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Immediate Municipal Ownership Defeated in Chicago 
To all appearances the traction question in Chicago has 

been settled for a long time to come. The beautiful the­
ories of the advocates of municipal ownership did not appeal 
to the vot~rs at la st Tuesday's election as stro ngly as did the 
prospects of relief from the present miserably bad trarn;­
portation facilities. As a result the voters have declared 

themselves in favo r of progress, rather than of making 
themselves the subject of experiments by municipal owner­
ship fa ddi sts. T he tra ction ordinances were passed with a 
very co mfo rtable majority, and now, according to the agree­
ments embodied in t hem, the surface railway properties will 
, e at once rehabilitated. 

"?' \ It is to be hoped that no other American mun icipality will 

,.u_· \\1 r be co mpelled to go through the experiences of Chicago. 
F9.r ten yea rs comparatively few improvements have been 

'"< m~de in the surface traction facilities. The cars on a con­
siderable num ber of the lines were ready for the scrap heap 
years ago. T he tracks in most portions of the city are in as 
bad co ndition as the cars, and it will be necessary to rebuild 
them entirely before satisfactory service can be given. 

T he effects of extending good service over all parts of th e 
city can hardly be anticipated. In the past the majority of 
the people to whom time and the certainty of reaching busi­
ness at certain hours were important have been co mpelled to 
take up their residence either along the elevated lines or 
adj acent to t he steam roads operating suburban service. 
T he result has been that these sections of the city have 
been buil t up and rents and land values have co nsequently 
risen abnormally. T he extension of adequate service to 
other sections will no doubt te nd to cause an equalization of 
values throughout the city. 

The cost to the city of the trac tion conditions during the 
pas t ten years can hardly be estimated. T he continual liti­
gation has been the sou rce of thousands of dollars of ex­
pense, but the retardatio n of the growth and development 
of the ci ty has of course amounted to a sum much greater. 
The experience has been dearly bought; but if other cities 
will profit by th e lessons taught, the loss of Chicago may be 
the gain of other co mmu nities. 

A Startling Admission 
In a recently published letter, P resident Tu ttle, of the 

Boston & Maine rai lway system, puts himself squarely 
upon record as incl ined to throw up the sponge on suburban 

traffi c and as ready to pass it over to the tro lley lines. He 
intimates that the suburban traffi c as conducted by ordinary 
rail roads does not pay, and that the community is better 
served by t rolley cars. H e also emphasizes -his belief that 

in the larger wo rk of rai lroading electrici ty is a fa r more 
expensive motive power than steam. The posi tion thus 
taken is cur iously self-contradictory, since the trolley lines 
are undeniably making a profit in carrying passengers, and 
every suburban line that has changed to electric traction 
has bettered both its service and its business. If we un­
derstand President T uttle aright, he holds that while short­
distance passenger traffic can be handled better by electric 
power than by steam, freight business is an insuperable 
obstacle. This may be so, but is the gentl~rnan willing to 
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put his belief into practice, and would his stockholders back 
him up in so doing? It has been for years a common prac­
tice for railway presidents to meet complaints of bad subur­
ban service by saying that passenger traffic is generally 
conducted at a loss and is really done as a favor, but do 
they really believe it ? T he trolley lines about Boston 
would doubtless be glad to have the railroads throw up the 
sponge and quit. They would eagerly grasp the oppor­
tunity, but would the ra il roads really stand by and see 
them make the most of it? E lectric railway men generally 
believe that they cou ld profitably handle freight if th 1:: 
steam roads would give them a fair share of it. If the lat­
te r really believe that electric freight haulage would be at 
prohibitive cost, why do they so strenuously object to tro l­
ley freight franchi ses and block even passenger lines when 
they can? It would be amusing if the trolley lines really 
took President Tuttle at his word and started in to parallel 
his suburban system fo r an electric express service. 

Safety in Electrical Operation 
So much has been said in the daily and technical press 

in connection with the recent accident on the New York 
Centra l Railroad about the rela tive safety of steam and 
electrical operation, that it seems worth while to take :1 

general, though brief, rev iew of thi s important subj ect. An 
examination of the statisti cs of the serious accidents upon 
the trunk line railroads of this country will show that a 
large proportion of them are colli sions, either head-end or 
rear-end, which no ordinary precautions seem able to avert. 
Just why engine drivers disregard danger signals at times 
is a very singular psychological problem, but nevertheless 
they do. It sometimes seems as though the mind, stra ined 
by long attention, passed into a sort of hypnotic state, in 
which it became blunted to ordinary impressions or mis­
interpreted them when received. I t may be uncertain 
whether it was a green or a red light that flashed by, much 
as one may be in a brown study and fo rget whether he has 
or has not locked his desk. But th e engineer cannot go 
back and look, and the real fac t often breaks through into 
full consciousness too late to avert a catastrophe. 

