patented by which this pull-over bracket is made abso­
lutely reliable for the purpose intended. The hook and 
wire attachment have unusual strength, the insulation is 
excellent and the bracket is fitted with the Chicago clamp, 
the merits of which are well understood. 

THE Second Avenue Railway Co., of New York, have 
decided to install storage battery cars on their line, 
and have received the necessary permission therefor from 
the municipal authorities. About ten cars will be put in 
operation at first, and they will probably run from the 
depot of the company on 96th Street and Second Avenue 
to the Harlem River. a distance of about a mile and three­
quarters. The Waddell-Entz battery will be used. 

THE Street Railway Journal for July, is specially nota­
ble for its illustrated articles, each of which must prove 
of interest and value to those directly or indirectly engag­
ed in the constantly growing street railway industry. The 
editorials are bright, crisp and strong, and there is an 
abundance of readable miscellany.-Exchange. 
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New \\rheel Press. 

To provide for those styles of electric street railway 
motors, which have the armature upon the axle of the 
truck, and which, by reason of the small distance from hub 
of wheel to the end of the armature, do not admit of the use 
of the ordinary styles of wheel presses when taking off the 

~ Ml 

FIG. !.-HAND WHEEL PRESS. 

wheels, \Vatson & Stillman, of New York, have designed 
two styles of presses shown in the accompanying illustra­
tions. Fig. 2. shows a belt power press, which, except in 
shape of moving abutment, is similar to their standard 
style. The moving beam rolls upon the lower tension bar, 
and also has one side roll upon the upper beam to avoid 
friction caused by the overhanging at the back. Two in­
dependent, adjustable, shaft carrying hooks are furnished, 
to avoid the kicking up of the shaft when placing it in the 
press, as in the other styles. The chuck and abutment 
beam block act as distance gauges when putting on wheels. J 

The chuck, which is attached to ram by a centre pin and 

Tunnel Lining Badly Cracked. 

The cast iron lining of the Hudson River tunnel is 
said to be cracked badly in several places, but that por­
tion of the tunnel which is lined with a two foot ring of 
brick masonry is standing intact without cracks. That 
portion of the tunnel which was constructed before 1882, 

when the work was stopped 
for lack of funds was lined with 
brick, but when work was re­
sumed in 1889, the Greathead 
system of tunneling was adop­
ted, which employs an iron ring 
lining. These rings are nine­
teen feet six inches in diameter, 
and one and one-quarter in­
ches thick, with ribs ~ight in­
ches thick and two and three­
quarters inches wide at inter­
vals of twenty inches. 

The cause of the failure of 
the rings is said to be due to 
the fact that the tunnel is built 
through a soft silt, so soft that 
it will flow like a viscous 
liquid, rendering the tunnel 

buoyant and producing a tendency to rise in proportion 
as its weight is less than the weight of the excavated 
material, but the material being solid enough to preveni. 
the tunnel from rising, the vertical pressure exceeds the 
horizontal, tending to change the lining, from a circu­
lar to an elliptical form, the longer axis being horizontal, 
and the distorting force being strong enough to break the 
plates at the side just above the middle. 

Work was suspended on the tunnel about a year ago, 
the funds having again become exhausted. The original 
plan of the work contemplated two tunnels side by side, 
of circular cross section 1,200 ft. long, with approaches. 

supported by a roll­
ing carrier, is re­
placed by a small 
block when taking 
off the wheels. A 
safety valve is pro­
vided and the suc­
tion and pressure 
valves are easv of 
access by removing 
separate b on n e ts. 
The pump pistons 
are easily packed by 
a cnmpressive pack­
ing and s c re w 
g 1 a n d s. Return 
weights, water tank 
and pressure gauges, 
with safety coup­
lings, are furnished 
with all presses. The 
weight for the 
thirty• six inch wheel 
press is 6,000 lbs., 
and for the thirty 
inch press 3,500 lbs. 
The movement in 
both cases is fifteen 
inches, and the dis­
tance between bars 
forty inches and 

FIG. 2.-POWER WHEEL !'RESS. 

thirty-four inches respectively. Fig. 1 shows a hand 
press similar in general arrangement to the bel-t power 
press described above. The lever works perpend icularly 
and at right angles to line of press and convenient for 
operator to easily watch the work. The distances be­
tween bars are the same as with the belt power press, 
and the movement is twelve inches for both thirty -six 
inch and thirty inch wheels. . 

THE Interstate electric railway was put in operation 
July 19, at North Attleboro, Mass. 

There still remains to be completed 1,600 ft. on the north 
tunnel, and nearly the whole of the south tunnel, or about 
5,000 ft. in all, besides the approaches for both tunnels, 
that on the New Jersey end being 4,000 ft., and on the 
New York, 4,500 ft. The amount already expended on 
the work is about $2,550,000. 

The method of construction thus far followed, both 
with the brick and iron ring lining, has been contrary to 
the advice of certain consulting engineers who, in the 
early history of the enterprise, suggested the buoyant ten­
dency of the tunnel in such a formation, and recom-
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mended a lin ing of wrough t iro n for th e reason t hat 
neither b rick nor cast iron has sufficient lateral streng th, 
a feature which will be requi red when heavy trains enter 
the tunnel, adding to its we ig h t a nd te nding to sink it un ­
equally in th e soft ma terial. 

A New Feed Water Heater. 

Mr. Elihu Nelson o f r r Wall Stree t has bee n engaged for so me 
t ime in ma kin g a se ri es of improveme nts in feed water hea ters, con­
densers and oil se pa rators. His _la test inve ntion is a combination of 
the three kinds of a ppa ratus in one; and it would appear that he has 
succeeded in producing re markable results. Wi th an apparatus which 
is no 1v on exhibition in the base ment , Ne,. 11 Wa ll Street, Mr. N elson 
is able to ca rry the fe ed wa ter into the boiler at a temperature almost 
as high as that of the stea m which passes th rough the heater, while the 
waters of condensation afler passing th rough the conde nser are at such 
a temperature (not above 70 deg. F.) that they do not in terfere wilh se­
curing a high vacuum , and thus re li eving ~he demand on the coal pile. 

In the case of the apparatus which is now on exhibition, there is no 
load, and consequently , the amount of steam requi red is very small. 
The result is that while the a bsolute temperature a ttained is not ex­
ceedingly high, yet the rela tive a pprox imalion of the temperature of 

To sum up the whole desc riptio n of the heater in a few word~, it 
may be sa id that the d ifferent sectio ns or ~ roups of sectic;ns arc con­
nected up in such a way as lo be in multiple a rc !Jct ween what may be 
called the main exha ust pipe from t he engi ne a nd a branch exhaust 
pipe. The steam which is used for heating !he feed water is thus 
applied to small portio ns of it successively while the steam is at a great 
heat, !hereby securing the greatest possible e ffi ciency. T he re is no 
clogging o r backing in the ap paratus . As a matter of fac t, a vacuum is 
created, which g reatly facili ta tes t he action. 

Beyond the condense r , the waters of condensation arc pumped 
through a n oil se parato r o r puri fie r , a nd into a receive r shown a t 1he 
centre of the cut. The water is cool enough so that the oil will r ise to 
the top in the oil sepa rator, where it can be drawn off through a suit­
able stopcock. 

As to the coolness o f the water afte r passing through the con­
denser, it may be stated that it reaches a degree whic h entirely admits 
of securing a h igh vac uum, as shown by an ordinary gauge. When 
there is no leakage, the vacuum runs from twenty-six to twenty-eight 
inches. -----···-----

Street Rail way News. 
General . 

the feed water to that of the steam is re markab le. A t a time when the Albany, Ore.-The Albany Street Railway Co. a re experiment­
steam was utilized for hea ting the build ing, we obsen·ed a much highe r ing with a" Pr outy " noiseless steam motor , which is to ta ke the place 
a bsolute temperature of the fe ed water. This was in a n a pparatus o f the horses now in use on their lines. If it proves satisfacto ry, an­
differing somewhat from that now sho wn at No. II Wall Street, but o ther will be o rdered soon. 
chiefly in the fact that it was especially ada pted fo r stationary work, Americus, Ga.- The electric railway has again bee n sus-
while the present apparatus is more especially suited to ma r ine work, 
a lthough requiring only slight modificatio n 10 fit it fo r stati ona ry ser- pended , the lessee having thrown up his contract. 
vice. So far as we know, the present invenlion of Mr. N elson is the Anderson, lnd.-The road of the Anderson Electric Stree t 
only feed water heater !hat can be successfully combined with the pres- Ra ilway Co. , which is 2. 8 miles in length, is now in o peration. The 
ent ship condensers. It occupies very little space and can be set close company have two St. Louis Car Co.'s cars equipped with Ed ison 
beside the condensers already in use. I moto rs. 

NEW FEED WATE.R HEATER. 

Baltimore, Md.-The co ntract for machinery 
for the Blue Line of the City Passenger Railroad 
Co. has been awarded to the Robert Poo le & So ns 
Co., a nd that for cabling it, to Edward Sax ton. Co n­
tractor Saxton expects to begin work soon, and to 
have it done by the first of January. Work on the 
other li nes is also progressing with all possible rapid­
ity. E . D. S mith & Son have the contract for both 
roads. 

Beverly, Mass.-The Naumkeag Street 
Railwa y have purchased the Beverly & Danvers 
Street Ra ilway. T he road was started to be operated 
by the storage batte ry system, but the syste m failed 
to wo rk satisfactorily, and for the past six months 
the road has not been o perated. 

Belleville, 111.-The city is trying to get rid 
of the present mule railway. I t has revoked the 
fran chise and ordered the tracks taken up ; against 
which the compa ny's re presentative has a ppealed. A 
franchise has already been granted the Edward 
Thomas Electric Co. to build a double track in Belle­
ville . 

Brooklyn, N . Y .-The Brooklyn City Rail-
This brings us to the point of saying that the significant features I road Co. have acquired the s tock of the South Brooklyn Street 

of the invention reside mainly in the feed water heater, which can be Railroad Co. and absorbed it. 
combined with a condenser and an oil separator of any preferred type. 
At the same time, Mr. Nelson has invented a condenser and an oil sep- Braddock, Pa.;----W m. Yost , p resident. of t~e Braddock & 
arator of his own which in an entirely new outfit he would p robably Turtle Creek Stree t Railway C_o., ha~ parted with hts control of th_e 
prefer to use. But where a condenser is already set up say on board stock of that road , a nd has resigned rn favor of Jas. B. Callery , p res1-
a steamboat or elsewhere, he can add the feed water he~ter ; nd secure dent of the Second Avenue Passe nger Railway of Pittsburgh, who 
greatly improved results represents the pu rchasers. The other officers of the company are : 

· · I Secretary Jno. C . Reilly; treasurer, Jno. W. Taylor. The cut illustrates the general arrangement of the apparatus , the ' 
vertical pipe broken off at the top representing the main exhaust pipe Brantford , Ont.- The street car drivers struck one day lateiy, 
from the steam engine. A branch from this pipe passes to the con- but their places were so rapidly fi lled by new men that there was 
denser at the left, while another branch is connected throug h a header I practically no interruption in traffi c. The rails for the new electric 
with the three centre pipes of a sectional feed water heater , the oppo- se rvice have bee n distributed a long the route. 
site ends of the centre pipe being joined to a return pipe connected with 
the branch that runs to the condenser, as already menti oned. The com- Canandaigua, N. Y .-The Canandaigua Street Railway line, 
bined area of the three centre pipes is made somewhat greater than the with all appurtenances, was sold on mortgage foreclosures last month 
area of the main exhaust pipe to allow for the greater friction, and the for the sum of $32 ooo. Charles C. Sackett, as representative for the 
s.team is admitted to the centre pipes by way of the header a bove men- majority of the stockholders , was the pu rchaser. 
lloned in order to secure as fully as possible the equal distribution of Chicago, 111.- The No rth Chicago Street Railroad Co., are now 
~he steam in the various pipes. By a suitable arrange ment of valves , using crude oil for fuel in all their power stations. The La Salle Street 
JUSt the desired proportion of steam can be let into the centre pipes , statio n was recently equipped with oil burning apparatus. The fuel 
the rest going through the branch exhaust pipe. The feed water is g ives great satisfaction , as it is economical and does not add to the 
pumped into the outer pipe of the lowermost section and travels in a smoke cloud for which Chicago is fa mous. 
direction opposite to that taken by the steam from the engine exhaust 
pipe. In this way it is brought about that the steam is admitted to the R ECEIVER J OHN A. BELL, of the R ussell Carette Co., recently sold 
feed water heater by multiple paths, and that it is practically fresh a t auction, under an order of Court, all the property of the company 
steam.when it is met by the feed water, first comparative ly cool , then for $10 ,500. The property consisted of 184 horses, the stables a t r44 
of a higher temperature, and 1hen still further heated. The result is So . Green Street, the carettes a nd everything else connected with 
that the feed water is raised to a temperature approximating ver y the line. 
closely to that of the heating steam. STREET SUPERINTENDENT BURKE, has sent to the street railway 
, It is one of the advantages of passing the feed water a nd the steam compa nies a not ice con1aining a list of streets on which the pavements 
m opposi~e directions that the water of condensation passes throug h are out of repair. The companies are held responsible and unless the 
c?mparat1vely cool, while the feed water is heated to the highest pos- repairs are made immediately, Mr. Burke asserts that his department 
sible degree. I will do the work and institude an action to recover the cost, 
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JUDGE ADAMS has dismissed the suit of Warren Springer against 
the West Chicago Street Railway Tunnel Co., Charles T. Yerkes and 
contractors Fitz-Simons and Connell, after a hard fight by plaintiff's 
attorneys to continue the case. Springer demanded $100,000 damages 
for injury to his leasehold interest in premises at 213 to 219 Canal Street 
and 208 to 216 Clinton Street. In 1891 the tunnel company took forci­
ble possession of the place for the purpose of removing the building 
to excavate for a tunnel under the Chicago River. Before the work of 
destruction was completed Springer secured an injunction from Judge 
Tuley restraining any further dama1-7e to the premises. An appeal has 
been taken. 

THE South Side Elevated Railway have leased the property to the 
east of their present stub terminal on Congress Street for $10,000 per 
year. This established a valuation of $100 a square foot, but the prop­
erty is not supposed to be worth that figure. It was necessary for the 
company to pay the sum mentioned in order to secure room to accom. 
modate the crowds at the terminus. 

Easton, Pa.-An application has been made to have the name 
of the Easton, South Easton & \Yest End Railway Co. changed to 
the Easton Transit Co. 

Findlay, O.-Philadelphia capitalists have purchased the 
Blanchard A venue car line. 

Hamilton, Ont.-The new electric street railroad is now 
opened. 

Haverhill, Mass.-A deed was recorded July 15, of the trans· 
fer of the Black Rocks & Salisbury Beach Railway to the Haverhill & 
Amesbury Street Railway Co., the consideration named being $1. 

Lincoln, Neb.-It is thought that the Lincoln Electric Street 
Railway Co. now in the hands of a receiver, will be reorgani zed. 

Los Angeles, Cal.-A deal is on foot for the consolidation of 
the cable and electric roads, which will harmonize the interests of the 
two and enable them to be operated more profitably. 

New Haven, Conn.-The State Street and Whitney Avenue 
street railways have passed into the hands of a syndicate. 

THE horse barn of the West Haven Horse Railroad Co. was de­
stroyed by fire July 3. Loss, $25,000. 

Norristown, Pa.-The Morristown Passenger Railway Co. 
have decided not to introduce electric cars, on account of the expense 
which the business would not justify. 

Ottawa, Ont.-The first electrical car trucks ever made in Can­
ada are now being constructed by Mr. P. Latour of this city. He is 
making them for the local electric car company. 

Philadelphia, Pa.-The Philadelphia Traction Co. have 
leased the Ridge Avenue line. 

Plattsmouth, Neb.-The Plattsmouth electric street railway 
was bought at sheriff's sale for $4,097. The sale may not be confirmed 
for the reason that it did not reach two-thirds of the appraisement. 

Quincy, Mass.--The Quincy & Boston Street Railway did an 
eno rmous business on July 4, the total number of passengers carried 
being 14,427. There was not an accident or mishap of any kind. 
The number of cars used was nine, two of which were small cars. It 
is said that the number of passengers carried beats the record for one 
day's work of any street rail way in the United States. 

St. Louis, Mo.- The formal transfer of the Northern Central 
a nd the Union lines to the Cass Avenue Street Railway Co. took place 
June 31. An act of the Municipal Assembly of April II, granted the 
transfer of the privileges and purchases of these two lines to the Cass 
Avenue company. They were not bought outright, but leased until 
1925. 

Sioux City, la.-Eight miles of electric rail way and the 700 
acre park adjoining the Big Sioux River on the west side of the city, 
have been sold to Chicago parties for $6oo,ooo. It is believed by 
some of the former owners of the property that the Chicago & North­
western road is the real purchaser. 

Tacoma, Wash.-The consolidation of the Thomson-Houston 
Steilacoom line and the Tacoma Railway & Motor Co. has been 
effected. 

Toledo, O.-The Consolidated Street Railroad Co. have filed 
suit against the Toledo Electric Railroad Co. asking damages in the 
sum of $145,000. The petition is lengthy, but the object in brief is to 
secure compensation for the appropriation and use of the Consolidated 
tracks by defendant company. Tlie suit covers the tracks which have 
been put in litigation by recent injunction and other suits, and is 
brought about by the insistence of the electric company in occupying 
and using the tracks constructed and owned by the Consolidated. 

Toronto, Ont.-Probably the electric cars required for the 
Toronto service will be manufactured at Ottawa. The directors of the 
company have procured contract prices from Mr. Wylie, who has 
already turned out some fine open cars for the Ottawa company. 

THE Dominion Wire Manufacturing Co., has shipped the first lot 
of their contract of twenty-seven miles of pure copper trolley wire fo r 
the Toronto Street Railway. This is the first lot of trolley wire in mile 
lengths over made in that country. 

Wakefield, Mass.-The construction of the new electric 
road between Wakefield and Stoneham is well under way. 

Extensions and Improvements. 
Albany, N. Y.-The Albany Railway Co. will build about two 

miles of extension and will add twenty cars. 

Altoona, Pa.-The City Passenger Railway Co. expect to in­
crease their rolling stock soon. 

Ann Arbor, Mich.-The Ann Arbor & Ypsilanti Street Rail­
way Co. expect to build two miles of track for steam power. 

Ashland, Ky.-The Ashland & Catlettsburg Street Railway Co. 
are changing from animal to electric power, and are extending their 
line. 

Ashland, Wis.-The City Council has granted a franchise to 
the Ashland Lighting & Street Railway Co., a new corporation com­
posed of members oi old lightin!! and street car companies. The new 
company propose to change the present horse car service to an electric 
line, and extend it fully a mile at each end. 

Ashtabula, O.-The Rapid Transit Co. will extend their line 
one mile and add two cars soon. 

Atchison, Kan.-The Atchison Street Railway Co. will 
build one mile of road. 

Atlanta, Ga.- The Consolidated Street Railway Co. are going 
to build a central depot. 

A ti antic City, N. J .-The Atlantic City Railroad Co. expect 
to add four cars. ~ 

Baltimore, Md.-The Baltimore Traction Co. have just com­
pleted plans by which they will operate an electric railway from Pikes­
ville and West Arlington to Curtis Bay and Fort McHenry. The en­
tire route has been surveyed, and part of it is now running in good 
shape. 

Battle Creek, Mich.-The Electric Railway Co. will increase 
their rolling stock by the addition of two cars. 

Bay Ridge, Md.-The Bay Ridge & Arundel Railway Co. will 
add two dummy cars. 

Belleville, Ont.-An application is about being made for 
power to construct and operate an electric street railway in this city. 

Berea, O.-The Cleveland & Berea Street Railway Co. contem­
plate an extension. 

Binghamton, N. Y.-The Binghamton Street Railroad Co. 
will construct at once a power station on State Street. The building 
will be of brick l 29 X 65 ft. 