One of the co mmon disadvantages ascribed to electrical 
operation is the lack of independence in the operation of the 
units, the possibility of a single failure in the system affect­
ing many trains. A lthough this exists, it brings with it the 
exceedingly valuable power of inst ituting an absolute block 
system in which a train may be prevented from invading· 
an occupied block by ac tual lack of motive power. So long 
as tra ins are run by self-conta ined and independent loco­
motives, j ust so long is it possible for them to be run be­
yond danger signals at a high rate of speed. T he ingenuity 
of inventors has been exercised fo r years on absolute 
safety devices for use under these co nditions, but while 
many of them have been a,pproximately successful none is 
absolutely so. 

\i\Tith electrical operation every locomotive is dependent 
on the conducting system for power, and unless this is in 
a normal condition the locomotive is out of business. If it 
is necessary to stop a train which has run into danger the 
feeder switches can be made to do it at once, and , as pointed 
out by Mr. Murray in this paper last week, such a plan will 

be employed on the New Haven road. Undoubtedly this plan 
could be extended, if necessary, to keep dead sections 
of the working conductor ahead of and behind every train, 
or cautionary running can be imposed by dropping the 
working voltage by an amount that would very definitely 
indicate to the engineer that danger was ahead. If, for 
instance, the pressure suddenly dropped by a half, even the 
most blunted nerves would realize that something had hap­
pened. It is certainly no small thing to gain the possibility 
of an absolute and automatic block system in addition to 
the other and more fully understood advantages of elec­
trical traction. 

Something of this gain ought properly to belong to the 
large interurban systems now in existence, for they are far 
from being immune from serious collisions. It is on the big, 
through lines that are coming, however, that the greatest 
improvements are to be expected. They are upon a scale 
and wi th a density of traffic that make a positive block 
system a necessity. A utomatic braking is another easy 
precaution along the same line of action. The rudiments 
of such a complete safety system have been well worked 
out and some of the essential features are already in very 
success ful use. Certain it 1s that electric operation of 
ra ilroads gives a possibility of safety precautions far be­
yond anything yet realized. 

Behavior of Motors on Down Grades 
The behavior of the railway motor when running at high 

speeds on down grades is frequently misunderstood, espe­
cially among trainmen and others not especially well versed 
in electri cal subjects, however well they may be acquainted 
with the actual operation of the apparatus. The assertion 
is freq uently made by such persons that under such condi­
tions a car will run faster with the power off than with it 
on. T his evidently is not possible. The direct-current 
rai lway motor is of the series type, in which the relation 
between speed and current approaches an inverse ratio, that 
is, as the speed increases, the current decreases. But let 
the speed increase to whatever possible value, the current, 
although it approaches a zero value, never reaches it. This 
remains true whether the motor itself is furnishing all the 
dr iving power, or part is being obta ined from some outside 
source-in the case under consideration from the action of 
gravity on the car running down grade. Whatever cur­
rent is passing through the motor is producing torque and 
aiding in the propulsion of the car. If the speed is very 
high, the current and torque may be very small, perhaps 
not enough to overcome the mechanical friction of the 
motor ; but to the extent that it does exi st, it is a help· in 
propelling the car, and must therefore add to the speed. 
The idea that after a certain speed is reached there is a 

generator action of the motors is an erroneous one, as this 
is not possible with a series motor unless the armature 
connections be reversed with relation to the field. 

This "generator action" is often wrongly given as an ex­
planation of the cause of cars sometimes "bucking" or open­
ing their automatic circuit-breakers when running at hi~h 
speed down grade with the power on. It should be obvious 
that such an ex planation is not correct, from the fact that 
the same condi tions regarding speed, line voltage, etc. , do not 
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always produce this effect. If a careful examination of the 

motors be made immediately after such an occurrence, evi­
dence will nearly always be found of "flashing over" or 

arcing from brush-holder to brush-holder or from positive 

brush-holder to ground in the motor frame. It may be in­
teresting to consider why this should occur most frequently 

when the car is running at high speed down grade. As the 

speed of the motor increases, the counter electromotive 
force increases, and at the same time, as the current de­

creases, the voltage drop across the fields decreases. Con­

sequently, as the speed increases, th e difference of potential 

between the brushes and between commutato r bars in­

creases. With the weak fi eld existing at high speeds, due 
to the small current, commutation is worse than with a 

stronger field, and under such condit ions, combined with 

the high peripher .11 speed of the commutator, the h igh 
voltage between brush-holders and that between commutator 

bars, flashing over is very likely to occur. With the speed 

further increased by th e down grade, all of the conditions 
tending to cause such an effect a re st ill fu rther increased, 

so that some apparently trivial additional distu rbance, such 

as the chattering of a brush away from the commutator, a 

little carbon dust across insulation, or a sudden variation !ll 
the line voltage caused by -another car on the same feeder 
throwing off power , may constitute the last necessary factor, 

under the conditions, to cause the flas hing over. 

This flashing over of motors on long down grades occurs 

to a much greater ex tent on some roads than on others. In 

some cases it is so common that motormen are instructed 
always to descend such grades with the power off, while on 
other roads no attention is paid to the matter, as such 

trouble is rarely, if ever, experienced. The trouble is most 

likely to occur in cases where the grades are steep enough 

and long enough to produce speeds considerably in excess 
of that for which the motors a re designed. 

The Copper Situation 
In spite of the recent recession in the price of copper 

stocks, the present situation so far as that metal is con­

cerned is a very sinister one. Without any exceptional de­

mand for copper in the way of new u ses, the price of the 

metal has risen more than 50 per cent above anything that 
could be called a normal base price and has consistently 

stayed there. N othing approaching it has ever been known, 

although the demand for copper has at t imes been rather 

suddenly increased. The causes operating to produce the 
result are difficult to analyze. T here is, of course, immense 

activity in many lines requiring the use of copper, bu t one 

cannot put his finger on any causes that have not been 

operative before without any such startling results. Some 

have claimed that g reat stores of copper are being held for 

further rise, and that the increase in price has been largely 

artificial. It is quite possible that there may be a large 
amount so held, but the situation does no t so far bear the ear­

marks of a successful corner. It looks very much as if the 

growth of the world's normal demand for copper has 

reached a point, hastened by several years of great com­

mercial activity, at which th e balance between supply and 

demand is pretty narrow. In other words, the condition is 

one which makes the price run up at very small cause-nat-

ural or a rtifi cial. Among the precious metals, platinum 

has been exposed to similar conditions, with similar results. 

Unless, therefore, copper is more freely mined than now, 

or the demand for it is checked by the use of substitutes, the 

price may remain very sensitive to minor causes of fluctua­

tion. Copper is very widely distributed, and many new 

mines are being opened, which, if they should produce 

largely, would have a considerable effect upon the market. 

There is great danger, however, that unless some remark­

ably rich and accessible mines are developed, the produc­

tion will remain at a point where manipulation of the mar­

ket will be too easy. Such a condition would be most dis­

astrous in its effect on the industries that utilize large 

amounts of the metal, for they could never depend on stable 

prices. In the electrical industries the possibi lity that cop­

per might at any time be pushed to 30 cents per pound 

would be very serious in planning for deliveries. The mat­

ter of substitutes for copper, therefore, becomes very im­

portant. 
For electrical machinery as such no substitute seems to 

be available, since copper stands alone in its conductivity for 

unit volume, save for silver, an impossible substitute. But 

lines as we have time and again noted can very well be made 

of aluminum. \i\Then the basic patents expire in a few 

years there will be a great reduction of price and the battle 

with copper will be fairly on. We have before now dis­

cussed the use of iron conductors, chiefly as rails. At the 

present time conditions are not far off in which stranded 

iron cables may be used for direct-current service at a good 
profit. Heavy they certainly are, but they are likewise 
strong and can do good service when the price permits. 

At one-seventh or one-eighth the conductivity of copper, 

the economic advantage could be put on the side of iron 

with a comparatively small advance in copper. In subways 

and on elevated structures and in conduits filled with in­

sulating compounds iron can even now be used to very good 

advantage. Certainly between iron for direct current and 

aluminum for general use there will be a perceptible check 

to the use of cop,per. Still more important is the general 

stiffening of working voltage to decrease the demand for 

copper. A new line going in at 40,000 volts instead of 

20,000 or at 60,000 instead of 40,000 means a great saving 

with copper around 25 cents per pound. The rise in that 
metal has queered all calculations based on old prices, and 

Kelvin 's law applied to-day would lead to some unexpected 

conclusions. Perhaps the rise in price may be of service 
to the world in revising antiquated methods and putting 

electrical distribution on a better basis of voltage. In the 
same way it will at the present rate soon be pertinent to 

inquire whether machines should not be redesigned. To a 

certain extent copper and iron are interchangeable in the 

design, and by extreme care in ventilation it is feasible con­

siderably to reduce the amount of copper required. 

The present exigency is hardly enough to produce at once 

such radical changes, but a continuance of present condi­

tions is bound to bring them about. High voltage in dis­

tribution and high output for the copper-th ese are surely 

good things to aim at on general principles, and if they are 
hasten~d by the present situation one can well afford to view 

it with some degree of complacency. 
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,:~ SHOP PRACTICE AT HOT SPRINGS. ARKANSAS 

Hot Springs, Ark., is located out of the regions where 
interurban lines throw shop men into frequent communi­
cation with each other, and as a consequence the devices and 
the practice in the shops of the Hot Springs Street Railroad 
Company possess more originali ty than is ordinarily found 
in the shops where the men haie frequent opportunity to 
visit neighboring systems. All of the devices describ ed 

VIEW SHOWING THE APPLICATION OF THE GEA R WRENCH 
ON THE NUT 

herewith were worked out by Edw. Hardi n, superintendent 
of the system, and F. A. S. \Villiams, master mechanic of 
the shops. 