Birmingham, Conn.-The Derby Street Railway Co. will 
increase their equipment by the addition of two cars. 

Bloomington, 111.-An extension will be built by the Bloom­
ington Street Railway Co. 

Boston, Mass.-Six miles of electric road will probably be 
built by the East Middlesex Street Railway Co. 

Brantford, Ont.-The new street railway company have 
decided on the electric equipment of their present l.ine. 

Brooklyn, N. Y .-The Brooklyn City Railroad Co. will erect 
a building at Second Avenue and Fifty-ninth Street as a trolley storage 
and repair shop. The building will be 700 ft. long by 200 wide and 
three stories in height. 

THE Brooklyn Heights Railway Co. will probably add five open 
cable c.ars to their line before long. 

THE Van Brunt Street & Erie Basin Railway Co. will replace five 
old cars with new ones. 

THE Broadway Railway Co. are in the market for a number of 
horses. 

A CONTRACT has been drawn up between the Brooklyn Elevated 
Railroad Co. and the Union Construction Co. of New Jersey, for the 
building of two extensions of the system. One is from the present ter­
minus on Fulton Avenue along Fulton Street to Crescent, and down 
Crescent to Cypress Hills Cemetery. The other is the one from the 
present terminus at Fifth Avenue and Thirty-sixth Street, through 
Fifth Avenue, Thirty-eighth Street and Third Avenue to Fort Ham­
ilton. 

Buffalo, N. Y.-The Buffalo Railway Co. have received from 
the State Board of Railroad Commissioners permission to change 
their power to electricity on Exchange Street from Main to Louisiana 
Streets, and on Michigan Streets between Exchange and Carlton 
Streets. 

Cedar Rapids, la.-The electric railway company will add a 
new engine and a new generator to their plant. 

Champaign, 111.-The Rapid Transit Co, contemplate an ex­
tension. 

Charlottesville, Va.-The street railway company are add­
ing a number of cars to supply the place of those lost by a recent fire. 

Chelmsford, Mass.-The Lowell & Suburban Street Rail­
way Co. have asked for permission to lay double tracks on the Chelms­
ford road down Stony Brook Bridge. 

Chicago, 111.-The Calumet Electric Street Railway Co. will 
build a new power house and car barn at Burnside, near Ninety-fourth 
Street. They will also extend their line to Seventy-fifth Street. 

THE Chicago & North Shore Railway Co. have asked for the right 
to extend their electric line south from Graceland Avenue to Dewey 
Court, the cable terminus. 

THE World's Fair cable loop for the Chicago City Railway Co. 
at Jackson Park has been changed by the City Council, so that it will 
not interfere with the elevation ofthe Illinois Central tracks. 
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Cleveland, O.- An ordinance has been introduced in the Cpun­
cil to grant to the Cleveland City Cable Railway Co. the right to oper­
ate certain portions of their road with electridty. 

Cottage City, Mass.-The Selectmen have granted the peti­
tion of the Cottage City Street Railway Co. to locate their tracks fro m 
the present terminus on Sea View Avenue along Waban Park to La­
goon Height s. 

Cumberland, Md. - The residents of the city living on the 
west side of Wills Creek have presented a petition to the City Council 
to have the street railway company extend their road over the 
creek. 

Deadwood, S. Dak. - The Deadwood Street Railway Co. 
a re contemplating a change from horse to electric power. 

Defiance, O.-The Defiance Light & Power Co. are preparing 
to make considerable extensions of their lines. 

Denver, Colo.-The people of Valverde are agitating the ex­
tension of one of the city lines into their suburb. The plan is to build 
a line to connect with the South Eleventh Street line of the Denver City 
Cable Railway Co. and transfer for a five cent fare. 

THE Aldermen have granted a franchise to the Tramway Co. to 
operate a car line on Fortieth Street and Josephine Avenue. 

Detroit, Mich.-Application has been made by the Detroit 
Citizens' Street Railway Co. for permission to occupy several more 
portions of the streets in order to establish loop lines, etc. 

Easton, Pa.-The Easton, South Easton & West End Horse 
Street Railway and the Easton, Pa., Phillipsburg, N. J., Horse Street 
Railway have been purchased by a syndicate of local capitalists headed 
by J. S. Rodenbaugh, president of the Lehigh Valley company, who 
will rebuild and extend the lines and operate them by electricity. 

Elmira, N. Y.--The Elmira & Horseheads Railway Co. are con­
sidering the purchase of a number of cars. 

Fond du Lac, Wis.-It is reported that Geo. W. Hathaway, 
of Cleveland, 0., has in view the purchasing of the street railway line 
in this city and placing an electric system in its stead. 

Fort Scott, Kan.-The Fort Scott Rapid Transit Co. have 
decided to extend their system and add two miles, with a loop at the 
southern terminus of the city. They will also build an extension of 
half a mile to the Fair Grounds. 

Galesburg, 111.-The College City Street Railway Co. have 
sold out to the Galesburg Electric Motor & Equipment Co., who will 
rebuild the entire system and equip with electricity. 

Gallipolis, O.-The street railroad is to be extended to Point 
Pleasant. 

Glens Falls, N. Y.-A short extension is contemplated by the 
Glens Falls, Sandy Hill & Fort Edward Railway Co. 

Great Falls, Mont.-The street railway extension to High­
land Park is to be built this season. 

Greenville, S. C.-The Street Railway Co. of Greenville have 
been granted a thirty-seven year franchise to build an electric road. 
The franchise is void unless work is commer.ced on the line in six 
months, and unless four miles of it is completed and in operation in fif­
teen months. The company is exempted from taxacion for ten years. 

Harrisburg, Pa.-The Harrisburg electric line is to be ex­
tended to Rutherford Station. 

Hartford, Conn.-Citizens of the outlying new districts have 
petitioned the horse railroad company to give them better car facili­
ties. They are unanimously in favor of the electric system. 

Haverhill, Mass.-The Haverhill & Groveland Street Railway 
Co. on July II, voted to accept the terms of the charter granted by the 
Board of Aldermen some time ago for the use of electricity on the 
streets. It has been generally understood that the matter of using 
electricity had been given up. 

Ho~oken, N. J.-T~e North Hudson County Railway Co. 
have received another franchise for a surface road from the city. The 
Council has_ granted permission to lay tracks on Fourteenth Street, 
west_ of Willow Avenue, to the hill, conditional upon the company 
gradmg the street and paving between the tracks. The franchise is 
good for three years. 

Hult, On~.-Mayor Champagne has interviewed Mr. Soper, of 
Ottawa) regardmg the possibility of extending the Electric Street Rail­
way through Hull and to Gratineau Point. 

Hui:itington, W. Va.-The Belt Line Street Railway Co. and 
the Hu_ntmgton Electric Railway Co. have consolidated. The consoli­
dated Imes own seven miles of street railway, three being electric and 
four horse power. The entire line will be made electric at once. 

lndian?-p_olis, lnd.:----The Citizens' Street Railway Co. expect 
to extend their line seven miles, and will add about ten cars. 

• I r~nton, O.-The Ironton & •Pittsburg Street Railway Co. will 
equip with electric power this year. 

Jackson, Mich.-The Jackson Street Railway Co. will ex­
tend their line one half mile. 

. Kansa~ City, Mo.-Tlte reorganization of the Interstate Con­
solidated _Rapid Transit Road has been effected, under the name of the 
Kansas ~tty El_eva~ed Railroad. The work of reconstructing the line 
and ~qu1ppmg 1t with electricity will be pushed forward as rapidly as 
possible. 

TUE Stockya rds & Northwestern and the E. L. Martin companies 
have applied to the Ci ty Council for new franchises, over the same 
route. 

La Crosse, Wis. - The La Crosse Street Railway Co. have re­
cently received permiss ion to o perate with electric power, but have not 
decided whether or not to make the change this year. 

Laredo, Tex. - The City Counci l of La redo .iave granted to the 
electric railway compa ny the privilege of extendin~ their track over 
several streets, a nd the compa ny are p repari ng to place additional ma­
chinery in position. 

Leavenworth, Kan.-C. F. Brotherton is interesting him­
self in the matter of converting Leave nwo rth 's dum my line into an 
electric road. 

L. M. ERB, manager of the Leave nworth Ra pid T ransit Railway, 
announces that his co mpany will a pply to the ci ty fo r permission to 
change the motive power of the road to electricity. 

Lincoln, Neb.-The Lincoln Street Ra ilway Co. expect to add 
a number of cars soon. 

London, Ont.-As a result of the offe r of a new company to 
establish a system of electric railways in Ottawa, the president of the 
London Street Railway Co. has written that his company are prepared 
to convert their present system into an electrical o ne. 

Madison, Wis.-The Turner Society have decided to raise 
$1 ,ooo bonus to secure the extension of the electric street railway to 
Schuetzen Park. 

Manchester, N. H.-The Board of Aldermen have granted 
the petition of the Consolidated Street Railway Co. for permiss io n to 
use electricity as a motive power on all their lines. It is expected that 
the line to Quinsigamond village will be equipped first. 

Mansfield, O.-The Citizens' Electric Railway will build a 
half mile of road , and possibly two and a half miles, depending upon 
whether the city does certain grading. 

Marinette, Wis.-The Marinette Street Railway Co. have se­
cured a franchise to extend their lines. 

Medford, Mass.-The West End company of Boston, have 
asked of the Selectmen a franchise to extend their electric line through 
the town. 

Michigan City, lnd.-The Citizens' Street Railway Co. pro­
pose to extend their lines. 

Milwaukee, Wis.-As soon as the Villard syndicate can get 
control ot the Hinsey road they will proceed to entirely rebuild it from 
end to end, making a new road of it. The Becker line will also be 
overhauled and extended. 

Muskegon, Mich.-The Muskegon Railway Co. have under­
taken the construction of a dummy line from Lake Michigan Park to 
the Hackley Park Assembly Grounds at Lake Harbor, and will have it 
completed by August I. 

Nashville, Tenn.-The Overland Railway Co. will build an 
extension to their line, and will add five double deck cars. 

Natick, Mass.-The Natick Electric Street Railway Co. will 
build two and a half miles of line and install five cars during the com­
ing season. 

New Bedford, Mass.-The Union Street Railway is to be 
transformed into an electric railroad if the new management can se­
cure the necessary permission. 

New Britain, Conn.-Messrs. Dolan, proprietors of the New 
Britain Tramway, have petitioned for permission to introduce elec­
tricity as the motive power on their line. After the new system is in 
working order in the city the lines will be extended to Plainville. 

New Brunswick, N. J. -The question of an electric street 
railway is being agitated to take the place of the present horse car 
railway. The consensus of opinion among the citizens is strongly in 
favor of the new enterprise, and the managers of the company are 
willing. 

New Haven, Conn.-The New Haven & Centreville Street 
Railway Co. expect to add ten cars to their equipment. 

New Whatcom, Wash.-The Fairhaven & New Whatcom 
Railway Co. intend to build four miles of track and add six electnc 
cars soon. 

New York, N. Y.-The Broadway& Seventh Avenue Railroad 
Co. have app;ied for permission to connect the track at Canal Street 
with the Metropolitan Cro!>stown Line at Spring Street through South 
Fifth Avenue. 

THE North Third A venue & Fleetwood Park Railroad Co., the 
Harlem Bridge, Morrisania & Fordham Railway Co., the Melrose & 
West Morrisania Railroad Co. have consolidated under the name of the 
Union Railroad Co., and the motive power will be the trolley system. 

Northampton, Mass.-It is reported that a syndicate in New 
Haven have been trying to buy up the street railway line. Should they 
do so they will extend the tracks as far as the Meadow Driving Park, 
run a summer track to Laurel Park and possibly put in a new track to 
Easthampton. Electricity is to be used. 

Oakland, Cal.-The Oakland, San Leandro & Haywards Elec­
tric Railway Co, have filed a petition with the Board of Supervisors 
asking for permission to lay double tracks from Haywards to 
Oakland. -Ottawa, Can.-The Ottawa Electric Street Railway Co, 
expect to extend their line two miles, and will probably add fifteen 
electric cars. The Westinghouse system will be used. 
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Ottumwa, la.-An ordinanc·e granting a franchise to the 
Ottumwa Street Railway Co. for an extension to South Ottumwa, has 
been presented to the Council. 

Pensacola, Fla.-The Pensacola Terminal Co. will build nine 
miles of steam road, and will add several cars. 

Philadelphia, Pa.-The lines of the Traction company will be 
extended in Kensington, · Frankford, \Vissinoming, Tacony and 
Holmesburg. 

Pittsburgh, Pa.-The Citizens' Traction Co. will build a num­
ber of extensions. 

Pittsburgh , Pa.-The Second Avenue Traction Co, have 
asked for permission to extend their tracks from the present terminus 
at Hazelwood to the city line. 

Three ordinances have been presented asking for the right of way 
for inclines from South Twenty-first Street to Mt. Oliver, and all on 
about the same survey lines. They were the Park incline plane com­
pany, the H. S. McKee incline company and the Mt. Oliver incline 
railway company. 

Portland, Me.-The City & Suburban Railway Co. will build 
six miles of electric road and two and a half miles of steam road during 
1892. They will add a number of cars about September r. 

Portsmouth , N. H.-Thc Portsmouth Street Railway Co. will 
extend their line this fall. 

Pottsville, Penn.-Reading railroad capitalists have secured a 
controlling interest in the Schuylkill Electric Railroad Co. Extensions 
will be made by the electric railway company immediately to Fishback, 
and the People's line to Minersville is to be electrically equipped. 

Poughkeepsie , N. Y.-There is a probability that the City 
Railroad will be equipped electrically, the electric light company hav­
ing made advances looking toward an arrangement to furnish motive 
power. 

Quincy, Mass.-The Quincy & Boston Street Railway Co­
have presented a petition asking for a location of tracks for an exten_ 
sion of their tracks, also for authority to erect poles and string neces 
sary wires for the proper operation of the'ir cars. 

Racine, Wis.-The Belle City Street Railway Co. have pur­
chased four lots on Main Street anj Lake Ave nue on which they will 
erect offices and a power house for the new electric system. They 
have contracted for motors, rails, motor cars, trailers, ties and poles. 
They will have the new system completed by September r. 

Raleigh, N. C.-The street railway company have contracted 
for a mile of heavy rail, and are extending their lines considerably. 

Reading, Pa.-The Neversink Mountain Railway Co. will prob­
ably increase their rolling stock. 

Richmond, Va.-The Richmond & Manchester Railway Co. 
have received permission to extend their tracks on certain streets. 

Rockford, 111 .-Charles Street is to have two street railways. 
The City railway will lay their track on the south side of the street. 
and the West End company will run on the north side. 

St. Louis, Mo.-It is said that Drake & Orton, of Chicago, are 
working on a plan of joining Meramec Highlands, Kirkwood, Webster 
Grove, Old Orchard, Maplewood and Be1,ton by an electric elevated 
road which would connect with the western terminus of a city electric 
line. 

THE consolidated management of the Citizens', North Central, Cass 
Avenue & Fair Grounds and the Union railways, are commencing the 
reconstruction of thirty-four miles of their horse roads to electric, and 
are doing the work themselves. 

St. Paul, Minn.-The St. Paul & White Bear Electric.Railroad 
Co. have increased their capital stock to $350,000, and are contem­
plating the extension of the line to Stillwater. 

Saginaw, Mich.-The Saginaw Union Street Railway Co. are 
improving their road and putting down five miles of double track with 
a forty-five pound T rail, and anticipate building a new power plant in 
which will be installed two 250 H, P, engines and the same horse power 
in generators. 

Salem, Ore.-The Capital City Railway Co. will add four cars 
and build three miles of track during the present year. 

Salt Lake City, Utah.-The West Side Rapid Transit Co. 
expect to build in r 892 twenty miles of track. 

THE Salt Lake City Railway Co. expect to build four miles of 
road and add six cars during the present year. 

San Francisco, Cal.-The Presidio & Ferries Railroad Co. 
will make some extensions soon. 

THE Omnibus Cable Co. have asked a franchise to build additional 
tracks. 

Santa Barbara, Cal.-The Santa Barbara Street Railroad 
Co. have applied for a franchise for a line on the Boulevard. 

Santa Cruz, Cal.-A short extension is proposed by the Santa 
Cruz, Garfield Park & Capitola Street Railway Co. 

Santa Rosa, Cal.--The Santa Rosa City Railway Co. will 
add a few cars during I 892. 

Savannah, Ga.-The street railway company contemplate a 
short extension. 

Seattle, Wash.-The West Street & North End Electric Rail­
road Co. will install Your electric cars. 

THE Grand Street Electric Railway Co. have recently finished 
their own power plant, and expect to be running with their own cur­
rent by August 15. They will make an extension to their line. 

Sheboygan, Wis.- The Sheboygan City Railway Co. will 
build one and three-quarters miles of road and add six cars during r 892. 

Shreveport, La. - The Shreveport Railway & Land Improve­
ment Co. will make an addition to their rolling stock. 

Sioux City, la. - The Sioux City Street Railway Co. will 
build two miles of electric road and add five cars. 

THE Sioux City Cable Railway Co. will add twelve cable cars and 
build one mile of cable road extension. The cars will be double 
deckers, and will be furnished by J. A. Trimble of New York. 

Somerville, Mass.-There is talk about an electric line from 
West Somerville via Elm Street and Broadway, to connect with the 
electric system soon to be put in operation on the Winter Hill line. 

Springfield, Mo. - The Metropolitan Electric Railway Co. 
will build one mile of road and add four cars. 

A PETITION has been circulated on Scott Street and on Queen City 
addition, to have the Metropolitan Electric Street Railway equip the 
abandoned road on Campbell Street with electricity. 

Topeka, Kan.-The electric road is to be extended south from 
Fourth to Holliday Streets, where it now stops, to the North End of 
Santa Fe depot. 

Victoria, B. C.-The National Electric Tramway Co. expect 
to equip four miles of road soon, 

Vincennes, lnd.-The Vincennes City Electric Railway Co. 
will add several cars and build one mile of track. 

Waco, Tex.-The Waco Electric Railway will be extended six 
miles. 

Wakefield, Mass.-The Wakefield & Stoneham Street Rail­
way Co. have petitioned the Selectmen for an extension of the location 
of their tracks. 

Washington, D. C.-The Anacostia & Potomac River Rail­
way Co. will increase their equipment this year by the addition of 
eight cars. 

Waterbury, Conn.-A numerously signed petition has been 
presented to the Common Council asking that permission be granted 
to the Waterbury Horse Railroad Co. to equip their line with electricity 
as a motive power. 

Watertown, Mass.-The Newton Street Railway Co. have 
asked leave to locate, construct and operate a street railway on Main 
Street. 

West Newbury, Mass.-Tht' Haverhill & Groveland Street 
Railway Co. will equip their road through this town with electricity. 

Wilmington, Del.-It is stated that the Wilmington City Pas­
senger Railway Co. have in view the extension of the Riverview line as 
far as Shellpot this summer. 

Woburn, Mass.-The North Woburn Street Railway Co. will 
probably equip with electric power this fall. 

Worcester, Mass.-The Board of Aldermen recently granted 
the petition of the North End Street Railway Co. for relocation of 
the Consolidated Street Rail way Co.'s tracks in Lincoln Street, and that 
of the latter company for the right to use electricity on all their lines. 

Youngstown, O,-The Youngstown Street Railway Co. ex­
pect to increase the length of their line several miles. 

New Hoads. 
Alton, 111.-There has been incorporated the Alton & Suburban 

Electric Railway Co., ; capital stock, $50,000. incorporators, Man­
ning Mayfield, Henry C. Swift, E. G. Webster. 

Billerica, Mass.-A meeting of citizens was held in the Town 
Hall July 14, to see what action the citizens would take in securing 
electric street railway service between Billerica and Lowell. On the 
committee appointed to take charge of the matter were: H. A. King 
of Billerica Centre, and John E. Rowell and James Barrington of North 
Billerica. 