GEAR WRENCHES 

The difficulties of getting at bolts of split gears have been 
greatly lessened by the use of several special gear wrenches 
The design of these wrenches is shown in an accompanying 
reproduction, while another reproduction shows how one of 
them fits on a bolt in a most difficult place. Most of the 
gear bolts may be gotten at with the double-headed wrench, 
but those bolts used with the Westinghouse No. ro I equip­
ments require both right and left-hand wrenches. Difficulty 

- ,$ 

• RIGHT-HAND, LEFT-HAND AND DOUBLE-END GEAR 
WRENCHES 

of getting at gear bolts is greater than usual on this system 
because of the limited space occasioned by the narrow track. 
the gage being only 4 ft. 4 ins. 

BABBITTING DEVICES 

Bearings are babbitted in special devices made in the 
shops. The device for babbitting split bearings consists of 
a half mandrel bolted to a cast-iron angle. The half shell 
is held in the proper position and the metal is prevented 
running out by a heavy cast-iron cover which is clamped 
to the upright. Dowel pins in the upright assure the cover 
being placed in the proper position. 

The babbitting device for commutator end bearings con-

sists of a mandrel standing upright in a circular base and 
around which is clamped two half sections of a heavy cover, 
containing the brass shell to be babbitted. Bearings of the 
same general design and diameter, but which differ in 
length, are babbitted in one device. A reproduction shows 

DEVICE FOR BABBITTING COMMUTATOR END BEARI NGS 

the ring which is placed on the base plate and around the 
mandrel when the shorter bearings are to be babbitted. 

The location of the shop at quite a distance from manu­
facturing concerns and supply houses is partly responsible 
for the fact that bearing shells are cast in local foundries 
and fini shed in the shop. From seven to eight pairs of split 

CONTRIVANCE FOR BABBITTING SPLIT-BEARING SHELLS 

bearings and from twelve to fifteen sets of commutator end 
bearings are turned and finished per day. 

Armature and axle bearing wear is very great m Hot 
Springs, due to the rock underlying the soil being of a 

BABBITTING DEVICES: THE RING RESTING ON THE BASE 
PERMITS BEARINGS OF DIFFERENT LENGTHS 

TO BE BABBITTED 

flinty, gritty nature. It is, in fact, the material from which 
the Arkansas whetstones are made. Troubles are increased 
through the fact that the road is narrow gage, and space 
is so limited between the wheels that there is only about ¾ 
in. clearance between the wheel and the end of the com­
mutator bearing and other bearings are close to the wheels. 
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REMOVING AND REPLACING COMMUTATORS 

A re,p,roduction shows a device used in removing the 
commutator thrust collar previous to pulling the commu­
tator. After the two half collars have been placed over the 
thrust collar they are bolted together and the end of the long 
screw is centered in the end of the shaft. By turning the 
screw with a wrench the thrust collar is pulled off. 

Commutators are pulled on by a l:ievice which resembles 
somewhat that just described. It consists of two bars held 
together with rods of such a length that while one bar which 
has a hole bored in it large enough to fit over the shaft is 
placed over the commutator end of the shaft the other is 
held beyond the opposite end. Screwing up nuts shortens 
the rods and pulls the commutator into position. When 
putting them on, commutators are wound up with a blow 
torch before being given the final tightening. 

CHANGING ARMATURES 

In changing armatures when the hinge pins are not re­
moved it is the usual custom to employ a chain hoist sus-

ONE STYLE OF ARMATURE TRUCK USED IN HOT SPRINGS 

pended from a horse inside the car to lower and raise the 
lower half shell of the motor. This often results in marring 
the finish of the car more or less in getting the horse in 
and out of the car, and always results in a great deal of dirt 

DOUBLE J ACK USED IN CHANGING WHEELS 

being carried in the car by the workmen. To avoid these 
objections and to save time, the shell is raised and lowered 
in the Hot Springs shops by a s,p ecial bar and a block and 
tackle, which remove the necessity of any one getting in 
the car or of lifting the trap doors. The bar is about 2¼ 

ft. long. A hook on one end is engaged in that eye of the 
lower half of the shell nearest the hinges. The bar extends 
horizontally under the shell, and under the axle of the car 
and to its opposite end is hooked th e lower block of a 
tackle. The upper block of this tackle is hooked to a bolt 
in one of the cross bridgings of the car. The man pulling 
the rope is in a position where he can see what is required 
and act accordingly instead of having to be told what to do 
as when operating a chain hoist in the car. 

ARMATURE WAGONS 

The shop is well provided with armature wagons and pit 
jacks, all of which were made in the shop. One type of 

APPARATUS FOR REMOVING COMMUTATORS 

wagon used is shown in a reproduction. A wagon of this 
type should be so made that when the handle is lowered the 

center of gravity of the armature falls 
on the side of the axle nearest the han­
dle and prevents the wagon tipping up. 

CHA NGING WHEELS 

vVhen wheels are to be changed, the 
car is placed on the track shown to the 
right of the accompanying illustration 
so that the defective wheel s are over re­
movable sections of the rails. T he end 
of the car is raised by a jack placed 
under the center of the truck fram e, 
and the rear of the motor is suspended 
from a screw-eye which in turn is sup­
ported by a long wood bar placed 
across the car floor. After the sections 
of the track have been removed the 
wheels are dropped down to clear the 
truck by means of two track jacks 
mounted on a small truck. This truck 
runs on a transverse track which ex­
tends under an adjacent track which 
has one movable rail section. After the 
wheels have been dropped the truck is 
shoved out from under the car and the 
wheels are raised. This one section of 
the second track is then removed and 

the truck is run under this track. The rail section is re­
placed and the wheels are let down on the track and run off 
the movable section. The new wheels are then placed on 
the jack, and after the one rail section has been removed 
they are carried under the car. The track for the wheel 
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jack is 54 ins. below the car track rails and is of 22-in. gage. 
T he rams of the two Barret j acks on the truck are extra 
long and permit wheels to be raised or lowered 44 ins. 

TRUCK FOR CA RS W I TH BR OKEN AXLE S 

\Vhen a car with a broken axle is reported, three timbers 
and two pairs of small fla nged wheels and axles, all of 
which, when assembled, fo rm a truck, a re put in a car and, 
together with jacks, are hauled to the disabled car. One 

LAJ\IP I N RECESS OF COI\tRETE PIT 

end of this car is then jacked up to raise the wheels of th t 
disabled axle clear of the track, the truck is assembled, is 
placed under the platform to take the weigh t, and t he car is 
then returned to the shop under its own power and without 
injury to the wheels. 

PIT LIGHTS 

In the construction of concrete pits in the shops, recently, 

CAR SIGNAL LA JI.IP WITH REVOLVING COLORED L ENSES 

particular attention was given to the question of lighting 
them. The lights were placed at about IO-ft . intervals in 
recesses in the concrete immediately u nder the stringers 

supporting the rails. The bottom of each recess was slanted 
in such a manner that the light falling upon it is reflected up 
against the truck of a car over the pit. In laying the con­
crete circular loom, ducts were embedded in it for the wires 
between the lights. 

CAR SIGNAL LAMPS 

To enable passengers to distinguish the cars of different 
lines at night, in addition to illuminated signs, colored sig­
nals are used. The signal lamp contains four bull's-eyes of 
different colors and is so placed over an electric light that 
it may be turned when it is desired to show different colored 
lights. Three colors, red, green and white, distinguish 
the cars o.f the three different lines in the city, while the 
fourth color, yellow, is used for special cars. Mr. Hardin 
has applied for a patent on the idea of the revolving lamp. 

GAGE FOR MEASURING RAIL WEAR 

Messrs. Calvi and Perrot, track engineers of the Metro-:­
politan Underground Railway, of Paris, have recently de­
signed a micrometer gage for measuring the wear of rail 
heads and gage line. Its construction is shown in the ac­
companying design, which is reproduced from "Le Genie 
Civil." The piece A, which fits the contour of the base of 
the rail as well as the side of the web and top of the head, 
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PO RTA BLE GAGE FO R MEASURI NG RAIL W EAR, U SED O N 
THE P ARIS METROPOLITAN R AILWAY 

1s provided with a handle. The vertical wear 1s meas­
used by the graduated screw B, which is threaded in the 
socket B'. The wear at the gage line of the rail is read 
by means of the sliding plate H and the scale G. This 
reading, of course, gives the resuitant of the vertical and 
horizontal• wear at' this point, but as the incline at the corner 
of the rail is always at an angle of 45 <legs. all readings can 
be corrected by the same constant. Both scales are pro­
vided with verniers. The gage has been found very 
useful on the Metropolitan Railway, where curves of 150 

ft. radius are common and where the radius in some cases 
is as low as 93 ft. 
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THREE-PHASE LOCOMOTIVE WITH THREE RANGES 
OF SPEED FOR THE ITALIAN ST A TE RAILWAYS 

BY BELA VALATIN 

One of the objections most frequently raised against the 
use of the three-phase system of traction on main line rail­
ways is that in practicai operation it is very often desirable 
for a locomotive to be capable of running at ,rarious speeds, 
but that three-phase locomotives 'possess only one main 
running speed. This latter claim is incorrect. The three­
phase motor, like the direct-current motor, has on ly one 
running speed for any given draw-bar pull , but with the 
series parallel connection of direct-current motor or by 
using the cascade connection for t hree-phase motors, or by 
changing the number of poles, locomotives having two main 
speeds have been constructed. In th e majority of cases two 
ranges of speed meet all practical requirements. It ha s also 
been proved theoret ically that by a combination of the cas­
cade connection and varying pole methods several ranges of 
speed can be attained with the three-phase locomotive. This 
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tion the two higher ranges of speed a re obtained, while by 
. connecting the ' two motors in cascade the third range or 
lowest speed is secured. 