Blasdell, N. Y.-It is contemplated to build an electric road 
to connect this place and Depew. Hiram P. Hopkins is interested. 

Brooklyn, N. Y.-The Common Council have granted a fran­
chise to the Union Railway Co. to build a street railway from Hamil­
ton Ferry to Prospect Park. At the head of the company is R. H. 
Flynn, a South Brooklyn millionaire, and associated with him are 
John Delmer and others. The Union Street Railway Co. also wanted 
the franchise. 

Cadiz, 0.-An electric railway from Cadiz to Unionvale, to con­
nect with the Wheeling & Lake Erie, is to be built. 

Cambridge, Mass.-The Storage Battery Street Railway 
Co. is the title of a new corporation, capitalized at $50,000, to build a 
road in Cambr:dge from the corner of Mt. Auburn Street and Putnam 
Avenue to Mt. Auburn Cemeetry and to Fresh Pond. The directors 
are Edwin H. Abbot, A. L. Richards, H. 0. Houghton,Jr., E. P. 
Usher, W. Jones, Woodward Emery and W . S. Hall. 

Chicago, 111.-The ordinance granting to the Chicago & Jeffer­
son Urban Transit Co. the right to build and operate a street railway 
on certain streets, has been adopted by the City Council. According to 
the provisions of the franchise, the company are required to complete 
the construction of the lines authorized within a vear and four months 
from the passage of the ordinance, unless delayed by an order or in 
junction of court. The company have the privilege of operating cars 
by animal power, cable or electric power, or by any noiseless motor 
or power approved by the mayor and commissioner of public works. 
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Tm: C hicago City Council has passed the ordinance authorizing 
the Grand Crossing & Windsor !'ark Railway Co. to operate a railway 
on Seventy-fifth S:reet, between the two points mentioned in the title of 
the company. The ord inance provides that the company may use ani 
ma!, cable or electric power. If e lec tric is used, the wires are to be 
eighteen and a half fee t above the rails. The company are required to 
have the road in operation within eighteen months. 

Tim: Chicago City Council has granted a franch ise to the Chicago 
North Shore Street Railway Co. who will operate a street railway 
from the terminus o f the cable road on the North Side to Evanston. 
An amendment to the franchi se as proposed provides that within a 
year after a suitable conduit electric system is discovered it shall be 
adopted by the company. 

Cincinnati, 0.-At a recent meeting of the Board o f Adminis­
tration L. A. Russell, th e attorney for the Cleveland Stree t Rail­
road Co., put in a formal a pplica tion fo r the right of way tc build 
the Price Hill Route. The application was signed by Sidney H. Short , 
L. A. Russell and Albert L. Johnson. 

Clayton, 111.-An electric road is to be built connecting this 
place with St. Louis. 

Concord, N. H.-An important meeting of those interested 
in the ;:onstruction of a railroad between Concord a nd Rochester, was 
lately held here. Among those interested are J. W. Je.well of Straf­
ford, J. B. Tennant of Epsom a nd A. H. Chase, of Concord. 

Deer Park, L. 1.-The Deer Park & Babylon Raiiway Co. has 
oeen incorporated to construct and operate a street railroad of five 
miles in length from Deer Park to Babylon. Some of the directors 
are: Peter Alexander, New York City; Washington F . Norton, Fire 
Isl rnd, Joseph M. Sammis and Frederick S . Bunce, Babylon. 

"Denver, Colo.-A franchise has been granted to the Metropol­
itan Street Railway to construct and operate an electric railway begin­
ning at the intersection of Fortiethand Williams Streets and running to 
the city limits, the line to be extended to Riverside cemetery. 

THE Tramway Co. have been given a franchise to build a road as 
the connecting link between their present system and Banana Street, 
the terminus of their franchise in Elyria. 

A FRANCHISE has been granted to the Metropolitan Railway Co. 
to run an electric line from Fortieth Avenue and Williams Street 
through Swansea to Riverside. The franchise was supported by peti­
tions of residents and property owners. 

Dillsburg, Pa.-A charter was granted July 7, for the Dills­
burg, New York Springs & Gettysburg Street Railway Co. ; capital 
$150,000. The president is Dr. William Hegle of Harrisburg. 

Easton, Pa.-A charter has been granted to the Easton & 
Bethlehem Transit Co. ; capital, $125,000. Three of the incorporators 
are Howard Mutchler, of Easton; George W. Cope, of Nazareth, and 
E. H. Laubach, of Stemton. 

East St. Louis, 111.-Messrs. Obermeyer and Mccasland have 
petitioned for a franchise tor a street car line on Broadway from the 
intersection of Collinsviile A venue to Walnut street. 

Eldorado Springs, Mo.-At a mass meeting of the citizens 
of this place held lately it was resolved to take steps at once looking 
to the construction of a dummy line to Nevada. C. A. Edgar, W. P. 
Cruce, E.W. Bannester. 0. R. Deland and J. B. Warren were ap­
pointed a committee on the matter. 

Elgin, 111.--The Elgin, Aurora & Fox River Electric Railway 
Co. has been organized and the following officers elected : William 
Grote, president ; John M. Egan, vice-president ; Henry A. Gardner, 
secretary ; Henry H. Evans. treasurer; Arthur M, Beaupre, auditor; 
T. E. Ryan, general solicitor. Steps were taken to secure the right 
of way and begin the construction of the road immediately. 

Elizabeth, N. J.-Articles of incorporation were filed lately 
for two street railways in Elizabeth. One road is to be known as the 
West End Railway Co., with a capital of $jo,ooo. This line will 
traverse the western and northern sections of the city. The other is 
the Citizens' Street Railway Co., with a capital of $50,000. It will 
traverse the central and eastern sections of the city and connect with 
the West End Line. Applications for franchises for both roads have 
been made to the City Council. 

IT is rumored, that a company has been organized for the purpose 
building an electric railway from Elizabeth to Plainfield, passi ng 
through Roselle, Cranford, Westfield, Fanwood and Netherwood, 

Elmira, N. Y.-The East & West Side Railroad Co, expect to 
build between seven and eight miles of road at once, under the new 
organization. 

Elwood, lnd.-Artides of incorporation were recently fil ed 
with the Secretary of State, of the Elwood Electric Railway Co.; capital 
stock $150,000. The directors are: A. W. Hatch, Willard C. Nichols, 
A. T. Hart, Edward McDevitt and J.C. Devore. 

Erie, Pa.-There is talk of a stock company to build an electric 
railway to the Grove House Park on Four Mile Creek. 

Etna, Pa.-The Connecting Street Railway Co. with a capital 
of $18,000, was chartered to build a three mile electric line in the 
borough. Daniel T. McCann, William D. Evans, and W. Wallace 
Bell are directors. 

Faribault, Minn.-W. P. McKinley, of Champaign, III., has 
been in this city looking up the matter of establishing a street rail­
way here. 

. Green Bay, Wis.- J. L. Case of Racine has made applica­
t10n to the City Council for a franchise to construct an electric street 
railway here. 

Jefferson , M o.-The Delmar Avenue & Clayton Railway 
Co, with a capital of $5,000, was la tely inco rporated by L. Dosenbach, 
G. K. Ramsay a nd othe rs. 

Kankakee, 111 . - Kankakce a nd Bourbonnais are to be con­
nected by an electric street railwa y. The North Kan ka kee Elect r ic 
Light & Railway Co. ha ve closed a contract with the Detroit Elec­
trical Works for a five mile line. 

Lansing, Mich .- The Ca pital Street Ra ilway Co., cap italized 
at $25,000, has been organized at Lansing to extend the p resent system 
to the agricultural college. 

Le Mars, la,-A. C. Colledge is the grantee o f a fra nch ise to 
construct a street railway here . 

Lincoln, Neb.-A movement has been inaugurated in Lincoln 
for the construction of an electric rail wa y to co nnect the ci ty with the 
several pleasure resorts near that place. The pro posed line will reach 
Lincoln Park, Salton Lake and Cushman Park. It will be twe lve 
miles in length, and the cars will be propelled by the storage ba ttery 
system. 

Lock Haven, Pa.- The Lock Haven Street Railway Co. with 
a capit'l l of $30,000, has been incorporated by Henry T. Harvey, 
Lock Haven; James North, Mifflintown; P. B. Crider, Bellefonte , and 
others. 

Marion, I nd.-The Queen ' City Electric Railway Co. has been 
incorporated . The company propose to build a line from Marion to 
Jonesboro. The capital stock of the company is $r 50,000. Some of 
the di rec tors a re K. W. Hatch, J. C. Devoy, and William C. Nichols. 

Matteawan, N. Y.-Articles of incorporation of the Citizens' 
Street Railway Co., o f Matteawan, have been filed. The capital stock 
is $20,000. 

Mt. Vernon, N. Y,-A new surface railway company, known 
as the North Mt. Vernon Railway, has been organized, and will soon 
begin work in constructi ng the road. The directors are: County Judge 
Mills, Jose ph S. Woods, Edward Hartley, Col. Edward Henneberger 
and R. M. Winfield . 

Muskegon, Mich,-A dummy line is being rapidly con­
structed along the lake front beach between Lake Michigan Park 
(West Muskegon) and Lake Harbor. This will connect with the Mus­
kegon Street Railway, affordi ng convenient and quick access to the as­
sembly grounds and Lake Harbor. 

Norwalk, 0.-Esbon Blackmar has received an amended fran­
chise to construct and operate an electric railway. 

Oakland,Cal.-G. W. McNear has asked for a fifty year fran­
chise to build and operate an electric road. 

Oskaloosa, la.-The Oskaloosa Electric Street Car Co. have 
decided to build seven miles of e lectric railway. 

Philadelphia, Pa.-An ordinance has been granted to the 
Kessler Street Connecting Passenger Railway Co. to c0nstruct a single 
track railway on Kessler Street fro m Wallace Street, to Spring Garden 
Street, with necessary curves and switches. 

PhCBnix, Ariz.-On July b the City Council granted two fran­
chises to build and operate electric railways in Phrenix. One was to 
men representing San Francisco capital and the other to L. Harrison, 
of Denver. They are compelled to begin work in six months. 

Pittsburgh, Pa.-There has been chartered the Morningside 
& Highland Park Street Railway Co. ; capi tal $5 5,000. 

Rat Portage, Ont.--Arrangements are being made for the 
formation of a company to construct an electric street rail•wl-in this 
tOIVn, 

Rochester, N. H.-In pursuance to the charter gran d for an 
elec tric railway connecting Rochester, East Rochester and Gonic, and 
finally with Great Falls, the grantees have organized and chosen the 
following officers: President, Edwin Wallace; vice-president, Charles 
S. Whitehouse; treasurer, Henry W. Burgett ; clerk, Stephen D. 
Wentworth. 

St. Louis, Mo. -A n ordinance has been passed anthorizing the 
Ci~y Central Railway Co. to construct, operate and maintain a double 
track passenger railroad by electric power. 

THE Manchester Road Electric Railway Co. have been organized. 
capital :jf2),oOO. The incorporators a re: Thos. Howard, M. C. Orton 
and J as. Dauiels. 

RESOLUTIONS of the Benton Taxpayers' Club have been introduced 
in Council urging favorable action on the proposition to establish a 
belt line electric railway around Forest Park. 

AN ordinance has been introduced authorizing the North & South 
Rapid Transit Railway Co. to construct a railway from Eighteenth 
Street over routes to Florissant Avenue and thence north to Calvary 
Cemetery. The company are authorized to operate by storage bat­
teries. 

Sandusky, 0.-It is said that a charter has been applied for 
by a new street railway company, whose intention it is to build a line 
from Sandusky to Milan. 

Sanford, Me.-An electric road is to be built and put in opera· 
tion here by next November. Probably it will be built on the charter 
of the Mousam River Railroad, incorporated March 12, 1889, by E. M. 
Goodall, Chas. H. Frost, Robert W. Lord and others. 

Salisbury, Md.-A company to build a street railway here,who 
tried unsuccessfully a year ago to obtain a charter, are reviving the 
project. The incorporators of the company are: L. E. Williams, Jas. 
A. Perry, C. L. Waller, W. H. Mcconkey and I. Malone. 

Sheboygan, Wis.-Articles have been filed incorporating the 
Sheboygan & Sheboygan Falls Transit Co. with a capita l stock of 
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$50,000. The incorporators are : Gerhard Schneider, C. A. Dean and 
Tos. G. End. An electric line of some sort between the city and the 
Falls over the toll road, is the object of the company. 

ANOTHER scheme talked of is that of building a road from Concord 
through Northwood to Rochester. The distance is thirty miles. 

Somerset, Ky.-The Somerset Electric Street Railway Co. 
have decided to commence operations on the prospective line at once. 

Stroudsburg, Pa.-Mr. J. H. VanderVeer, formerly of the 
People's Street Railway Co., of Scranton, Pa., is constructing a street 
railway here, to be operated, probably, by steam dummy, unless the 
consent is obtained for the trolley system. The road will probably be 
extended as far as Bushkill Falls, making in all about fifteen miles. 

Tarentum, Pa.-A company was organized in Pittsburgh, July 
8 , for the purpose of building an electric street railway, with Tarentum 
a nd Natrona as the termini. The road will be five miles long and will 
pass through Creighton. The company is composed of Howard 
Wheeler, Edward Waters, Pittsburgh; J.C. Breckridge, James Lane, 
Tarentum, and J. C. Whitla, Beaver Falls. 

Tiffin, O.-Articles of incorporation have been filed of the 
Electric Railway & Power Co. ; capital stock $50,000. 

Topeka, Kan.-Several Topeka and Potwin citizens are dis­
cussing t!.e advisability of organizing a new street railway company 
for Topeka and suburbs. • 

Vernon, lnd.-A company has been organized, capitalized at 
$15,000, looking to connecting North Vernon with Vernon by a street 
railway, with mules as a motive power. The line will be two miles 
long. Jacob Foedle is president, Moses Alexander vice-president, 
Elmer \Vagner secretary, and 0. Bacon treasurer. 

Warren, O.-The County Commis~ioners have granted the pe­
tition of Henry Garlick, of Youngstown, to be allowed to construct an 
electric railway on the \Varren and Youngstown road, between the Ma­
honing County line and Girard village. 

White Hall, 111.-A street car line bedween White Hall and 
Roodhouse, a distance of four and a half miles, is talked of. 

Elevation of Ti'acks in Chicago. 

A few months ago Mayor \Vashburne, of Chicago, ap­
pointed three commissioners to consider the matter of 
elevating the railroad tracks in Chicago. The grade 
crossing problem had become so serious that it was felt 
that the day had come when radical action should be 
taken. The local street rail way companies have been 
sufferers from the multiplicity of crossings at grade, as 
a number of collisions more or less serious have occurred 
at these points. 

The commission recently submitted its report in 
which the subway plan, the viaduct plan, the plan of 
partially depressing streets and the elevated plan were 
considered. It discards the first three means of abolish­
ing grade crossings, and expresses its approval of the 
last. After stating that the city has abundant power to 
compel the compliance of railroads with any plan for the 
protect:f,n of life and for the maintenance of rights. On 
thorm1Tf.ares the commission, in its reports, says : 

This plan contemplates the entire separation of the traffic of the 
streets from the traffic of the railroads, thus securing the restoration of 
the streets and highways of the city to all the uses and purposes for 
which they were originally created. This, in the opinion of your com­
mission, is the only plan which is sufficiently comprehensive to meet 
ali the requirements of the present and the future of this city. Any 
plan to be satisfactory must provide not only that the existing restric­
tions be removed, but must also admit of the widest development and 
expansion of the traffic upon the streets and high ways of the city and 
the railroads entering it. 

In dealing with this problem, which is, beyond question, the most 
important one confronting this city in its business and other interests, 
partial solution, which will be merely a temporary makeshift, will be 
altogether unacceptable to the public and unwise in every respect. As 
Chicago is now one of the most important railroad centres of the world, 
a nd is clearly destined in the near future to lead all other cities on this 
continent in the struggle for commercial supremacy, we believe that 
this question should now be d ealt with on the most comprehensive 
basis, and once for all. 

Your commission is of opinio n that at an early day the govern­
m ent of the city should take steps to cause the different railroad com­
panies now occupying the streets and highways of the city with their 
t racks, to re move the same and restore the streets and highways to 
the uses for which they were originally intended. The present crowded 
condition o f the streets, the difficulty in transacting business and the 
certa intv o f a large increase in the volume of travel, trade and business 
u pon the streets in all parts of the city, make this plan an imperative 
necessit y. 

In making these recommendations, your commission is not un­
mindful of the expense and inconvenience which will be occasioned by 
their adopt io n, but is of opinion that these disadvantages will be more 
tha n counterbalanced by the increased facilities which the railroad 
companies will have a nd the diminished expense of maintenance and 
o pe ra tion of th eir roads. 

Personal. 

Mr. C. D. Shain, formerly manager of the Eastern district of the 
Edison General Electric Co., has resigned his position. 

Mr. S.S. Leonard of the Hill Clutch Works, Cleveland 0., was 
in New York last month, and gave us the pleasure of a call. 

Mr. William F. Carleton, of Carleton and Kissam, sailed for 
Europe July 23, on" La Champagne." He will remain abroad about 
ten months. 

Mr. A. L. Scott, general manager of the St. Paul City Railway 
Co. of St. Paul, Minn., has resigned his position. The company will 
ha\'e their headquarters in Minneapolis in the future. 

Mr. Thomas C. Nash, formerly of the John A. Roebling's Sons 
Co., and the inventor of the Nash splice for cable roads, has been 
appointed superintendent of cables for the West Chicago Street Rail­
way Co. 

Mr. J. H. Hanna, who for the past eight years has been with the 
J. G. Brill Co. of Philadelphia, has severed his connection with that 
company and is now traveling in the interest of the McGuire Manu­
facturing Co. of Chicago. 

Mr. George Flett, of the firm of Messrs. Dick, Kerr & Co., engi­
neers and contractors, London, 1<:ng., is visiting the principal cities of 
this country in the interests of his firm, and incidentally is studying 
our systems of rapid transit. 

Mr. Peter Moar who has for the last six vears been connected 
with the Melbourne cable tramways as rope splicer, has recently taken 
a position with the North Chicago Co., having been sent out by Thomas 
& William Smith, ropemakers, Newcastle-on-Tyne, England, to super­
intend the splicing of Lang lay ropes which are being introduced. in 
this country. 

Mr. J. Holt Gates has accepted the position of general sales agent 
of the American branch of the Siemens & Halske Co, of Berlin. Mr. 
Gates has for several years been connected with the Westinghouse 
Electric & Manufacturing Co., more recently as special agent for the 
territory from Chicago to the Pacific Coast. Mr. Gates has a wide 
acquaintance, abundant experience in selling electrical apparatus, and 
a capacity for hard work. 

Mr. Edward E. Higgins, general manager of the Short Electric 
Railway Co., sa;led for Europe on July 14 on a combined business 
and pleasure trip. Mr. Higgins will attend the Convention of Eu­
ropean Tramway Managers in Buda-Pesth, September 9 to 12, and in 
the course of his travels will alto visit Germany, Holland, Belgium, 
France and England, making a special study of methods of transporta­
tion and roadbed construction in the different European capitals. 

Mr. G. S. Duncan, of Melbourne, Australia, whose coming to this 
country was announced in our June issue, arrived about the first of July, 
and is now visiting the principal Western cities with the view of mak­
ing a careful study of electric traction. The entire cable system of 
Melbourne, Australia, has been constructed under Mr. Duncan's super­
vision, and he is thoroughly posted in cable railway matters. In case 
he finds electric traction better adapted for transit purposes, he will 
recommend its adoption in the cities of Australia on his return. 

Mr. H. Durant Cheever, manager of the 0konite Company 
Ltd., well known manufacturers of 0konite insulated wires and 
cables, has gone to Europe on a well earned vacation, and generally in 
the business interests of the compauy. This is the third trip Mr. 
Cheever has made across the great pond. It will be remembered that, 
owing to an enormous European demand for 0konite wire, it was 
found necessary to erect large branch factories in London. Mr. Chee­
ver will inspect the factories, and besides make a circuit of the Con­
tinental cities. 