The connection of two high-tension motors in cascade 

III Il 1 

FIG. 1.- DIAGRAM OF CONNEC "IONS OF W I N DING OF 
12-POLE MOTOR 

presents some difficu lties, because under normal conditions 
the high-tension part of the one moto r would have to work 
on resistance. To avoid this an auxi li ary transformer could 
be used during the starting. In these locomotives, how-
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plan, however, is not the only way by which more than 
two main speeds c;n be obtained with three-phase locomo­
tives, as the following desc ription of a la rge railway lo co­
motive having three ranges of speed will show. 

Toward the end of 1905 the Italian State Railways ordered 
from the Ganz E lectric Company, Ltd. , of Budapest, for 
their Valtellina line two electric locomotives, one of which 
was exhibited at the International Exhibit10n in M ilan. 
These locomotives took the place of two electric locomotives 
which were taken from the Valtellina road and were put in 
servic e on the Sirnp,lon tunnel line. Th ese new locomotives, 
as regards mechanical construction, are similar to tho se 
supplied previously by the Ganz Comp any and now used for 
the working of the Simplon tunnel, and a full description of 
them has already been published in these columns.* E lec­
trically, however, they are different , as they have three 
ranges of speed. Unlike the previous ·type, whic h was 
equipped with two twin-motors and therefore really had four 
motors, these locomotives have only two motors, one of 
which has eight poles and the other twelve poles. Both 
motors are designed for high tension, viz: for 3000 volts at 
IS cycles. \ Vhen one or th e other motor alone is in opera-

* See STREET RAILWAY Jou,rnAL for Aug. 5, 1905. 
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FIG. 2.- PLAN AN D ELEVATIONS OF 12-POLE MOTOR 
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ever, a method, proposed by Koloman de Kand6, was 
adopted, which with large motor sets is more advantageous 
than that' mentioned, especially when frequent stops and 
starts are made, a condition which would necessitate an in­
crease of the dimensions of the starting transformer. 

The new method is as follows: \iVhen the two motors 
are connected in cascade the high-tension winding of the 
twelve-pole machine is arranged for a potential about one­
fifth that of the normal high potential value. This is ac­
complished by a combination of the stator primary windings 
of the twelve-pole motor, which has three winding groups 
per phase, the eighteen ends of the windings being brought 
out from the motor. Fig. 1 shows the two combinations 
employed. When the stator primary is used for 3000 volts, 
the three coils per phase are connected in series and the 
three combinations of three coils are connected in star, as 
shown in the left-hand diagram in Fig. I. For cascade con­
nection of the two motors, the three coils of each phase of 
the primary of the secondary motor are connected in par­
allel , and the three combinations are connected in delta as 
shown by the right-hand portion of Fig. 1. As will be seen 
by this method, the initial tension of the winding decreases 

I 

in the proportion of --- or I : 5.2. It is possible then, 

3 X 53 
by using 8, 12 or 20 poles, to obtain the three ranges of 
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FIG. 3.- 12-POLE MOTOR WITH STATOR FOR TWO DIFFERENT 
VOLTAGES-RATED CAPACITY, 1200 H. P. 

speed of the locomotives of 64, 42 or 25.5 kilometers per 
hour. 

As regards capacity, the locomotives at the two higher 
speeds have the same capacities as the locomotives supplied 
previously had at full speed, viz: a normal drawbar pull of 
3500 kg. At the lowest speed they have the same capacity as 
the previous locomotives at half speed, viz: a normal draw­
bar pull of 6000 kg. This normal capacity is based upon 
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F IG, 4.- WIRING DIAGRAM OF THREE-PHASE LOCOMOTIVE 

a-Trolley wires 
b-Trolley 
c-Trolley cut-out 
d-Main safety fuses 
e-Choking coi l 
£-Distributing box 
g- Lightning arrester 
h-Safety fus es of transformer 

i- Shunt fo r ammeter 
j- A mmeter 
k- Primary switch 
I-Motor commutating switch 
m-Speed regulator 
n- 12-pole motor 
o- 8-pole motor 
p-Short circuiter 

q- A ut omatic governor of the rheostat 
r- \,Yater rheos tat 
s-Transformer 
t-Hand switch 
u-Switch governor of compressor 
v- Compressor motor 
x - Voltmeter 
z- Additional resistance of voltmeter 
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the usual ten-hour rating test of the locomotive motors in 
the laboratory, during which the temp,erature of the motors 
does not rise above 60 <legs. C. The motors have also a 
50 per cent overload capacity for two hours and a 100 per 
cent overload capacity for a short time. 

To provide amply for this overload capacity the motors 
have been dimensioned larger than called for by the specifi­
cations. The output per hour of rated capacity of. the eight­
pole motor for a rise of temperature of 75 <legs. C. is about 

FIG. 5.-PRIMARY SWITCH 

Under ordinary working conditions, however, this arrange­
ment has no particular advantage because high speed is 
desired only when the tractive effort required is low. Under 
these circumstances it is better to use only half the number 
of motors. There are cases, however, when it · is very con­
venient to operate the locomotive at half speed, such as at 
starting, during switching operations, etc., and in such cases 

FIG. 6.-MOTOR COMMUTATING SWITCH 

FIG. 7.-SIDE AND TOP VIEWS OF SPEED REGULATOR 

1500 B. H. P.; that of the twelve-pole motor 1200 B. H. P. 
The possibility of having three ranges of speed is ad­

vantageous in permitting the regulation of power according 
to drawbar pull and grades and starting with better econ­
omy, by reducing the losses in resistances. For this reason 
the resistances are smaller than with the two-speed loco­
motive. 

The connections described above are equally well adapted 
for motors provided with an equal number of poles. In this 
case at full speed both motors can be connected in parallel 
and a very large motor capacity obtained at full speed. 

the method of connections mentioned can be employed to 
advantage. 

The motors as shown in Fig. 3 are of similar design to 
those used on previous locomotives. An interesting differ­
ence, however, consists in the fact that the frame is not a 
steel casting but is made up of steel sheets and U-iron. 
T he slip rings , as in the former locomotives, are located out­
side the locomotive frame on the crank shaft. The brush 
holders, which are suspended from above, are protected by 
a sheet-iron casing opening sideways on hinges. Since 
every motor is complete in itself and is designed as a normal 
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three-phase motor, the disposition of the parts can be made 
to better advantage than with the previous motors, and the 
output per ton is also hi gher. The weight of the eight-pole 

controller serves t o co nnect the motors and starting resist­
ances with one ano ther corresponding to the three rates of 
speed. Accordingly three positions are necessary. The 
fixed contacts are arranged on ver tical columns and the 
movable ones around a vertical shaft whi ch is actuated by 
compressed air. F ig. 7 shows a side and top view of the 
speed co ntro ller. To bring the shaft into each of the three 
operating positions there a re three air cylinders separated 
120 <legs. from each other , which turn the shaft according 
to the cylinde r into which the air pressure is admi tted. 

T he co mpressed a ir master controller , F ig. 8, has also 

FI G. 8.- SID E AND TOP VIEW OF MASTER CONTROLLER 

motor is 13,4 tons and that of the twelve-pole motor I 1.4 

tons. 
As already explained, the stator of the twelve-pole motor 

is changed at cascade co nnection fro m high tension to low 
tension. For this purpose it is necessary to carry out fro m 
the motor eighteen terminals, which in view 
of the h ig h tension used, requi res a particu-
larly carefu l construction. Fig. 2 is a draw­
ing of the twelve-pole motor , from which the 
general arrangement of the wire terminals is 
apparent. 

T he arrangement of current collectors and 
regulating and star ting apparatus, shown on 
the wiring diagram F ig. 4, is in general the 
same as with the preYious locomotives. T h e 
current collec tor used is the double-roller , 
whi ch has given excellent satisfaction in the 
operat ion of th e Valtellina Railway and 
which , like the regulating apparatus, is actu­
ated pneumatically. The lightning arresters, 
air compressor , switch governo r, distributing 
box, etc., are the same as before. T he con­
st ruct ion of the primary switch, Fig. S, is the 
same in principle, but in view of the higher 
demands upon it some slight changes have 
been made. 

The new apparatus required are the motor 
throw-over switch and the speed controller, 
Figs. 6 and 7. The first serves fo r connect­
ing the windings of the stator of the twelve­
pole motor alte rnately for high or low ten­
sion. It is a cast-iron box containing a 
vertical shaft carrying two sets of knife 
contacts, leading to the motor windings and to the 
primary switch and speed co ntroll er respectively, and cor­
responding to the hi gh and low-voltage co nnections. This 
shaft terminates in a piston which is actuated by compressed 
air controlled from the pneumatic master controller. T he 
inside wall s of the box are lined with mica nitc. The speed 

been alte red to correspond to the three ra nges of speed. 
As will be see n from the wiring diagram, t his locomotive has 
only one water resistance, F igs. IO and 11 , who c: e capacity 
is grea ter than previously u sed. T hi s increase is secured by 
passing vertical pipes th rough the water fo r a ir circulation 

a 

FIG. 10.- WATER R HEOSTAT 

and cooling. By the u se of thi s water resistance the cur­
rent, and consequently the to rque at starting, can be kept 
constant and as high as may be desired. 'I ts operation has 
been hig hly satisfactory in continued service through many 
years . 

In the operation of mountain railways it very frequently 
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happens that heavy freight trains must be provided with a 
pushing locomotive in addition to the locomotive at the head 
of the train. In such cases it is practically out of the ques­
tion to connect the two locomotives on the multiple-unit 
system, since all the cars between the two locomotives can­
not possibly be equipped with an electric train line. The 
two locomotives must therefore operate independently of 
one another and, as with steam operation, be controlled by 
signals. \\Tith the same types of locomotives and with ex­
actly the same. driving-wheel diameters an equal distribution 
of the load between the two locomotives is assured with 
three-phase current. With unequal driving-wheel diame­
ters, however, the load would be distributed very unequally, 
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FIG. 11.- \VATE R RH EOSTAT 

owing to the fact that wi th thret -phase motors a slight di f­
fe rence in the speed is accompanied by a great difference in 
output. Since differences ·of 2 to 3 per cent in wheel diame­
te rs may occur, and since the speed difference of three-phase 
motors between no load and full load is no more than this 
percentage, one locomotive in this double service may be 
fu lly loaded or even overloaded while the other would run 
without load or even work as a generator. 