New Publications. 

Latest Improved Heavy Duty E ngines. Published by the Ball 
Engine Co., Erie, Pa. 
This little circular shows the different types of engines for electric 

railway service manufactured by the Ball Engine Co., of Erie, Pa., 
together with a statement of the manufacturers concerning them. 
Views are also given of the interior of the power station of the Buffalo 
Electric Railway Co., and of that of the Rochester Railway Co., in 
both of whi.::h Ball engines are used. A list of the railway companies 
using the Ball engine is also given. 

Railway Car Construction; by William Voss. Published by R. M. 
Van Arsdale, New York. Large quarto, 200 pages. Price $3.00. 
The work illustrates and describes in detail the construction of all 

the different types of steam cars employed in American practice. The 
The matter is treated under twenty-six chapters and an appendix 
which gives all the standards adopted by the M. C. B, and M. M. asso­
ciations, together with a code of rules governing the repair of freight 
cars. The illustrations are from scale drawings, and the accompany­
ing matter not only describes minutely the material and methods of 
construction, but as well the office of every separate part. The descrip­
tion is interspersed with sufficient advice, and record of results and 
behavior of certain devices in actual practice, to relieve it of monotony, 
making the work intensely interesting even to the unmechanical 
reader. The work would seem to be a necessity to every foreman and 
mechanic employed in steam railway building and repair shops, as well 
as to inspectors employed in the rolling stock branch of the business. 
Str~et railway master mechanics will also find much valuable matter 
and helpful suggestions from the illustrations. 
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A Consoliclation in Xcw Yo1·k City. 

The North Third Avenue & Fleet wood Park Railroad Co., th e 
Harlem Bridge, Morrisania & Fordham Railway Co., th e Mel rose & 
West Morrisania Railroad Co. have consolidated under the name of 
the Union Railroad Co., with $2,000,000 of capital stock, which is 
more than double the present capital stock of the three 
companies. The directors elected recently are as foll ows : Charles A . 
Stadle r, William Cauldwell, Joh n C. De La Ve rgne, Thomas W . Olcott, 
J. W. McNamara a nd Edward A. Maher of New York ; Anthony M. 
Brady a nd Robert C. Pruyn of Albany; Albert Shaw of Troy . 

The officers are: President, Edward A. Maher; vice- pres ident, 
Charles A. Stadler; secretary and treasurer, Thomas W. Olcott. 

About seventeen miles of the Union Railway are now in operation 
by horse power. It is expected that by next November the entire 
seven teen miles will be operated by the trolley system. Eight mil es 
of new roa<l will be constructed without delay, making twenty-five 
miles of road, all on the trolley system. The wires are being attached 
to the Suburban Elevated Rail way's structure and the power station is 
being constructed. -----•··•------

Ammonia Moto1· Cars. 

A company entitled The Railway Ammonia Motor Co. have been 
organized with headquarters a t 2S0 Broadway, New York, to promote 
the manufacture and sale in the Eastern and Middle states, of the Mc­
Mahon ammonia motors for stree t railway work. This device was 
illus:rated and described in our January issue, and the car mentioned 
there has been in o peration during the last s ix months on an experi­
mental crack on the grounds of the World's Columbian Exposition, 
Chicago. The officers of the Railway Ammonia Motor Co., are: 
Hon. W. A. Crombie of New York, president; Alex. H . Ross of New­
ark, N. J., vice-presid ent; Brackett W. Burleigh of New York, treas­
urer ; Henry Graham, secretary and T . C. Dunn, general manager. 
The company is organized with a rapital stock of $1,250,000. Records 
made by the ammonia car at Chicago show the number of gallons of 
anhydrous ammonia used per mile average abou t four, and the cost 
for motive power was about one cent per car mile. The com pany will 
soon ha,·e a car in operation on one of the surface lines in New York 
City. The system is also applicable to elevated rail ways. ------~------

Some Uses for Graphite. 

A correspondent in a contemporary says : If engineers, ma­
chinists and millwrights in general a nd pipe fitt ers in particular knew 
of the good qualities of graphite, I dare say there would be ten times 
the demand for it. Its lubricating qualities a re questioued only by the 
impractical: and it is this quality alone that sounds its keynote, so to 
speak. During the past three years I have used about fifteen or twenty 
pounds of dry Ticonderoga flake graphite for pipe joints, cylinder 
heads, piston rod packing, e tc. Bolts, smeared with graphite mixed 
as above, I have unscrewed after having been in the dam pest places for 
upwar? of two years or more, proving the anti-rusting qualities of 
graphite. To cool hot bearings put it or. as thick as it will mix with 
oil. Almost any oil o r grease will answer but don't use poor graphite, 

-----►•-------Equipment Notes. 
The Eastern Electrical Cable Co., o f Boston, Mass., have 

issued in handy form a little pamphlet " Wire Tables a nd Price List 
of Clark Wire and Cables." 

The Jewell Belting Co., of Hartford, Conn., have on their books 
a l~rge number of orders for belts from ~treet railway companies, a nd 
their belts are giving the best of satisfaction in all installations. 

Th_e Van-Ch~ate Electric Car & Light C o., of Boston, have 
moved_mto offices m the Exchange Building, and are arranging for an 
;xtens1ve plant where they. will begin the manufacture of dynamos, 
,amps and motors. They will also put on the market an electric rail­
way motor. 

~- F. Whi~ney, of Boston , reports that the soap manufactured 
by him for clea?mg cars is being used extensively in the street ra ilway 
?eld, a~d that his orders among street railway companies are constantly 
mcreasmg-. He also manufactures soap for inside work a nd an amber I 

soap for cleaning varnished surfaces. ' 

!he Unite~ States Steam Railway Advertising Co., Carleton I 
& Kissam proprietors, h~ve leased the advcrti~ing privilege in the cars 
of the Duluth Str~et Ra~lway Co., Duluth, Mmn. This company are 
constant!)'. extend111g their business connections with railroads, a nd are 
t?~day, w!thout doubt, the largest concern in the street railway adver­
t1s111g busmess. 

. The Reliable Manufacturing Co., of Boston, Mass., have their 
Reli'.1-ble street car switch ready to place on the market, and are in­
stallmg one on the Lynn & B~ston a~d East Middlesex street railways. 
The manufacture~s. state that It has given very good results where tried, 
and !hat ~hey ant1c1pate a large sale. A description of the switch will 
be given man early issue of this journal. 

b . The L?uis &_ Fowler Manufacturing Co., of Brooklyn, report 
usmess as m ?- sat1sfact~ry state with them, many orders for cars and 

?ther _street railway appliances on hand testifying to the appreciation 
10 ,~h1ch their appliances arc held. They anticipate a large call fo r 
their sno~v plows for the coming season, and during the last week in 
July received orders for six of these appliances. 

The Pittsburgh Ste el Hollow W are Co., of Pittsburgh, are 
mee ting with g reat success in the sale of their rolled steel gongs, 
two types of which were illustra ted in our last issue. These gongs 
are made from stee l by a special process of rolling, and arc guar­
a nteed no t to crack or lose tone. T hey arc made in all sizes, and 
a re a ttached fo r e ithe r overhead or foot use, a nd where the y have 
been installed have g iven good sat isfactio n. 

The Berlin Iron Bridge Co. , of East Berlin, Conn., have re­
ceived the contrac t fo r the new tin plate wo rks which H ughcs & 
Patterson a re to e rect a t l'hilad e lphia, l'a. The bu ild ings will be of 
iron from the d esign s of the Be rlin co mpa ny. T he main building will be 
40X2 53 ft., with a wing 40X 300 ft. , bo th two sto ries h igh. The 
rolling mill will be 120X 160 ft. , with a n an nealing room 75 X 160 ft. 
The whole plant will require the use · o f 800 tons of iron in its con­
struction. 

A. Groetzinger & Sons, of A llegheny Ci ty, Pa., have a noiseless 
pinion of improved process raw hid e , which is meeti ng with much 
success tor e lectric street car se rvice a nd mechan ical purposes. The 
material is call ed dermaglutine , a nd the manufac t ure rs cla im that it has 
wearing qualiti es equal to steel, and a t the same t ime is inex pensive to 
install. A. Groctzinger & Sons supplv blan ks or fini shed gears for all 
syste ms, and will be pleased to give full pa rticu la rs of their gears upon 
a pplication. 

The Dickson Manufacturing Co., o t Scranton , Pa ., are ve ry busy 
with the numerous orders for engines which they ha ve on ha nd. This 
company have recently co mpleted the engines which they will supply 
for the power house of the Broadway (New York) Cable Railway, 
The Dickson Manufacturing Co. are also building , a mong other engines , 
one of 1,250 H.P. and two of 600 H.P. each, triple expa nsion , for the 
Edison Illuminating Co., o f N ew York, and report tha t the call for 
their engines for stree t railway and electrical purposes is large . 

The Engineering Equipment Co., f43 Liberty Street, New 
York, have secured, by pape rs just executed, United States rights o f 
manufacture and sale of the Goodell boiler and pipe covering . This 
is an important addition to the company's business which is now 
divided into three special departments, viz.: First , belting; second, 
boiler and pi pe covering; third, overhead electric railway materials. 
In each of these specialties the company purpose to enlarge their 
facilities and strengthen their position in the trade from time to time. 

The New York Gar Wheel Works, Buffalo, N. Y., have 
removed their New York office from II5 Broadway to the corner of 
Bank and West Streets, where their well -known representative, Mr. J. 
R. Ellicott, has very comfortable quarters and is glad to welcome any 
street railway men. Adjoining this office they have secured three large 
rooms, two of which will be fitted up with all the machinery necessarv 
for r efi tting wheels and axles, and for furnishing new work of the kind·. 
Special arrangements a re made for electrical fitting work. In their 
store room in New York a large supply of wheels and axles will be 
kept on hand to be furnished promptly for a ll standard cars, gears and 
motors, and the company guarantee all such work to be true to the 
closest specifications. 

The Eddy Electric Manufacturing Co., of Windsor, Conn., are 
buildi ng a large add ition to their present works, which is almost co m­
pleted, and when finished will give a factory 330 ft. long and two 
stories high. The works are built in the most substantial manner, and 
the company are installing in place a large amount of machinery of the 
latest and most approved type, as well as a new 150 H. P. engine with 
boilers for motive power. This company are devoting much attention 
to the manufacture of generators for railway work and power trans­
mission, and enjoy a large business in this line. They are also turning 
out many stationary motors for hoists, machine shops, general mining 
work, etc., and when their new factory is completed will undoubtedly 
have one of the most co mplete and perfect plants in the country for the 
manufacture of electric motors and generators. 

The Lamokin Car Works, of Che~ter, Pa., are, as usual, very 
busy, and find the demand for the cars manufactured by them increas­
ing. This company state that they have recently closed orders with 
the Belle City Street Railway Co., of Racine, Wis., for four 16 ft. 
palace furnished car bodies, August delivery, and with the Consoli­
dated Street Railway & Light Co. of Oskaloosa, Ia., for eight 18 ft. 
palace finished cars complete, to be mounted on the Robinson motor 
truck, of Altoona, Pa. The Lamokin Car Works are also building for 
the Beaver & Elmwood Railway Co., of Pittsburgh, Pa., one q. ft. 
o pen trail car. This car is constructed so that passengers are pro­
tected from danger incident to the open side car, as the seats are in 
the centre of the car, back to back, with an aisle on each side and slid­
ing doors at each end. Passengers enter a.id leave the car at the ends 
0f the car. At the sides of the car are iron rods with wire netting, 
making an open car, embodying all the elements of safety of a dosed 
car. 

The New York Insulated Wire Co. , of New York, have recently 
closed a large contract by which the well known Grimshaw white core 
cables, tapes, etc., will be used in the installation of the entire incan­
descent lighti11g plant for the grounds and buildings of the World's Co­
lumbian Exposition, by the contractors, the Westinghouse Electric & 
Manufacturing Co. Since many of the buildings will probably also be 
tubed with the vulca ducts, the current for every incandescent light 
used in the grounds and the buildings, and many of the arc lights, mo-

. tors, etc., will get their current from this well known wire. It would 
:a;eem as if the Grimshaw white core wire could well be called the 
"world's choice," from the fact that it has been selected exclusively for 
what will probably be the equipment of 150,000 sixteen candle power 
lamps. In spite of the large demand for wire wnich this contract calls 
for. the whole over 15,000,000 ft., it is unnecessary to say that th<; 
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com pany always will car ry a sufficient stock in their warehouse to fill 
all orders that they receive. 

The New Process Raw Hide Co. of Syracuse, N. Y., have re­
cently received a letter irom F. 0. Rusling, general manager of the 
West Bay City (Mich.) Street Railway Co., which gives some very in­
teresting information in regard to the life of the new process raw 
hide pinions. Mr. Rusling states: "We purchased of you in Sep­
tember, 1891, a number of your raw hide pinions for the armature and 
intermediate shafts. These pinions have been running up to this date 
continuously since then, and we have within the past ten days dis­
carded the first worn out armature pinion ; of the intermediate pinions 
we have yet to take the first one off. Our cars run sixtt>en and seven­
teen hours per day, making an average of eight miles per hour. We 
send you this day v ia express an armature pinion taken off June, 29, 
1 892. This pinion has run 26,0 00 car miles on a Sprague No. 6 mo­
tor. Since adopting your raw hide pinions we have not lost one 
gear wheel from breaking teeth. Wt> get more wear out of raw hide 
than we formerly got from steel, bronze or gun metal. The percent­
age of gains for raw hide over metal pinions on the wearing of gear 
wheels is very large. \Ve shall soon give you another order, being 
satisfied we cannot get another make of pinion that will give us the 
service we have been able to get out of your goods." 

The Bal_l Engine Co., of Erie, Pa., have, during the past ·six 
weeks, made the following sales through their New York agent, F. R. 
Chinnock : Prohibition Park Railway Co., Port Richmond, one 150 

H.P. engine; Baltimore Traction Co., Baltimore, Md., two 130 H.P. 
heavy duty engines; Metropolitan Telephone & Telegraph Co., New 
York City, one 50 H. P, engine ; Brokaw Bros., New York City, two 
150 H.P. and one So H. P engine; Curtis & Dean, New York City, one 
50 H. P. engine ; Royal Light, Heat & Power Co., Front Royal, one 
complete steam plant, 100 H. P. engine and 125 H. P, boiler; Hot 
Springs Electric Co., H o t Springs, Va. , one complete steam plant, 100 

H. P, engine and two So H. P. boilers; Wm. Kynoch, Guantanamo , 
Cuba, two So H. P. engines; Buffalo Board of Trade, one 60 H. P. en­
gine; Navy Yard, Brooklyn, N. Y. , two So H .. P. engines. Less than 
a year ago, owing to the great expansion in their business, they were 
forced to erect a large and complete machine shop, which was filled 
with the latest and most modern improved tools. No idea was enter­
tained, they state, at the time that any further increase would be neces­
sary for several years to come ; but the demand for the latest improved 
Ball engines, built by this company, has been so great, especially for 
electric railway work, that already the makers of the engine have been 
again compelled to make a further extension of the same building. 
This extension, which is now under way, will be built on the gallery 
plan, the same as the rest of the building-. It will contain, among 
other valuable features the most complete testing blocks and apparatus 
in the country, and will be capable of testing engines of very large 
capacity. Every engine that leaves the works of the Ball Engine Co. 
is thoroughly tested and guaranteed to give satisfaction under the most 
unfavorable circumstances. We also learn that the North Hudson 
County Raiiroad Co., Hoboken, N. J. , in March purchased a 300 H. P. 
latest improved Ball engine from the Ball Engine Co., Erie, Pa., and 
they have been so well satisfied with the performance of the engine that 
they have ordered an additional engine of the same power from the 
same company. The Englewood Electric Light Co., Englewood, Ill., 
have ordered a 500 H. P. latest improved Ball cross compound engine, 
through the Chicago office d the Ball Engine Co., Erie, Pa.; and the 
Port Huron Electric Railway Co .. Port Huron, Mich., have awarded 
order for one of their latest improved engines to the Ball Engine Co., 
Erie, Pa. The engine is a 400 H. P. cross compound of the latest type. 

WESTERN NOTES. 
The Chicago Raw Hide Co. are doing an excellent business, and 

are securing a number of contracts from electric railway companies. 
The H. M. Loud & Sons Lumber Co., of Au Sable, Mich., 

have been awarded the contract for the diagonal poles for the Fort 
Wayne & Elmwood road, Detroit. 

L. K. Hirsch, of 549 Rookery, Chicago, has on hand at the pres­
ent time a large amount of second-hand rails suitable for use by street 
railroads. He also has for sale a large number of narrow gauge cars 
and locomotives. 

The Cushion Car Wheel Co. of Indianapolis, recently furnished 
several sets of wheels to the Citizens' Street Railroad 1::.0. of Indian­
a polis. They are giving satisfaction, and are found to contribute in no 
small degree to the smooth riding qualities of the cars equipped with 
them. 

The Standard Railway Supply Co., of 1117 Monadnock Build­
ing, Chicago, Garson Myers, manager, are bringing out a new type of 
street car stove. It has meet the approval of car builders who especi­
a lly appreciate the fact that when it is used it is unnecessary to cut 
the car seat. 

The McGuire Manufacturing Co. have recently closed among 
o ther large contracts, orders with the following companies : the 
South Chicago City Railway Co.; the Kankakee (Ill.) Electric Co.; the 
Toledo (0.) Consolidated Street Railway Co. and the Pueblo (Colo.) 
City Railway Co. 

The Valentine-Clark Co., of the Rookery, Chicago, make a 
specialty of wooden and steel poles and ties for street railway com­
pani es. This company have, heretofore, been known as the Ernest 
L. Clark Co., but the change in name has not involved any changes 
in the company. The company are receiving many orders for ties 
a nd po les. 

The Ohio Machine Tool Works, of Cincinnati, 0., have in­
creared their line of manufacture, and are now making pulley lathes of 
improved desig n for the simultaneous boring and turning of pulleys, 

blank gears, etc. The machines will cut down both sides of a gear at 
one operation, while the diameter is being turned, and bore at the same 
time. The company state that they can deliver at once the twenty-six 
inch and thirty inch sizes, and can deliver the thirty-six inch and sixty 
inch on short notice. 

The Electrical Supply Co., of Chicago, have recently made a 
new and advantageous arrangement with George W. La Rue, representing 
the Crocker-Wheeler Electric Co., whereby they become agents for the 
well-known products of the Crocker-Wheeler company. H. C. Hutchi­
son, formerly of the Edison General Electric Co., will have charge of the 
motor department for the Electrical Supply Co., and will devote his 
entire time to this interest. The deserved popularity of the Crocker­
Wheeler goods, and the well known reputation of the Electrical Supply 
Co. as "pushers" indicate that these arrangements cannot fail to 
prove profitable to both parties concerned. 

Julius Lefmann, of 2200 North Second Street, St. Louis, has just 
issued a new catalogue. Mr. Lefmann makes a specialty of three joint 
iron and steel poles and railway aµpliances. Following is a list of 
street railways using the three joint poles: Benton-Bellefontaine Rail­
way. Lindell Railway, Missouri Railroad, St. Louis Railroad, South St. 
Louis Railway, St, Louis & Suburban Railway, Union Depot Railway all 
of St. Louis: Brooklyn & Coney Island Railway, Eckington & Soldiers' 
Home Railway, Washington, D. C.; Fulton County Railway, Atlanta, 
Ga.; Jacksonville Railwav, Jacksonville, Ill.; Minneapolis (Minn.) 
Street Railway; St. Paul (Minn.) City R2ilway; West End Railway, 
Boston, Mass.; Citizens Rapid Transit Co., Nashville, Tenn. 

The Stirling Co., Pullman Building. Chicago, have had a 
splendid business since January 1. The aggregate capacity of the 
boilers since that time has been 2,i,000 H. P. The recent sales to 
electrical stations aggregate 4,._i6S H. P. as follows : South Chicago 
City Rail way Co., three 300 It. P. boilers ; Excelsior Electric Co., of 
Port Huron, Mich., one 250 H.P.; Pittsburgh & West End Railway, 
three 206 H. P.; Madison Electric Co., of Madison, Wis., one 200 H. r.; 
Defiance Light & Power Co., 100, 11. P.; Hull Electric Light & Power 
Co., two I o;o H. P.; Evansville Street Railway, Evansville, Ind., three 
250 H. P.; St. Joseph & Benton Harbor Street Railway, two 200 H. P.; 

Ottumwa Electric Railway Co., Ottumwa, la., three 250 H. P.; Brad­
dock & Turtle Creek Street Railway, one 200 H. P. 

The Brownell Car Co., of St. Louis, Mo., are receiving letters 
from street railway companies in various sections of the country speak­
ing in the highest terms of the " Accelerator" type of car manu­
factured by them. They have recently sent us three letters, from, re­
spectively, Thomas H. McLean, general manager, Twenty-third 
Street Railway Co., N. Y., Geo. W. Bat:mhoff, general superintendent, 
Lindell Railway Co., St. Louis, and G. W. Hommell, manager of the 
Milwaukee (City division) Street Railway Co. In each of these letters 
the writer expresses himself as greatly pleased with the operation of 
the Accelerator as used upon his road, and the letters are exceed­
ingly interesting as showing the decision reached by these gentle­
men. Mr. Hommell's letter is given in full in the advertisement of the 
Brownell Car Co., in this issue. 

The Springfield Emery Wheel Manufacturing Co. were put 
into insolvency by their creditors May 16, and James Staples of Bridge­
port was appointed trustee. A new company have been formed, add­
ing new capital and new machinery, and the incorporators have pur­
chased from the trustee the plant, machinery, etc., of the old company, 
and will add a number of improved machines for the manufacture of 
emery wheels and emery wheel machinery. The new company have 
all the records of shipment of the old company and can, consequently, 
supply duplicate orders given to the old company at any time during 
the last eight years. They have also retained the principal foreman, 
superintendent and general manager, and are in better shape to fill 
all orders promptly than the old company ever were. The new com­
pany will Le known as the Springfield Emery Wheel Co., taking the 
name of the old company with the exception of the word "!vlanufact­
urfng," which is dropped. 

Pullman's Palace Car Co., of Chicago and New York, have of 
late received orders for a large number of cars in their several depart­
ments. Among the contracts are tht> following: Fifty closed motor 
cars for the Milwaukee Street Railway Co. ; four closed motor cars 
for the Galesburg Electric Motor & Power Co., Galesburg, Ill. ; three 
closed motor cars for the Marshalltown Light, Power & Railway Co. 's 
road, Marshalltown, Ia. ; 100 furniture cars, 200 gondola cars and 300 

box cars for the Chesapeake, Ohio & Southwestern Railway Co. ; 300 
gondola cars for the Columbus & Hocking Coal & Iron Co. ; 500 box 
cars for the Louisville, New Orleans & Texas Railway Co. ; one 
private car for the Columbus. Hocking Valley & Toledo Railway Co. ; 
one passenger coach for the Toledo & Ohio Central Railway Co. ; 
three passenger coaches for the Kanawha & Michigan Railway Co. ; 
twenty passenger coaches for the Chicago. Rock Island & Pacific Rail­
way; one private car for Mr. A. A.McLeod, president, Philadelphia & 
Rt>ading Railroad. 

The Rail way Equipment Co. of Chicago, are receiving a large 
number of contracts ; in fact, they are fairly crowded with orders. 
The company are now well settled in their new quarters in the Pull­
man Building, and with every facility at their disposal, they are hand­
ling their increasing business with dispatch. Some idea of the large 
proportions which the !:msiness is assuming may be gained from the 
fact that the company have of late closed contracts for the line mate­
rial for the Woodland & West Side road, Cleveland, the Interstate 
Elevated Road Kansas City, and for the electric railways in the follow­
ing cities: Racine, Wis. ; Kankakee, Ill.; Baltimore, Md.; St. Joseph, 
Mich. ; Galesburg, Ill. ; Lima. 0.; Waco, Tex.; Michigan City, lnd. ; 
Janesville, Wis. The company are also furnishing a large quantity of 
special material for the Atlantic Avenue road in !3rooklyn, Owing to 
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the a mount of troubl e ex pe rienced th is season on many e lect ric road s 
from lig htning, thi s compa n y sta te tha t they a rc abo.ut rl'ady ~o place 
on the ma rk et a lightning a rreste r of unusua l mcnt for stati o n, rar 
a nd line use , and tha t full in fo rm- ti on conce rni ng it wi ll be chee rfully 
g iven on applica ti on. 

The Charles Munson Belting Co., of C hicago, have secured a n 
additio nal ord er for the new belting required by the Toledo Consoli­
dated Street Railway Co. in the recent extens ion to the ir powe r s ta ti on 
which was mad e necessary by the increase of traffic. This o rd e r con­
sists of one 54 in. be lt I 26 ft. long, th ree 48 in . belts, and I 54 ft. of 34 in. 
be lt. This company also numbe r a mong their recent contracts , one with 
the Brooklvn Citv Ra ilway Co. to r a 72 in . belt and two wi th the St. 
Paul Gas Co. for· a 60 in. be lt, a nd 72 in. be lt 170 ft. long. The y ha ve 
a lso supplied belts recently to the Duquesne T raction Co., and the Pitts­
burgh, Alleg heny & Ma nchester Street Ra il way Co. of P!ttsburgh, 
comprising in all ove r 1,100 ft . of 48 in be lts. A lso one 72 111. belt a t 
the station of the Missouri Street Rai lway Co., of St. Louis, as well as 
tw o 54 in. be lt~, fiv e 16 in. be lts a nd tw o 34 in. bel ts. At the station 
o f the Union Depot Street Ra ilway Co. of th e same city they have two 
54 in. belts , and to the Allentown & Bethle he m Street Rail way have 
supplied two 40 in. belts . besides those needed fo r the generators. 
Their be lts fo r stree t railway wor k , of wh ich they a re making a 
specialty , are meeting with g reat de ma nd and a re givi ng thoroughly 
g ood satisfaction. 

The Sioux City Engine Works, of S ioux Ci ty, Ia., numbe r 
a mong their recent sales the foll o wing : O ne 12X 18 G i.dd in.g's a uto­
matic , boiler a nd complete plant for Cha rd on E lec tric Light Co. , 
Chardon, Neb. ; fiv e 5¼ a n<l 9X 14 Gidding 's ,~uto matic compound en· 
gines to G. Y. Bonus ; five 6¼ and n X 16 G idd i.ng's a~.tomatic 
compound engines to G . Y: Bonus : one 12 X 30 <?orltss, ~olle~ and 
complete steam plant to Diamond Iron W o rks, M tnneapolts, M tnn. ; 
one 12 X 30 Corliss to Stra tton & White, Fort \\ orth , Tex.; one 12X 30 
Corliss to Brookman & Barrett, Vermillin , S. Da k.; one 16X 30 Corliss 
to the Joliet Enterprise Co., Joliet, III.; and one 20X 48 Corl iss t o the 
Salem Electric Light & Powe r Co., Sa le m, O re .; o ne 12 X 36 Corli ss 
to Cavalier Roller Mill Co . , Cavalier, N. Da k.; one II X 18 G idd ing's 
automatic to Corvallis Roll e r Mill Co., Co rva llis, O re.;and o ne 12 X30 
Corliss to Chouch Bros., St. Edwards, Ne b. The Sioux C ity E ngine 
Works also report a decid ed increase in the demand fo r eng ines s ince 
June 20, and state that they have every prospect for a very la rge de­
mand for their engines during the balance of the season , a nd in 
anticipation of this, ha ve completed a number o f standa rd selling sizes. 
ready for prompt delivery , and are now engaging additi o nal fo rce for a 
night gang, to take care of the rush o f orders on hand. They a lso have 
in preparation a new list of users of th e Sioux City eng ine, wh ic h will 
be soon ready for the trade and have also in prepara ti on a descriptive 
catalogue o{ the Corliss engines, which they hope to issue a little 
later. 

The Short Electric Railway Co., of Clevela nd, re port ord ers 
for additional apparatus from the Bloomington City Ra ilway Co. , 
Bloomington, III., ten 40 H. P . single reduction equipme nts a nd o ne 
100 H. P. generator; South C ovington & Cincinna ti Street Ra ilwa y 
Co. , four 40 H. P. single redu ction equipments; Schu ylkill E lectric 
Railway Co., Pottsville, Pa., four 50 H. P. single reducti on equipments ; 
West End Stree t Railway Co ., Rockford, III., six 20 H . P. g earless 
equipments; Georgetown & T e nalleytown Railway Co . , Washing ton . 
D. C., two 40 H . P. single reduction equipments ; Wilkesba rre & 
Wyoming Valley Traction Co., Wilkesbarre. Pa., three 60 H . P. sing le 
reduction equipments, one 200 H. P. generator; and the Baddoc k 
Electric Railway Co., Braddock, Pa., one 40 H. P. sing le red uction 
equipments. They have also closed contracts recently with th e Balti­
more Traction Co., Baltimore, Md. , and the Janesville Street Railway 
Co., Janesville, Wis. The Short Electric Railway Co. have , as usua l , 
a large number of orders on hand. They report from their Ne w 
York office through Mr. Edward J. Wessels , general Eastern agent , 
that they have just closed a contract wilh the Syracuse, Eastwood 
Heights & DeWitt Railroad Co. , of Syracuse, N. Y. , for one 135 H.P. 
generator, and four 30 H. P. single reduction motors. This is a pre­
liminary order, and the economy will probably require a number of 
additional cars before long. The road will probably be in o peration 
within the next sixty days, and will serve a territory between Syracuse 
and East Syracuse where there is at present no street railway line. 

The Detroit Electrical Works ha ve received a number of o rd ers 
for their riew generators, illustrated in this issue. A mong recent pur­
chasers they number the follo.ving: Times Build ing, C hatta nooga , 
Tenn., two 30 K. w. generators , one 9 and one 15 K. w. motor; Bagley 
Estate, Detroit, one 40 K. w. g enerator and five q K w. motors. T hi s 
contract also includes five fre ight eleva tors and controlling devices for 
motors, so that eleva tor is operated by one 9 K. w. m otor, which is 
controlled, started and stopped by means of the sta rtin g rope of the 
elevator, the motor only running when the elevator is in use; Det roit 
Dry Dock Co., Detroit, two 250 light genera tors for lig hting mac hin e 
shop, boiler shop, dry dock, engine rooms a nd o ffi ces, etc., one 40 K.W. 
generat e: r to furnish current for electric cranes ; Detroit Dry Dock Co. , 
for boats which they are building, one 125, one 150 and o ne 250 li g ht 
plant, complete ; Detroit Foundry Equipment Co , Detroit, one 9 and 
one 15 K. w. motor comple te, with controlling devices, e tc. , fo r electric 
cranes. The Chicago office of this company has been gi ven a nu mbe r 
of contracts within the last few weeks. Mr. L. E. Myers , the special 
agent, received an order for fourte en 30 H. P. equipments to r Racine, 
as well as for three 80,000 watt generators, the general station a ppli­
ances, and the contract for 13 miles of overhead work. An orde r has 
also been secured from Kankak ee for two 30 H. r. equipments, a 
65,000 watt generator, and the contract for four a nd a ha lf mil es of ove r­
?ead work. The Calumet Electric Railway Co. have ord ered the third 
increase of IT)0tors for their roaq from the Detroit Electrica l Wor ks. 

I,ist of Street Hailway Patents 

ISS UED UY Tilt-: u. s. PATENT On·,cr,:, jUNJ•; 28, 1892, TO 
JULY IC), 1892, INCLUS IVE. 

JUNE 28. 

Automatic Tramway Swltcll . Waldo G. Ft1y, Columbus. o ................. 477,7•1\J 
Brace Chair ror Hallroa<l Halls, Wlll lam 111. Browu, ,Johnstown. Pa ....... 47 7.IHI 
Cable Hallway coudul t, l\l llton II. BroIJsdon, l'ro,tdence. KI .............. 47H8l 
c arrier J'ulley for Cable Roacls, 11111io11 H. Brom<lon. l'rovldeuce, H. I. ..... li7 ~H.i 
Car Brake, Wllllam F. Gibbs, Auburn, N Y... .... .. . .. . . . . . . . . . . . . . 478,01·:i 
car '!'ruck, Henry C. llodges and Clarence B. llod;;es. Detroit, llllch ....... 4'i'7.6,,7 
combined Rall and c roEs Tie, Arthur J. Moxham, Johnstown, Pa ...... ... 477,L7!J 
comhination Safety HaHway '!'rack, Solon G. II owe, Detroit, llllch ..... .. 478.0:i!J 
concl11lt ror Elect ric Rallways. Carl T. II. 1:!chwleg-er, Bertin.Germany .... 478,02 1; 

Device for suspending Trolley Wires, Joseph Sachs, New York, N.Y . ... ... 47"t.7Hl 
1~1ectr1e Rall way, J oseph W. Bates, llllnncapolls, llllnn ... ... ....... ....... 477 .734 
Rxpansion Rail for Railroads, Arthur .J . l\loxham .• Johnstown, Pa ........ 477,67~ 
Expansion Rail ror Railroads. Arthur ,J. Moxham .. Johnstown. Pa ......... 477,67:i 
Frog or cross for ltailroad c rossing, Arthur J. llloxlla.m, .Johnstown, l'a . .477,fj81 
neater for Vehicles, Edmond Molloy, Phi ladelphia, Pa ...................... 477.811 
Ll ghtn!Ilg Arrester, Frederic llaselwanaer , Frankrort, Clermany ......... 4i7,ll56 
Mechanism ror cable Trac11on, Wllllam A. Butler , New York, N. Y ....... .478,046 
!{all for Rail roa ds, Arthur .J. Moxham, Johnstown, Pa .................... .477,67::1 
Rall for Rallroads, Arthur J . Moxha m, Jonnstown,Pa ...................... 477,6,4 
Rail ror Rallroaas. Arthur J. Moxham, Johnstown, Pa ..................... -177,6K:3 
Rall Joint, Arthur J. Moxliam, J ohnstc,wn, Pa ................... ....... .. 477.677 
Rall Joint, llll!ton C. Niles. Oak Park. lll .......... . ......................... 477.ti94 
Railroad Crossing, Arthur J . l\l oxham, J ohnstowr, Pa ... .. ................ 477,6,6 
Railroad c rossing, Art bur J. l\Ioxham, Jotmstown, Pa .••.• • . .............. 477,681 
Rall road Crossing, Artuur J. llloxham, Johnstown. Pa ........ . ............ 477,68.! 
Railroad Grossing, Arthur J. Moxham, Johnstown, Pa ..................... 17>,6K:i 
Rail road c rossing. Artlmr J. llloxham. J ohnstown, Pa ..................... 4.i7,687 
Rallroad crossing, Arthur J . Moxham, J ohnstown, Pa .................... 477.68~ 
Rallroad Rail Joint, Arthur J . ;\l oxham, Johnstown, Pa ................... 477,689 
Rallroacl Rall and Process of lll ak!ng·the Same, Arthur J. l\Ioxham, .Johns-

town, Pa . . . .. .............................................. .... . . ......... 4'i 7.6!J IJ 
Railroad Rall Joint, Art hur J . l\Ioxham, Johnstown, Pa ..... ... ............ 477,678 
Railroad Rall J oint, Arthur J. l\Ioxham, J ohnstown, Pa ....... •.. . . .... .... 477 ,6·0 
Hallway car, George )I IIoadley and Sumner A. Bemis. Springfield, Mass.477,935 
Railway Rail curve, James G. J ordan, Des Moines, Ia ...................... 477,! OL 
Street Locomotive, Ezra Dederick, lllllwaukee, Wis ........ . ............... 477,88\J 
switch Piece tor Hailroad Tracks, Arthur J. l\Ioxham, Johnstown, Pa .. . 477,686 
Thrust c on~ for Axles or Electrically Propelled Vehicles, Hlchard P. 

Osgood, Methuen, l\Iass . ...... ... ............. . ................ .. ....... .477,W5 
J ULY 5. 

Ball Bearing, for Railroad cars, John E. Norwoou, Sykesvllle, l\Icl. ..... • . .478,351 
car Truck. George 111. Brill. Plllladelphia. Pa . ........ .. ..... . ............... 478,218 
car Wheel and Axle, Abner Johm,ton ancl Wllllam A. Johnston, Jersty 

Cit y . .N. J ... ..... ........ .. . ... . .... . ..... .. · ... · · · · . . .......... . ... . ... 478,512 
Dynamo Elect.rte lllachlne or l\Iotor, Elmer A. Sperry, Chicago. Ill .. .. .. .. 478,112 
Electric Locomotive. Elmer A. Sperry, Chicago, Ill ... ..... .. .. ...... ... . .. 478, 139 
Electric Locomotive. Sidney H. Short, Cleveland, 0 .. ......... ... ... . . . .... -178,477 
Electric Locomotive, St.iney H. Short, Cleveland. O .. ...................... 478,242 
Elrctrlc Hallway Conduit, lll!lton Shoemaker. Sioux City. la .............. . 478, 175 
Electric Railway, Frank lllansfleld, New York. N. Y . ... .............. .. .. . 478,34~ 
Fare Register , John W. Meaker, Chicago, Ill .. ....... ........ ............... 478, lt7 
Insulator. Louts l\IcCarthy, Boston, Mass . ... . ....... .......... ........... .-li 8,al8 
Railway c11a1r, Silas Harris. San F rancisco, Cal. .. . ...... ... .. ........... . . 478,427 
Ha llway Cllair, SIias Harris, San Francisco, Cal ................ . . ...... .... 478,428 
i:,upport for Street Railways or Tramways, J ames l'!I. Price, l'hlla, Pa . .... 478,36J 
Trolley, John W. Davis, Lynn, 1\lass ...... .. ............ .. ...... .. ...... .... 47S,410 
Trolley Wire Splice, E lmer A. Sperry, Chicago, 111. .... ... ...... ............ 4i8, J40 

J ULY 12. 

Arc Exilngutsher for Electric Switches, Sidney H. Shor t, Cleveland, o .... 473,718 
Automatic Trap fo r Caole Conduit, Ira Bishop and Arthur F. L. Bell ... .. . 478,910 
Brace Cha ir for Railroad Rall. GeC'l'ge lllurray, Joh nstow n. Pa . ... ........ 4i8.806 
cable Raliway Grip. Charles Vo:{el, San Francisco, Cal.. . . . ..... ... ....... . 478,778 
car Brake, Frederick A. Baler, St. Louts, l\Io . . ..... . ... .. ... . ..... .. ...... . . 478,902 
conduit System tor Electric Rail ways, Wllliam Il. Ford, St. Louis, Mo ... . 478,9:,6 
Electric Locomotive. Joshua Gray. Medford. )lasf; . ... .... ..... ...... . .... . 478,5!.J l 
Electric Hall Rood, Thoma<; J. McTiglle, New York, N. Y . .... ....... .. ... .478,6~9 
LUI Ing Mechanl5m for Cable Grips, Ira Bl&hop and Arthur F. L. Bell . . .... 478,911 
Railroad Rall Joint, Warren H. Carr, Bath, l\Ie ..................... . ....... 478,!J:20 
Hallway ana Truck, James G .• Jc h· son. Chicago, lll. ................ . ...... 47!:l ,332 
Rallway Rall , John T. Smith, San Franci~co, Cal ... ... ........... ..... ,. .478.7c6 
Street Hall way Switch. Ira F. IIarris, Nashua, N. H ..... . . ........... ..... . 478,858 
StrE et Railway Switching Device, Ir.'.i, F. Harrl :,s, Nashua, N. II ....... .... . 478,&59 

,JULY 19. 

Car Brake, ChaTlPS H. Allen. Stroudsburg, Pa ........... . ......... ...... .... 479.2:,6 
car Starter, George 6 . Warner and Llewellyn J . Allen, Woodbury, Conn .. 479,1 27 
car Truck. John E. Anger, Green Island. N. Y .. . . .. ... ........ ... . .... .... .479, 237 
Conduit Trolley for Street Cars, Arthur H. Hleatman. Baltlmore. l\Id .. ... 479,3:!7 
Fare Register. Frederick C Boyd and Richard Martin, New Haven , uonn .479.388 
Rallroad Rall Fastening, Henry A. Lyddon, Brainerd, l\Ilnn ..... . . . ...... . . 479,289 
Hallway Joi t, Frederic W. Bond, SprlIJgfield, l\Io ..... . ... . .. .... .... ..... . 478.9 ·'.l 
Street Railway Swit ch, Ho&well T. sm1t11, Nashua, N. H . . . .. ..... ......... 479,0~8 
Signal for Electric Rail ways, Frank F. Loomis, Akron, 0 ............ . ... .. 479, 138 

We will send cop ies of specificati ons 8.nd drawing s complete of a n y 
of the above patents to a ny address upon receipt of twenty-five cents. 
Give date a nd number of patent desired. STREET R AILWAY P UBLISH· 
ING COM PANY, WORLD BtJ ILDI NG, NEW YORK. 
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QUOTATIONS OF STREET RAILWAY STOCRS. 
BROOKLYN :-;TOCKS AND UONDS.-Corrected by C. E. STAPI.ES & Co., I 

215 Montague Street, Brooklyn. July 18. Stock quotatlovs are per cent. I 
~oos. I 

Company. ""'· Cap!W. Perlod. t ::ir. I Bid. I Ask-'d 

STOCKS. 
Atlantic A venue R. R. Co .. . 
Broadway R. H. Co · ........ . 
Hroookl:vn City R.R. C'o ... . 
Couey Island & Brooklyn 

R.R. Co ................... . 

50 
100 

10 

100 

1,2.50.000 Q.-J. I½ .. .. . .. .. . . 112 
52-'i,0OO Q.-F. 2 240 

6,000,000 Q.-J. 2 187 

500,000 
-------- - ----
Date Amount 1 Prlnclpal 

l!JO 

BONDS. or out.-
Issue standing. 

Inter­
est 

Paid. 
% I Due. Bid. Ask•d 

_ 1 _______ _ 

Atlantic Ave. R. R. Co., 1st 
mort ............................. . 

Atlantic Ave. R.R. Co. cons .... . 
Broadway R. R. Co .............. . 
voney Island & Brooklyn 

R.H. Co., 1st bonds .......... . 
Coney Island & Brooklyn 

R. R. Co., certltlcates .......... . 
south Brooklyn central R.R. 

Co., 1st .................... . 
south Brooklyn central R. R. 

Co., 2d .................. . 
Brooklyn City R.R. Co., 1st. 

I 
140,500 M. & N. 7 May. 1894 I0t 
\100,UOO A. & 0. 5 Oct. 19091 ..... 
350,000 J. & J. 5 6m. notice 100 

300 coo J. & J. 
1
5 

1
Jan. 1909 ..... 

300,000 J. & J. 6 1July, 1894 100 

125,000 ~•- & Ar I Aug. 1897 106 

150,000 IF. & A. 
1
6 .July, 19tl 102 

3,000,000 J. & J. l5 July, 1916 108 

104 

103 

ALBANY 1-,TOCK:-i AND BO:\'DS.-Corrected by SPKNCER TRASK & Co., 
Bankers ard Brvker::;, corner tltate anct James Streets, Albany, N. Y., 
July 18. 

I I> 

Bld.lAsk'd 
;a Date 

company. Par. Capital. Period. tl or 
$ Issue. 
~ 

-- - --
ST,ICKS. 

Albany R. R. co .............. 100 
Watervlelt Turnpike & R. R. 

750,000 Q,Feb. 1½ 1890 115 120 

Co ........................... 100 240,000 ······· .. , 1863 a ... .. , 

-- -- - ---- ---
Date Amount Inter-

BONDS. or out- est % Principal Bid Ask'd 
Issue standing. Paid. Due. 

- --- ---
Albany R. R. Co., 1st, lllort ... 1865 40,000 J. &,J. 5 1905 , 103 ...... 

•" H " 2d ~Iort •••• 1873 20,00U ~l.& N. ' 1893 102 ...... 
" " .. 3d Mort .... Hl75 28,600 J.&J. 7 1891> 105 . .... , 
" " " 4th l\lort ... 1880 ll,50U 1\1. &S. 6 1!l05 10:; ...... 
" .. .. 5th lllort ... t8ss I 50,0110 M. & S. 5 1913 1115 ...... 
" .. .. Consol Mtg ~m 1 350,000 J.&J. 5 19:i0 101½ .. .. .. Debenture .. 200,000 M.&N. 6 1901 109 110¼ 

Watervliet Turnpike & R R., I 

w1a1te~!~\:·Turnplke &· ii: ii.;' 1889 350,000 M.&N. 

:1 
1919 114 117 

2d Mort ..............•...... 1889 150,000 111.&N. 1919 JOH½ 109½ 

NRW YORI{ STOCIH! Al'io D BONDS.-Corrected by II. L. GRANT, 26 Broad 
St., New York, July 18. Stock quotations are per cent. values. 

company. Pa,. lcaplt,J. I Porlod : i'J::. Bid, !Ask'd 

m="' st. 'r'ii~,l;,. ''"' ... J -;: -;;i:; ,. • ,~ -J.. . .. . . . . " ,a 
Broadway & seventh Avenue.. 100 2,100,000 Q.-J. 2 ........... mi' 200 
Cen'lPark,North&Eastmver 100 1,800,000 <l.-J. 1 .......... ln0 rn2 
central Crosstown............. 100 ti00,0001 Q,.- F. 1¾ ........... 135 
Dry Dock, E. B"way& Battery. 100 1,200,000

1 

Q,.-F. 2 .......... 117 1:;o 
42d & Grand St. Ferry.......... 100 748,000 Q,.-F. 3 ........... 250 
42d St., l\lanhat. & St. Nlch. AV. 100 2,soo,0001........ . . . . . . . . . . . 50 55 
Ktghth Avenue................ 100 1,600,000

1 
Q.-J. 2 .... ....... ~5IJ 

Houston, W. St. & Pav. Ferry. 100 1,oou,000 tl-F. 2 ........... ~on 
second Avenue................. 100 1,862,000 J. & J. 5 ........... 115 118 
Sixth Avenue.................. 100 I,500,000 M. & s. 3 ........... 196 200 
Tbird Avenue.................. 100 2,000,000 1\1. & N. 6 ........... 201, 210 
23d St.......................... 100 600.000 Q.-F. 2½1 ........... 250 
Ninth A venue.................. 100 800,000 .. . .. .. . 3 ........... 130 135 

I 
Bonds. :it: Amount. 

1
~tir- % I Pi"Wi!~al I Bid. Ask'd 

_______ _ ____ 

1 

Pald. I 
Bleecker St. & Fulton Ferry... .. .. . . 700,0001 J. & J. I 7 July, 1900 110 113 
B"way & 7th Ave., 1st mort .... ...... 1,500,ooo1 ,l. & D. 5 .June, 1904 105 

2d mort.... ... ... ••• .. .. ...... .. .. . . 500,00u J. & J. I 5 July, 1914 104 
Broadway surrace Guaranteed . . . . . . 1,500,000 .T. & J. o July, 1924 105 

Additional.................... .. .. .. 1,000,000 J. & ,J. I 5 July, 1905 95 
cen'l Park, North & East River . . . . . . 1,200,000 J. & D. 7 Dec., 1902 116 120 
central crosstown............. 250,000 M. & N. 6 Nov., 1922 115 117 
DrY Dock, E. B•way & Battery. 1 

1st mort. ••••• ... ... •• .. .. .. . . .. . . . . 840,000 J. & D. 1 7 June, 1893 100 101 
Scrip ................................ 1,200,000 F. & A. 6 Aug. 1914 101 

42d & Grand St. Ferry.......... . . . . . . 23G,000 A. & o.17 April, 1893 100 103 
-12d St. Manhat. & St. Nlch. Av I 

6 1st mort ............................ 1,200,000 M & s. Sept., 1910 110 112 
2d mort.......... ••• .. .. . ••••• .. .. .. 1,200,0001 J. & J. 6 1915 59 til 

m'..(hth Ave., Scrip ................... 1,000,000,F. & A. I 6 Aug., 1914 105 109 
nouston, W. St. & Pav. Ferry. •••.•• 250,0001 J. & J. I 7 July, 189! 100 1

1
0
0

?, 
:,;~cond Avenue............ .. .. 1,600,01 0 M. & N. 5 Sov., 1909 lu3 
'l'lunl Avenue.................. 5,000,001,1 J. ,1, J. 5 Jan., 1937 112 114 

"'d s,..... ... .. ... .... ......... ,ro,oor. & N.I 7 May, ''"r" I "' 

HOSTON !oiTOCKS.-Correctea by l{. L. DAY & Co., 40 Water Street, Members 
or Roston Stock Exchange. July 18. Stock qnota!lons are prices pPr share 

Company. 

West End Prer ................ . 
West End Com'n ............. . 

B Date I> I 
Par. Capital. Period. tl or Bid. Ask'd 

~ Issue. 

50 l$6,40G.0OO .J. & .T. 4 
50 9,0H!i,000 J. & J. 5 

I 

18~7 
1590-1892 

87½ 
'i4 

88 
74½ 

PROVIDE:'\CE STOt:KS.-Corrected by CHACE & BUTTS, Bankers, Providence, 
July 18. 

Company 

..... 
..... 

Pawtucket st. Ry. C'o .. ... 
Union tt. R co., l'rov ..•..• 
Providence Cable 'l'r,tmw ay .. 

Par. Vapltal. 

-- ---· 
100 $270.000 
100 2.000,000 
100 300,000 

I> 
B Date 

Period. ~ or Bid. Ask'd 
"' $ Issue. 
~ --- ---

New. . .. Oct., 18~7 9:i 100 
Q.-J. 2 1862-1863 :zoo 210 
owned by Union Railroad Co. 

1101. YOii E STOCl{:-..-Corrected by J. G. lllACKINTOSll & Co., Hankers. lloly­
()ke. lllass. ,July l~. 
- - -

Date 
Company. 

~ 
B 

Par. Capital. Period. ~ or Bid. A,k'd 
;'S Issue. 
~ 

Springfield Street R. R. Co ....• 
Holyoke Street R. R ...•........ 
Northampton Street R. R ..... 

100 f31i0,000J.&J. 4 245 :l50 
JC0 21i0,0OO J. & J. 4 ........... 212 2:l.5 
100 50,IJ00 . . . . . . . . . . . . . . . . . . . . . . 25 50 

t:IIARLESTON S'l'OCI{S AND UONDS.-Corrected by A. c. KAUFMAN, 
Cllarleston, S. C., July 18. Stock quotatious are prices per share. 

Compa11y. Par. Capital. Period. ~ D;le Bid. Ask'd I I ~ I I 
;_ Issue. I 

-----s-ro_c_K_s ______ -- ------ 1--i--
Cbarleston City tty. co......... 60 $100,000 J. & J. 3 ........... 

1

... .. 55 
Enterprise Hy. co.............. 25 250,000 . . .. . . .. . . . . . . . .. .. . .. . . . . . 8 

--------
1 

BONDS. 
Date 

or 
hsue 

Amo'nt 
Out­

stand­
Ing. 

Inter­
est 

Paid. 

Principal 
Due. Bid. Ask'd 

----------- ------ --- -- ----
Cllarleston Clry Ry. Co .... ···• 1".... 100,000 ,J. & ,J. 6 1915 
Enterprise Hy. Co.............. . . . . . . 60,ooo J. & .r. 5 1906 

NE\\' ORI,EAN!oi !oi'l'OCI{:oi ANII HOND:oi.-Conected by GI<:ORGE LE 
SASSIEK, 174 Common Street-, New Orleans, La., July 18. 3tock quotations 
~ prices per slla•·e. 

Com1any. 

I> 
B 

Par. Capital. Period. a3 

STOCKS. I 
•uarrollton R. H.. Co ........ . 
Crescent City R. Co ......... . 
canal & Claiborne R. R. Co .. 
New Orlenns City& Lake Co. 
Orleans R. R. Co .......... .. 
Sr, Charles street R. R. Co .. 

Bonds. 

Canal & Claiborne St,s. H. H. 
Crescent City R; R. 1st :Mort. 

do do new 

100 
1110 
40 

100 
50 
50 

Date 
or 

Issue 
--
1879 
18/H 
1H86 

N. 0. City R.H. Co .......... · 1 1-7!! 
N. o. & Carrollton R.H.. co .. 1882 
St. Charles Street H. R. Co... 1881 

800.000 
1,150 0110 

240,000 
1,500,000 

1~5,000 
600,000 

Amount 
Out-

standing. 
-·--

ll>0,000 
100,000 
40.000 

495,200 
300,000 
165,000 

$ 
~ 

Quart. 1½ 
•• I,¼' 

Quart-. I¾ 
h 2 

IntPr- % est 
Paid. 
---
A&O 6 
M&N 6 
l\l&N 6 
J&D fi 
F&A 6 
J&D 6 

'!)ate 
or 

Issue. 

1867 
.8G6 
1888 
18W 
1868 
1866 

Principal 
Due. 

• 1~87 
•9;J-'99 

18Y6 
1903 

'92-'06 
'89-'01 

Bid. Ask'd 

Bid. Ask'd 

---
102¼ ....... 
···· · ..... ······ 12'Z¾ 
113½ ...... 
···-· ...... 

• Rids on Carrollton R. R. are ex-privilege or nPw stock. 

NEW HAVEN :oiTOCI{S AND HOND)ol.-CorrPCted by II . C. WARREN & Co., 
Bankers and Brokers, New llavtn, Conn. July 18. Stock quotations are 
prices per sharfl. 

Company. Par. 

1

Capltal.!Perlod. i 
$ 

Date 
of Bid. Ask'd 

Issue. 

. --------------1---
STOCKS. 

F. Haven & westvtlle H. R. Co. 25 $30n,ooo J. & J. 4 ··········· M 
State Street Horse H. tt. Co .... 25 23,0U0 J. & J. 3 . .......... 2;j 

Newnaven&W. HavenR.H.Co 25 ....... ........ ...... ........ 26 
New uaven & Cent·lle H. H. co. ........ . ....... 
Wll.ltney Ave. Ry. Co ........... 50 2:;,000 . 7 
B11<1geport Horse R. H. co •.... 100 140,000 ........ 
Haruord & Westfield liorse R. 

R.Co ........ ...... ........... 100 200,000 J.&J. 3 ··········· 12.!j 
--------

Amo"nt 
Date Out- Inter- Principal 

BONDS. or stand- est % Due. Bid . . ~sk'd 
Issue Ing. Paid. 
-------- -

State street Horse R R Co ... 1871 20,000 J. & ,T. 7 Jan., 1R9~ !Ot 
Newnaven&\V.HavenR. it.Co 18>9 50.000 J.&J. 5 July, 181,9 100 
Bridgeport Hor:-;e R.R. Co .... . 50,000 ........ 6 ······ ····· ..... 
nartrord & Wethersfield Horse 

H. R. Co., Deb. i<erles A ..... 1888 100,000 ~I. & s. 5 ::-;ept., 19u8 ..... 
llartford & Wetheri;field Horse 

1890 I H. R. Co., Deb. Serles B ... . 100,000 M. & N. 5 l\Iay, 1910 ..... 
llartrord & Wethersfield Uorse 

RR co .. Deb. ::;erles c. (Not 
yet Issued) .................... 100,000 ~I. & N. 5 May, 1910 ..... 
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lHONTltl~AI , i-.TOCI{:-; ANII BONU:-1.-Corrcctcd by (:om10NST1tATnY & Co., 
l\imnbers Moutreal Htocl, gxc·lwngl', 9 St. Sacrament Street, July 18. Stoclc 
quotatlomi are pe r cent. values. 

~ Date 
llld. I As!Cci Company, Par. Capital. Pcrloli. .., or 

r/J .s Issue . 

I ~ 

s·rOCKS. 1-
lllontrcalSt. l{y.(p'(i up Ril.) 60 $900,000 l\l.&N. 4 Vlay, '91 . :!:!3~6 ~!25 

-----------1-------- -- -----1--
Date Amount lntcr. 1 

Principal Bid. Aslc'd BONDS. or Out• est % 
i~suP standing. Per!O(i. :;~· l~i~ l\lont.real St. Hy ........ . . . . 188.'i £60,000 ........ 5 

LOIJJ:SVll,LI~ :S'l'OCl{['o; AND BONUS. - Corrected b.V ALMSTtDT IlttOS. 
Stock and Hond Brol.ers, 510 We~t l\laln Street, Loutsvilie, Ky., J Uiy 18. 

Company. Par. Capital. Period. ~ Dgie Bid. Aslc'd i,: I 
• $ Iss ue. I 

-- --- -- ~ -~--- --- -- I 

Louisville ~£.0ii;~·co., pref ... 100 $1,000.ooo A. & o. 15 I Jan. 1891 I 89 90 
Loulsvliie St. Ry. Uo., com.... ~ ~~o.ooo .:.:.:..:.:.:...:...:.

1

.:...:..:. Jan. 1~ ~ __::_ 

Amount . 
Date Out- 1~:~1· Principal 

BONDS. 

Louisvllie St. Hy. Co., 1st mort 
Louisville City Ry. Co. Cons . 
Central Pa,senger Hy. Co .... 
New Albany St. Hy. 1st lliort. 

or stand- Paid I % Due. Illd. Ask'd 
1

1~8::e 6,~:~~oo J. & ~. 15193~-1~ JOO 
1884 1,000,0011 J. & ,J. 6 1909 lH½ .•.... 
1888 400,1100 1\1. & N. G l!l08 114½ ' ..... . 
18~8 150.00ll ,J. & J. 6 1913 95 100 

CJIICA(~O :STOCI{S ANJ) BOND:S. --Correctect by W!LLl , M B. \V!UCNN, 82 
Waslltngton Street, Cllicag-o, 111 ••• July 18. 

Company. I 
> I 

Par. Capita l. Period. ~ I D ite or Bid. Asl, 'd 
I ~ Issue. 

~ ____ _ _! __ 

STOCKS, I 
Chicago City................. . 100 
Cllicago Passf:'nger ....•.•.... I 100 
Nortll Chicago City........... 1ro 
North Cllicago Street ......... · 1 100 

$7,000,000 Q.-J. 3 ...•....... 400 
1,000.000 A. & 0. 2½ ••••••. •. .. 97 

500,0U0 Q.-J. 7¾ .•......... 500 
5.000,000 J. & J. 4 ••••••..•.. ;!2:1 
1,250,000 Q.-J. 8¼ .••••••.... 6a5 

I 
1::: ::: 

West Division Cit.y... ••• .•. . . . 100 
,vest Chicago Street .......... I 100 I 

221 

1E4 10,000,000 Q.-F. l½ ........... 183 

BONDS. 

----,------------
Amount 

Date Out- I Inter- n1. Principal 
or stand- est 7° Due. Bid. Ask'd 

Is~ue tng. Paid. 

Clllraqo City ................. . 
Chicago Pas,enger ........... . 
North Chicago City, 1st mort. 

4,t-i19.500
1 

J. & J. 4¼ . . . . . . . . . . . 98.¾ U!J¼ 
1$83 400,0U0 F. & A. ti 1903 109 ..... . 

500,000 M. & N. 6 1900 . . . . 112 
,, II U 

North Chicago Street 1st mort 
West Chicago Streer, .. ....... . 
West Chicago Street, •runnel. 

1,850.000 M. & N. 4¼ 1927 96¾ 97/4 
2,350,000 J. & J. 5 1906 100½ ..... . 
4,1()0,000 lll. & N. 5 ........... ll'l¼ 101¼ 
1,500,000 F. & A. 5 . . . . . . . . . . . 97.¾ ..... . 

PITTSBUR"H S1'0CKS A N)) BONDS.-Corrected by ltEA BROS. &Co., 115 
Fourtll Avenue, Pittsburgh, Pa., lllelllbers of New York, Phiiade lpllia and 
Pittsburgh Stock Exchanges, July 18. Stock quotations are prices p er sha1e 

Company. Par. Capital. Period. I~ "ii' Bid. Ask~ 
-:_ Issue. 

. STOCKS. 
Central Traction R. R. Co ... 
Citizens' Traction R. R. Co .. 
Pitts. & Blrmlngllam R.R. Co 
Pittsburgh Traction R. R. <'o. 
Federal St. & Pleasant Valley 
Pittsburgll,Aliegheny & Man 
we~t Enct R.R. Co •........•. 
Second Avenue R.R. Co ..... 
Penn Incline Plane Co .•...... 
Monongahela Incline Plane 

50 
50 
25 
25 
50 
50 
50 
5\J 
50 

------------1----
1,500,000 
3,000.000 
3,000,000 
2,500,000 
1, ·t00,000 
a,ooo,i.oo 

200,000 
3011,00G 
250,000 

J.&J. 3 

J.&J. 
J.&J. 3 

J: & "i." 
J. &J. 3 

Co.............. ............ 50 140,000 F. & A. 
Fort Pitt Incline Plane Co... 5u 60,000 . • . . . . . . . . . . . . . . • • • •. . . . . . . ..... 
lllount Oliverln<'line Plane Co 50 100,000 ..............................•.. 
Pittsburgh Incline co........ 100 150.000 ..•...................•.•........ 
Duquesne Traction co....... 50 , 3 000,000 

1 
• 28¾' . 

----------- Date / ~mount ·~n~~~~· .:...:..:_ ........... _:_ ~ 
BONDS. or ' Out- I est % f'rinclpal Bid. Ask'd 

Issue ~tanding. I Paid. Due. 

Oltlzens' Traction R. R. Co .. 
Pitts. & Birmingham Trac-

tion co .................... . 
Plttsburgll Traction R. R. Co. 
Pleasant Valley Ry ••••••.... 
P.,A.& lll.H. R. Co ....•..•.. 
Duquesne Traction Co ...... . 
Second Ave. Electric R. R. Co 
Central Traction Co ........ . 
Union R.R. Co .... ...... .... . 
WE'st End R.R. Co .......... . 
Fort Pitt Incline Plane Co .. . 
lllount Oliver I nl"line Plane Co 
Penn Incline Plane Co. 1st 

Mort ..•...........•.••...... 
Monongahela Incline Plane 

Co .............. ........... . 
lllonongallela lncl'e Plane Co. 
Pittsburgh Incline Co ....... . 

1887 1,250,0o0 A. & 0 5 1927 

1889 1,500,000 
1887 750,010 
lb91 1,250,000 
18Yl 1,ii00 000 
1890 1,500,000 
1889 1 1,500,000 
1889 375,000 
1881 100,noo 
1'-87 75,0ll0 
1881 30,000 
1871 44,500 

lll. &N. 5 
A.& 0. 5 
J.& J. 5 
J.&J. [> 
J.&J. 5 
J. &J. 5 
J.&J. 5 

A. & 0. 5 
J. &J. 5 

6 u:&·r:.-. ti 

1929 
1937 
1919 
1931 
IU30 
rno9 
1919 
1901 
1907 
1901 
1901 

1883 

1887 
1887 
1889 

125,000 6 I 190::J 

50.000 A. & 0. IS 
5U,000 A. & 0. 5 

250,00U J. &J. 6 

1892 
1897 
1919 

108 

..... 101½ 

100½ 101 
••.• . I 104~4' 
100}6 100¼ 

102½ ..... . 

SAN FltANCJSCO S'I'OCJ{S ANH UONUS.-1.'orrcctccI IJy l'llll.lP IJAltTII 
Broker, 440 Callroruia Street, San 1rrauclsco, Cul., ,July 18. 

> ;a 
Company. Par. Capital. Period. t, Date or mct. Ask'a 

_s Issue. 
..... 

____________ ! __ , __ -------- -----

Clt.y n. H. Co ... . .. • . ••••...... 100 800,000 .............. , . . . . .. . . JOO 
STOCKS. I 

Calirornta St. Cable l'o... . .•.• 1011 1,000,(XJ11 lllontllly 5 . .. . . ... !Hi 
Central H K Co. . . . . . . . . . . . . . . 100 1,000,000 . . . . . . . . . . . . . . . . . . . . . . . 12 
Gearv St.,Park& Ocean RR.Co 100 1,000,000 •........ 1 ........... !Jr, 
North B1mcll & Mission HY. Co l 100 1,000,0011 •........ ....•••.•..... 45 
Ferries & ClltJ n o use H. H. Co. 100 2,s,,0,0110 . . . . . . . . . . . . . . . . . . . . . :13 
Omnibus Cable Co. ...... .... .. 100 2,000 000 Monthly 4 ....•...... 56 
Presidio & Ferries H. H. Co .... , 100 1,000,000 . . . .. . . • . . . . •.. • • • . •. . . :.!'.!½ 

Am 't 

Bonds. D~ic s fa~\j_ 
1¥,t;1~~st % l'rlf ;!~ai Bid. Ask'd 

Issue Ing. --------- -- - - --- - -- . __ , __ 
Ferries & CIIII llome •.....••.. 
Ma rket Street R. R .....•...... 
Omuibus I{. H ........•.•....... 
l'owell Street R.R ......... ... . 
Park & O<'ean R.R ...•.•..•... 
Park & CIIIT House H. R ...... . 
( 'al. St. Cable R. R. .. ......... . 

• • • •• • 650,000 l\l . & S. 6 
. ..... 3,o.io,ouo J. & J. 6 
•...•. :l,000,000 A. & O. 6 
. . . . . . 'iOO.0U0 l\1. & 8. I 6 
. . . . . . 2!\0,000 J. & J. 6 

:::::: .. 3.~0:~~ .~:.~.~: .I. ~. 

1914 HJ! 
,913 120 •...•. 
191s t 14¼ 1rnJ:. 
1912 Ill! 
1914 111.¾ .... , . 

........... 95 

.......... 10:1 

i-.T . LOUIS S1'0CKS ANU HONUS.-Corrected by JAllES CAl!PBELl,, 
Banl(er & Broker, 307 Pine st., St. Loms, l\lo., July 18. Stock quotations are 
prices per share. 

company. 

I 

> 
:a 

Par. Capital Period. .., 
Issutd. $ 

~ 

Date or 
Issue. 

Bid. Ask'd 

----------- --- --- ----- - ------ --
STOCKS. 

Ben ton-Belief on taine .... .....•. 5ll $c,0,000 Q.-J. 3 1864 
1876 
1887 
1885 
1890 
1891 
1890 
1884 
18,9 
1890 
1872 
1870 
1890 
lb91 

30 32 
Cass Ave. & Fair Grounds ..... . 50 300,000 . . . . . . . .. 45 46 
Citizens' . . . . • . . ........•.... . too 1,500,0110 A. & 0. I¼ 

IOU 112,1100 . . . . . . . . . . 
100 2,500,000 Q,-J. . .. 
100 2,000,llO0 Q.-J. 2 

90 95 
Jefferson Avenue .•....•. ...... 102 10.5 
Lindell .•••••................... 
lllissouri ..............••.•...... 

70 72 

Mound City .........•......•.... 
Nortllern Central. ...•...•.•.... 

100 1,000.000 ....... . 
100 2ootoo .. ........ . 

225 250 
190 200 
100 105 

People's. ...........•.....•...... 
St. Louis ...............•........ 

50 1,C00,000 M. & S. 6 
100 1,000,, 00 J. & J, 6 

45 50 
250 275 

!tll Street & Arsenal. •.••••.... 50 150,000 Jan. .50 !5 25 
Union .........•.•.••............ 50 600,000 ....... . 20 25 
Union Depot . . . . . . . .......... . 100 1, 200,000 ...... . . 200 250 
St. Lollis & Suburban ......... . 100 2,500,000 . . . . .. . 48 50 

------------ -- ------
I 

BONDS. 
Date 

or 
Issue 

Amount 
Out• 

stand­
ing. 

Inter. 
est 

Paid. 
% Prini~:al Bid. Ask'd 

Benton-Bellefontaine .......... . 
* Cass Avenue .•....•............ 
Cltlzens' Cable ..•.•...••••..... 

1891 
188fi 
1887 
1890 
1890 
1887 
1882 
1886 
1889 
1884 
1890 
18t'5 
lb90 

$500,000 F. & A. 
200,000 •....... 

1,500,000 ,J. & J. 
1,500,0011 J.&J. 

525,000 A. & O. 
500,000 M. & S. 
125,000 J. & D. 

6 .•• ~~~~· ··. I ~~~ .. ~~~~ 
6 1907 105 ½' 106 

Lindell ....................... . 5 1895-1910 99 100 
Mound City .•..•.......•........ 6 1900-1910 105 106 
Mi~sourl Cable .••••.•••••••.••• 
People's 1st mort ............•.. 

6 1907 102 105 
6 1902 102 105 

" 2d mort ............•.. 75,000 1\1.&N. 
~00.000 J. & J. 
200.0011 J. & J. 

1,500,000 M.& N. 
150,000 M.& N. 

1,c,00,001 , L & o. 

7 1902 104 105 
People's Cable •...•............ 
* Northern central.. .........•.. 
St. Louis Cable ......••.....•••. 

6 18811-1914 97 100 
6 

Union .......................... . 
Union Depot ..•••••...........•. 

5 1900-1910 97½ 98 
6 1895- 1915 102 103 
6 lU00-1 910 105 106 
• Called tor Redemption. 

PHILADELPHIA SECURITIES.-Corrected by ROEERT GLENDINNING & Co., 
143 soulh Fourth st. (Bullitt Building), Philadelphia, July 18. Stock quota 
tt::ns are prices per sllare. 

> 
~; 
~ I 

Company. Par. I Capital. Period. 

~ 1 

Date 
or 

Issue. 
IBid. Ask'd 

------------ --- ------- - ------ ---
STOCKS 50 $500,000 '"'.-J. 4 I 1858 260 Citizens•................... . . . "(; 

Continental................... 50 1,000,000 J.-J. 6 1873 [125 
Frankford & Southwark...... 50 1,250,000 Q.-J. 1 5 1854 210 
Germantown.................. 50 1,500,000 Q.-J. 2¼' 1858 102 
Green&Coates ........•..•. . . 50 500,000Q.-J. J l'l58 120 
Hestonvme... . . . . . . . . . . • . . . . . 50 2,050,000 . . . . . . . . . . . 1859 32 
Lombard & South............. 25 500,000 A.-O. 8 18til 55 
People's Common............. 25 1,500,000 M.-s. 2½ 1873 49 

" Preferred............ 25 I 1&0,1100 M.-s. 2½ ........... 49 
Philadelphia City............. 50 I,000,000 J.-J. 7½ 1859 IEO 
Philadelphia & Gray's Ferry.. 50 I 617,500 J.-J. 3.J.f 1858 65 
Philadelphia Traction (50 pd.) 50 1

1 

5,000,000 M.-N. 3 1883 84 
Ridge Avenue ................. 50 750,000 Q.-J. 5 1872 2"20 
Second & Third.... . . . . .• • . . . • . 50 1 1,060,200 Q.-J. 5 1F53 160 
Thirteenth & Fifteenth........ 50 1,000,00" J.-J. 9 1858 200 
Union.............. ......... ... 50 I,250,000 J.-J. 9½ 18fi4 186 
West Philadelphia.... . .. . • .. . 50 750,000 J.-J. 10 1857 200 

270 
126 
212 
103 
121 
34 
60 
50 

151 
70 
85 

Met.ropoUan (N.Y.) Traction 100 20,000,001, Q.-F. 1 ..... ...... 129¼ 
Baltimore fraction........... 25 5,000,000 . . . . . . . . 1 1889 23¾ 

2:-J0 
162 
203 
18S 
2li2 
!W 
24 

~~~!~~l}fii~Yta1!~~-er:::: ~~ t68g;ggg ::::::::i::: ::::::::::: ~~ 40 
27 ------ --- ----- ----,- ----

Date Amountl Inter. I 
of Out- est % Principal Bid. Ask'd 

Issue standing Paid. Due. 
----------- -- - ------ -----1 

BONDS. 

Baltimore Traction 1st Mort. 1°89 1.500,000 M.-N. 5 1929 110 111 
" '' Imp. . . . . 1892 1.2ii0,0110 M.-S. 6 1901 105 106 

Bait. Tr., No. Bait. Div., Gold 1892 1,750,000 J. & D. 5 1942 106 107 
Germantown, 1st mort.... .. . 67,000 J.-D. 5 1904 103 

" 2ct mort... .• •.. 160,000 A.-O. 5 1899 103 
Hestonvme, 1st mort.... ... . . . 300.000 M.-N. 6 11->95 104 

'" " " 124,500 J.-J. ti 1901 105 
2d mort • ."."."."."." : : : 75,000 l\I.-S. 6 1902 1105 

People's, 1st mort............. 219,000 J.-J. 7 1905 115 

.• c·~ns. ~ori::::·.-:.:::: 1:::::: :;:geg{r:=s. ~ m~ 1&~ 
West Philadelpllia, 1st mort.. . . . . . . 246,0U0 A.-O. 6 1 Hl06 117 1 

..... . 

. .... . 
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o:HAIIA :,.TO CKS AND BONDS.-Corrected by RICHARD C. PATTEUSON, UOCIIF.STEU. HI TFFAI,O, PATER!'\ON AND NE\VARI{ !'.TOCKS 
Banker a!Jd Brol,er. 907 N. Y. ure Building, omalla, Neb, J uly l>l. AND BON Uli<.-Corrected by E. w. CL IRK & Co., 139 So. Fourth St. (Bullitt 

Bulldlng). Philadelphia, July 18. 
:,: 

I Bid IAsk'd 
:s 

Company. Par. Capital. Perlo d. '"-:' Date or 
§ Issue. 
~ ---- -- - --

STOCKS. 
Omaha St. Ry. Co ..........••• 100 5,000,000 J\I. & N ..... Jan. 1, 'E9 GO 
------------ --------------1-- --

BONDS. 
Date 

or 
ls5ue 

Am't 
Ont- Int.er's1 

stand- Paid 
Ing. 

Principal 
Due. Bid. Ask'd 

------------ --- ------ -- -----1--- ---
Omaha St. Ry. I.JO.............. 1889 I 2,2.,0.000 J\L & N 5 :\i'y 1. 1914 95 98 

C I NCINN.\TI :--TOCI{~ AN D BOND:o;.-Corrected by GEO. EUSTIS & Co. 
Bankers and Brokers. 26 West Third Street, Cincinnati, J uly 18. Stock 
quotations are per cent. values. 

Company. I Par. 

I> 
:a 

C.1plt.al. Period. ;, 
~ 
~ 

Date 
or 

Issue. 
Bid. Asl,'d 

----------- --- --- -- --- __ , ____ ----
SfOCKS. 

Cincinnati. . . . . . . ......... . 
Jilt. Adams& Eden Paik ... . 
s. covington & t'inctnnatl .. 
Jilt. Auburn Cable .......... . 
Cln. Jncllned Plane Ry ..... . 

,, ·• 0 Pref. 
-----------

BONDS. 

50 
r,o 
r,o 

JOo 
JOO 
100 

Date 
or 

Issue 

$6,ooo,noo Q.-J. 5 . . . . . • • . . • • 109¼' 109¾ 
1,400,000 (-l,.-J. 5 • • • •• • . . . . . 1 US½ 109 

2'i5,000 J. & D. 6 . . . . . . . •• • • 118 120 
3uo,oo, 1 ·...... . . . . . . . . . . . . . . . . . . . . -rn 
5110,000 . . . . . . . . .. . . . . . • . • . • . . 89 ~o 

~_.ooo =-:..:..:..:.-~-r ·· ·· ····· ~1~-
Amo11nt 

sfa~d- I~~~r- % Pr~ti~~al Bid. Ask'd 
Ing. Pal cl. 

-------- - ---- --- --
Clnclunau Street .......... . 

" extended} 
Jilt. A~ams & Ed,~n r~_rk .... 

10-~o•s 
<"able . 

Cln. Iucllned Plane Hy ..... 
u u U, •• 

i\lt. Auburn Cable .....••... 
u •• 5-t0'R :!cl. 

8. cov11,gtGn & Cluclnnatl .. 

50,010 J.&,T. 
50,II0IJ J. & ,J. 
50,000 I ,J. &; J. 
50,000 J.&J. 
50,000 J. & J. 

100,000 ,T. & ,I . 
50,000 J. & J. 
50,000 A. & 0. 
50,000 A. & 0. 

lll0,000 A. & 0. 
200,000 J. & D 
2°0,0ll0 III. & S. 
12.5,0110 J. & ,J. 
3110,000 J. & ,T. 
200,000 ,J. & D. 
100,000 A. & 0. 
250,000 III. & S. 

7 .July, 1892 100¾ 102¾ 
7 ,July, 1893 103 ..... 
7 ,July, 1891 107 . ...• . 
7 .July, 1895 108½ 109 
7 J uly, 18ll6 11'!½1 11 1½ 
4 J uly, 1896 101 
5 .July, '9n 101 103 
6 ,July, 1895 ..... . 
6 -July. 1900 104½ 106 
6 .July, 1905 .......... .. 
6 ,le. '94-1924 lOii¾ .... . 
5 J\Iar. 190G 1U4½ 105% 
7 J uly, 18!19 116 ..... . 
II ,Jan. 1914 107 100 
5 .June, 1907 . . . . • • 1110 
7 Ap.'!J:l-1908 ...... 1 111 ¼' 
6 J\Iar. 1912! 11 ~ ..... . 

IIAI.TLHOR E STO C H..S A Nn HONUS.-C(lrrected by IIAMBUTON & Co., 
Bankers, 9 South Street, Ualttmore, Jlld., ,June 18. Stock quotations a re 
prices per sl.J. •il"e, 

company. Par. 

ta,'. 

c3 
capital. Period. -

~ ..... 

Date 
or 

Issue. 
I Bid. Ask'd 

-- ------ - ----· ----
STOCKS. 

B:1Ito. City Pass. Hy. Co . ••••• 
Union Pass. Ry. Co .......... . 
Bal to. Traction Co. (Cable) .. 

25 
511 
2:'i 

1.000,noo Quart. 3 
750.u00 ...... . 

5,000,000 Quart. 1 

....... 75 80 
. ..... 

23½ 24 

Date Amount Inter- I I I 
BONDS. or out- est % Principal Bid . Ask,d 

Issue standing. Paid. , Due. 

f'~~tral P~ss. l;_Y co;.{~." ~o;·t'. ._ :~~~ 
Union Ry. Co. 1s1. mort ....... ' ....•. 

" •• gen. mort. ..... I ..... . 
Ralt.o. Traction Co. (Cable) .. 1 18-9 
Bait. Trac. Co., No. Bait Dlvl 1892 

•• ,. .. •••••••••••••• 
1 

1s91 
City Pas~. R. R. Co ........... , 1891 

250.~00 .J. &J. 6- 1912 1~ uo-
500,0C0 5 102½ 103 

60,UU0 l\1. & N. 6 ....... . ... 1115 110 
1. 500.000 . .. . 5 ........... 103 . . . . .. 
1,500,000 J\I. & N. 5

1 

1929 110 110½ 
1,7:i0,ll00 1J. & D . . . 1912 106 106){ 
1,~iill,000 l i\1. & S I 6 1901 10:, 
2,000.000 I 5 !Yll ,110¾ 111 

\VASIIINGTON STOCl{8 ANI> HON D:o;,- corrected by CRANE, PARll.lS & 
Co, Bankers, 13-1! F Street, N. W., Washington, D. C., ,July 18. Stock quota­
tions are prices per share. 

Company. 

STOCKS. 
Wa,ih'ton & Georgetown RR. 
J\Ietropolltan R. R. ........... 
Columbia R R ............... 
Capitol & North O St. R. R ... 
Ecklngton & Soldiers' Home. 
Georgetown & Tcnallytown .. 
Rock Creek R.R ............. 
Glen Echo R. R. .............. 

FONDS. 

Wasntngt.on & Georgetown .. 
do. do. convert. 

Ecklngton & Sold!Prs' Home. 
Capitol & North O St. lt R. .. 
Metropolitan R. It. convert ... 
Anacosta I{ R ................ 

i 
'C 

Par. capital. Period. ti 
~ ..... 

I 1- , 
50 500,000 I Q. F. I "· 50 750,000 

I 
Q. J. 

50 400.000 Q. JII. ... 
50 [00,000 Q. ,J. ... 
50 J52,000 I .... ... 
50 ~00,000 .... ... 

100 401,rno .... ... 
5J 100,000 .. .. ... 

Date Amount Int er-
or Out- es t % 

Issue stancll ng. Pa Id . 
-- - - -- - -
1883 500,000 ,J. & J. 6 

'83--'91 3. 00C',000 ,J. & ,I. 6 
]:,0,000 J. & D. 6 

1891 2~0, 000 ,J. & J . 5 
1891 200,000 J .& J. 6 

200.000 A. & 0 . 6 

Date 
or 

Issue. 

1863 
1864 
1870 
1875 

··········· 
··········· 
········ ··· ······· ···· 

Principal 
Due. 

1893-1923 
1899-1929 
189G-1 911 

1921 
1901 

1901-19.'31 

Bid. Ask'd 

--· 
31 0 3:,0 
90 100 

. .... (,ii 
3.l 37 
32 . ... .. 
50 . ..... 

100 . .... 
..... ~ ..... 

Bid. Ask'd 

--
100 

'i32¼ IQO 
99 

103½ 112 
109 114 
....... ... . 

I 
Capital. I Period. ~ Date I 

Company. Par. or I Bid Ask'd 

I £ Issue. I 

I - - , --
STOCKS. I 

Rochester (N.Y.) Ry .... .... 100 5,000.00~ ........... lf!90 37 39 
Bu!Ialo ( N.Y.) Ry ...•....... 100 fi.000,0110 .. ......... 1891 39 40 
Paterson (N. J.) RY ••••••.• 100 1.250,000 .. ......... 1891 1~ 25 
Newark (N. J.) Pass. Ry ..• 100 

::~·:: 1 ·:~~~·;_· ~ 
1890 29 30 

--
Date I Principal BONDS. or Out est % Bid Ask'd Due. Issue standing. Paid. 

- --
Hochest.Pr (N.Y) Ry .... .... 1890 3,000,000 A&O 5 1930 91 94 
Bu!Ialo (N.Y.) Ry . . ... . . .... 1891 5,000 000 F&A 5 19dl 93 97 
Paterson (N. J .) Ry . •.•..... 1891 850,000 J&D 6 1!!31 90 100 
Newark (N. J. J Pass. Ry ... 1~~0 6,000 000 J&J 5 1U3U 89½ 91 

-
Cl,EVEl,AND :-.TOCl{~.--Corrncted by W". J. IIAYKS & SONS, Bankers, Cleve-

land, o., July 18. Stock quotau--.ns are prices per share. 

Company. 

c,: 
:a 

Par. Capital. Prrtod. rn 
Date I 

of Bid. Ask'd 
$ Issue. 
..... 

------------1--- - - - -- ---1------+-- ---
STOCKS. 

Broadway & Newburgh R.R .. 
B•·ooklyn St. R. R. ..•......... 
Cleveland City Cable, common 

" " prer 'd .. 
East Clevel ,1nd R. I{ • • ••• •• •••• 

Woodlawn Ave . & West Side. 

100 
100 
100} 
100 
50 

100 

1,000,000 . . . . . . . . . . . . . . . . . . . . . . . 106 
310,000 . . . . . . . . ~ ..........• 17(, 

4 000 000 · · · · · · · · · · . . · · · · · · . · · · · 2",!½ ' • ....................... 95 
2,1100,00~

1 

Quart. 1¾ ••••••..... 86½ 
1,100.000

1 
Quart. 1½ •••.•...... 

1
145 I 

Financial. 

110 
175 
25 

105 
87¼ 

150 

THE Baltimore (Md.) Traction Co. showed as earnings in June, 
1892, $65,100 ; in June, 1891, $57,717. 

$ $ $ 
TH E directors of the Albany (N. Y.) Railway Co. have decided to 

increase the ca r,ital of that company by $500,000 to $r ,250,000. 
$ $ $ 

THE Philad elphia (Pa.) Traction Co. showed total earnings in 
June , 1892, $ 364, 877; in June, 1891, $332,096: increase, $32,781. 

$ $ $ 
TH E Ne wark (N. J.) Passenger Railway Co. report receipts for 

th e m o nth of June , 104,,qo, compared with $92,495 for the same month 
in 1891. 

$ $ 
THE Western Cable Railway Co. of St. Louis have filed a state­

ment with the Secretary of State, increasing their capital stock from 
$ 20 ,000 t o $ 200 ,000 . 

$ 
TH E Janesville (Wis.) Street Railway Co. have filed article!; with 

th e Secre tary of State of ame:ndment to their franchise, increasing their 
capita l from $ 30 ,000 to $50 ,000. 

$ $ t 
THE Union Railway Co. of Providence, R. I., have issued $3,000, 

ooo in twe nty year, 4 per cent., first mortgage gold bonds, The Indus 
trial Trust Co., of Providence, is trustee. 

$ $ 
THE West Philadelphia Passenger Railway Co. and the Union Pas• 

seng er Railway Co. have declared the usual semi-annual dividend of $5 
and $4.7 5 a share respectively, payable June 21. 

$ $ $ 
THE N orthern Central and the Case Avenue & Fair Grounds (St. 

Louis) Railway Co.'s bonds, called for July q and 26, will be cashed or 
e xchanged at the office of James Campbell, St. Louis. 

$ $ $ 
IT is s tated that the Metropolitan Elevated Railroad Co .. of 

Chicago, which proposed to build an elevated road on the West Side, 
ha ve d isposed of $9,000,000 of their 5 per cent. bonds. 

$ $ $ 
THE control of the stock of the State Street Horse Railway Co., o 

Ne w Haven, Conn .• have been secured by a Boston company. The 
price paid per share for the controlling interest was $75. 

$ $ $ 

THE gross earnings of the West End Street Railway Co .• of Bos­
ton, for June, were stated to be about $600,000, or about $50,000 more 
than for the corresponding period last year, and $18,000 more than 
for August, 1891, the company's best month. 

$ $ $ 
WHILE July is n ot considered as good a month for street railway 

travel as is June, the officials of the West End Street Railway Co., 
of Boston, it is said, anticipate that the gross receipts, during July, 
will aggregate about $580,000, against $554,431 last year. 

$ $ $ 
THE stockholders of the Spri~gfield (Mass.) ~treet Railway Co. 

have voted that the directors be given power to increase the capital 
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stock of the company from $700,000 to $ r,ooo ,ooo, a nd have pet it ioned 
the railroad commissioners for permission to carry out this plan . 

$ $ $ 

AT a special meeting of the stockholders of the Brooklyn (N. Y.) 
City Railroad Co. July 26, a resolution was passed to increase the 
capital stock from $6,000,000 to $12,000,000. The object of the increase 
is to provide for the further equipment of the line with the overhead 
electric system. 

$ $ 

AT a meeting of directors of the Toledo Electric Co. o f T oledo, 
0., held June 30, 1892, it was unanimously resolved that a specie! 
meeting of the stockholders be held at the office of the co mpa ny o n 
August 9, 1892, to consider the advisability of increasing the ca pita l 
stock to $500,000. 

$ $ $ 
THE counsel for the receiver of the United Electric Traction Co. 

of Jersey City is reported as saying that the affa irs o f the insolvent 
company are being rapidly straightened out and are assuming a very 
satisfactory shape, and that there is every prospect tha t the wo rks a t 
Marion will be reopened this fall. 

$ $ $ 
IT is announced that the control of the Love Electric Traction 

Co. has passed into the hands of an Eastern syndicate, The Love 
Electric Traction Co. was organized with a capital stock of $ rn,ooo,ooo. 
Of this amount $4,000,000 is retained in the treasury , and it is the out­
standing $6,000,000 that has passed into the control of Eastern parties. 
Among the Chicagoans now interested in the Love Electric Co. are P. 
C. Hanford, J. G. Shortall and J. G. Wheeler. 

"'WE PURCHASE 

Total Issues of Street Railway Bonds. 
CORRESPONDENCE INVITED. 

N. W. HARRIS & CO., 
BHNKSRS, 

163 Dearborn Street Chicago, 
15 Wall St., New York. 70 State St., Boston. 

PFEIFFER & PRONICK, 
SCH B:Rl\1ERHORN BUILDING, 

6 ""':::Jv"all St:reet. NE'Vsr YOR:K:-

STREET RAILWAY SECURITIES 
BOUGHT AND SOLD ON C!OMMJSSION. CORRESPONDENCE SOI,ICITED, 

RICHARD D. FISHER. Wl\I. CHECKLEY SHAW 

f:ISHER tc SHAW, 
4 South Calvert Street, 

E-6.LTI~ORE, ~D. 

ToTAL IssuEs OF STREET RAILWAY BoNDs PURCHASED. 

Correspon1lenee Invited, 

WANTED TO PURCHASE, 

F ott SA LE- STH gt,'!' CAHS. - On account or increase or business calling ror 
• larger cars, we have for sale o twelve-root double-end, liox cars, with 
rare box tn rac11 end. Gauge 4 rcct 8¼ Inches. Apply to UNION 8TRKKT H.1.11,w A Y 

Co., New Bedford, Mass. 

POSITIONS WANTED. 

-,: JCTANTED.- Posltton as Manager or Superintendent or a Street Hallway. 
VY can give the best or reference!'. Twenty years' ex perience. Twctve 

yrars as superintendent 111 last 11oslt1on. Address, "W. G. n.," care of 
STREET RAILWAY JOUR~AL, New York. 2t 

"IIT ANTED.- Posltlon as Engtnee, and Constructor ror Power Plant with 
VY prominent Electrtcal Con tractor or Street RaUway company desiring 

gre.1t economy. Over t wenty-two years' r,racttcat experience. lllghcst refer-
ence~. Acldress . .. A. J.," care STIUKT RAIi.WAY .JO UKNAI,, New Yorlc. lt 

"IIT ANTED.-By a Practt al Ma n, position with Street H·1 1lway Company 
VY as superintendent or Manager. Have bad experience with Electric, 

Steam Motor and Horse Lines. Satisfactory re rerences as to ablllt y and char­
acter tn the construction, opemtton or Srreet Rall ways ar.d Surburban Lines. 
Address, '' STREET RAILWAY," 6, 608 Eva ns Ave., Chicago, 111. 

"'WANTED-RAILS. 
I \\' ANT TO PURCHASE I 7 5 TONS 

SELECTED SECOND-HAND 

20 or 25-lb. Steel T Rails Good for Re-laying. 
inr would purchase Entire Equipm~nt or Road desiring to sell. Address with 

full particulars and price, 

"Q," Care STREET RAILWAY J OURNAL, New York. 

FOE S..6..LE. 

An Electric Railway Plant in the Metropolis of 
one of the Northwestern States. 

A RARE BARGAIN. 

Inquire of "Attorney," cnre of Street Raihvny Jonrnnl. 

FOB S..6..LE. 

CARS The Houston, West St. & Pavonia Ferry R.R. Co., 
CoR. 7TH AVE. & 50TH ST., N EW YoRK, 

Hnve for Sale 14 and IG-foot Second-Hand Box Cars, in Gootl Rno• 
ning Order,-Gange, 4 feet, 8½ inchel!I. APPLY AT THE OFFICE, 

761 SEVENTH AVE., N, Y. CI'l'Y. 

FOB S..6..LE. 

RE LAYING RAILS For Sale Cheap for Immediate 
- Delivery, in Good Condition, 

200 Tons .... Jolmson Gir,ler. I 50 Tons ... . -1-0-lb. Steel Tee. 
50 Tons .... 3.5-lb, Steel Tee. 100 Tons .... 35-lb. Iron Tee. 

Rails Cut to L engths f or B uildings , 

~ 000 TONS IRON TEE-Weights rrom 28 to 56 lb. with Fastenings, Deliv­u, ery any point or the 1\1. K. & T. Line, Sept., Oct., 
Nov. Delivery. Now tn use on Narrow Gauge Roads In Texas. 

~ Iamlnthe Market to L. K. HIRSCH, 
BUY OLD RAILWAY MATERIAL. 549 ROOKERY BUILDING, CHICAGO. 

~C>Ef.. Ei.A.I.....E]. 

A Horse Rail Road in ,rood City. Electric Cars, 
State full particulars as to Mileage, Equipment, Earnings, and 

Operating Expenses, to "INVESTOR," care of STREET R AILWAY 

JOURNAL, New York City. 

SPECIAL NOTICES. 
FOR SALE. 

FOR SA LE.-30 twelve-foot cars, one-end type, wtth one rare box ; In ratr 
order. Gauge 4 ft. 8½ In. For an particulars apply to l\1ETROPOLITAN 

RAILROAD Co., Washington, D. c. 

BOTH OPEN AND CLOSED. 

QUICK DELIVERY AND AT LOWEST PRICES AND ON LONG 

TlllIE. THEY ARE REAL BARGAINS. 

For I'artienlarl!I write to 

NEW YORK EQUIPMENT CO., 
1.5 Wall Street~ NE""V\T YORK. 
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THE earnings of the West Side Street Railway Co. of Chicago, 
Ill., for June are given as follows: In 1892, $412,693; in 1891, $369,116; 
increase;$43,577. It will be noticed that the gains average nearly 
$1,500 per day. During twenty-nine days of June the North Side of 
the same city showed, in 1892, $217,948; in 1891, 190,637; increase, 
$27,31 I, 

$ $ 

AT a meeting of the majority of the stockholders of the Union 
Street Railway Co; oi New Bedford, Mass., it was decided to sell their 
interest to James Irvine and others of New York, who will be the ma­
jority of the stockholders. The new board of officers is as follows, 
the old board having resigned : President, James Irvine ; treasurer, 
Edward S. Brown ; secretary, Wm. H. Allen ; acting manager, Mor­
itmer McCarthy. The directors are: James Irvine, Ex-governor 
Waller, J. A. Beauvais, Chas. H. Cifford, Abbott P. Smith, Chas. E. 
Cook, James E. Dwight. 

$ $ 
THE San Francisco Examiner, in a recent issue, outlines a plan of 

consolidation which, it is stated, will soon be adopted by the electric 
and cable roads of Los Angeles. The property of the electric company 
and first mortgage bonds of the cable company, am0unting in the ag­
gregate to more than $3,000,000, are to be transferred to John McKee 
of Pallant & Co., bankers, and B. F. Dorn, of the law firm of Dorn & 
Dorn, and new bonds and stock will be issued. The oresident of the 
new company, it is said, will be Gen. M. H. Sherman of Los Angeles, 
and the secretary, Frank B. McDonald of S..tn Francisco. 

$ $ $ 
THE Baltimore stock exchange has received application from the 

Traction company to list the S per cent. bonds of the North Baltimore 
division and the extension and improvement 6 per cent. bonds. The 
statement filed with the application contains some interesting figures, 
showing the prosperity of the company. Their total receipts for the 
year ending April 30, were $665,920. After deducting operating and 
general expenses, a surplus remained of $135,452, or over 20 per cent. of 
receipts. The net earnings of last June were nearly 40 per cent. of 
receipts. The Traction company's daily receipts are said to be some 
$3,000. 

$ $ 

WEST Chicago Street Railway stock sold on July 19 up to 186½ 
and North Chicago Street Railway stock advanced to 2261 breaking all 
previous records. The advance is said to have been due to large pur­
chases by Eastern capitalists. Commenting on this rise, a Chicago pa­
per says: ·• One of the most frequent arguments that are heard ad­
vanced by the bulls on these street rail way properties is that this in­
crease will go almost wholly into net earnings. They say that it costs 
about so much to operate the road anyway, and if the receipts can be 
increased $1 ,ooo a day the net earnings will I.Je increased almost an 

equal amou nt. The statistics of street railway operations in Chicago 
by no means bear out that view. The South Side line ought to furnish 
a fair illustration of the cheapening of the cost of carrying passengers, 
for the lines have been pnctically completed for some time, and the 
traffic rapidly increasing. The South Side company carried, in 1890, 
68,734,000 passengers. The expenses of operation were $2,297,651. 
This makes the average cost of carrying a passenger 3.34 cents. In 
1891 the traffic increased to 77,463,000 and the expenses to $2,534,315. 
This made the average cost per passenger 3.27 cents. While the traffic 
increased nearly 9,000,000 passengers the cost per passenger decreased 
only 7-10 of a mill. 1 n the case of the North Side company the average 
cost per passenger in 1890 was 2. 79 cents, and in 1891 2. 75 cents. The 
traffic in 1891 increased nearly 5,000,000 passengers, but the cost of 
carrying each passenger decreased only 4-10 of a mill. It cost the 
West Side company in 1890 2.93 cents and in 1891 2.88 cents. The 
traffic had increased over 10 ,000,000 passengers, but the cost per pass­
enger decreased only half a mill. These statistics hardly coincide 
with the view that the present increase in traffic is to result in nearly 
a like increase in net earnings." 

Great Uailroad Traveling. 

"I happened to take the 10:30 A. M. train the other day, from 
Chicago, on the Lake Shore and N. Y. Central, and thought the entire 
trip would be a bore," said Geo. W. Lederer to a DRAMATIC TIMES 
reporter. " But imagine my surprise, when I found upon entering the 
train. a Jae-simile of their famous Chicago limited, and positively the 
same comfort, convenience and equipment which I have so often en­
joyed on the latter. I arrived in New York City at 2:10 the next day, 
the train being on time to the minute, and had sufficient time left that 
day to transact a great deal of very important business. I shall return 
again to Chicago on the very sametrain,asit leaves here at 1.55 P. lll., 
and gives me a good half day to settle up my unfinished business."-
1\Tew York Dramatic Times. 

The 10:30 A. M. train to which Mr. Lederer refers, is the popular 
"Chicago and Boston Special," the latest addition to the train service 
of the Lake Shore & Michigan Southern R'y. The equipment, which 
is of Wagner build, consists of two Vestibule Sleeping Cars, one Vesti­
bule Buffet Smoking and Library Car, runnini; through to Boston, 
arriving at 3:40 P. M. next day; o,1e Vestibule Sleeper through to New 
York, arriving at 2:10 P. M.; a vestibule Dining Car, Chicago to Cleve­
land, and Utica to Boston, and day Coach, Chicago to Buffalo, and 
Buffalo to Boston. 

The train leaves da ily from Van Buren Street Station at the hour 
named above, and is the greatest favorite with business men and 
tourists, as by it not o nly are the cities on the B. & A. R. R. reached 
early in the afternoon, but the Atlantic Coast resorts are reached before 
dark. 

RAILWAY FEEDER-WIRES 
Experience has demonstrated 

INSULATION 
the necessity for 

on Feeder vVires. BEST 

THE BEST IS NOT TOO COOD. 

SEND FOR ESTllUATES TO 

SIMPLEX ELECTRI C A L 
.A. tl an tic .A. ve . ., Boston.., ~ass. 

the 

co. 
GEORGE CUTTER, Western Selling Agent, THE ROOl{ERY, CHICAGO. 