To remedy thi s defect a device has been used with success 
for the last three and a half years on the motor cars of the 
Valtellina Rai lway by which additi.onal resistances provided 
with steps can be inserted in the rotors. In making up the 
trains the difference in the wheel-diameters is ascertained , 
and on the motor cars or locomotive whose wheel diameter 
is larger , a corresponding step of the addit ional resistance is 
inserted, so that at maximum load all motor cars or loco-

motives are about equally loaded. At other positions on the 
torque curve the load is not quite equally distributed but, as 
on all vehicles the load remains below the maximum, this is 
of no importance. 

With the new locomotives, however, a very beautiful dis­
tribution of the loads can be secured on account of the use 
of one main water rheostate instead of the separate resist­
ances. The height of the water in this rheostat depends 
upon the contraction between the air pressure and an elec­
tro-magnet in the regulating head. As many fine sub­
divisions as desired can be obtained, and so long as the 
short-circuiter does not short-circuit the secondary parts, 
every position of the starting lever corresponds to a constant 

current intensity in the 
motor and it is possible 
-by stopping the effect 
of the short-circuiter-to 
adjust at will the current 
consumption of the loco­
motive to accord with 
the larger driving-wheel 
diameters. For this pur­
pose the water rheostat 
is p r o v i d e d with a 
smaller lever, shown at a 
in Fig. IO, by means of 
which the air inlet valve 
connecting the regulat­
ing space with the water 
space is lifted, so that 
there can never be such 

a pressure m the regulating space as would allow the 
short-circuiter to be short-circuited. The two locomo­
tives, therefore, work together so that the locomotive 
with the larger wheel diameters is adjusted for constant 
load and the other locomotive takes the additional load. 
This method may be used to advantage in mountainous dis­
tricts with constant grades. The distribution of load can also 
take place automatically, according to the profile, since the 
current intensity can be adjusted b'y the driver of the loco­
motive with the larger driving-wheel diameters according to 
the grades by means of the starting lever. On heavy down­
grades, when large amounts of energy are being returned to 
the line, the regulation can be effected on the locomotive 
with the smaller driving-wheel diameters. 

F ig. I 2 is a general view of the locomotives and Fig. 9 
a working drawing. The locomotive when ready for the 
service weighs 62 tons. Its weight on drivers is 42 tons, as 
with the previous locomotives. 

A la rge dam and water power are projected at Hilldale, 
near Brattleboro, Vt., by the Connecticut River Power Com­
pany. The dam will be 26 ft. high with 800 ft. spillway, 
and it is expected 12,000 hp will be developed. Among 
those interested are Henry I. H arriman, of Hyde Park, 
Mass.; Malcom G. Chase, of Providence, R. I. ; W. H. 
Vinton, C. A. Harris and C. W. Dunham, of Brattleboro. 

•• 
The report of the Rio de Janiero Tramways, Light & 

Power Company for 1906, shows gross receipts of $5,605,000 
and net receipts of $1 ,550,000. A considerable increase of 
business is expected as soon as the hydraulic station on the 
Lagos River is completed. The net receipts for 1907 are 
estimated at $2,133,000. 
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COPENHAliEWS STREET RAILWAYS 

Prior to eight years ago there were several street railway 
lines owned by separate and independent companies in 
Copenhagen. In 1898 a corporation was organized which 
combined the entire system, with slight exceptions. The 
capital stock of the corporation is $2,680,000, and bonds to 
the amount of $1,408,000, drawing 4_½ per cent, were issued 
and sold. There is also a floating debt of about $884,400. 
As a condition to granting a franchise, the city government 
exacts the performance of the following duties: 

First, that the fares to be collected should not exceed 10 
ore (about 2_½ cents), which also should include universal 
transfers. Second, that the company should pay to the city 

and in addition six holidays during the year. Emp,loyees 
of the company remaining in the service twenty-five years 
are entitled to a pension in case at the end of that time they 
are unfit for further work. The pension amounts to two­
thirds of the yearly wage of the person. In case of illness 
contracted outside of and not due to the service, full wages 
are continued for six weeks and half wages for the six weeks 
following, after which no duty rests upon the company; but 
the period of such illness is reckoned as a part of the service 
for the purpose of the pension. If the illness was con­
tracted in the service, the employee receives full wages until 
rec-overed. In case of personal injury caused by an acci­
dent arising out of and in the course of the employment 
and incapacity for work results, the company continues full 

. ;5;:,, . . . < ~ ,l ::;,::.~"-"'"· j 
'0,,X\,;~...__,.,,.,~ 

FIG. 12.-GENERAL APPEARANCE OF THREE-PHASE LOCOMOTIVE READY FOR SERVICE 

treasury 6 per cent of its gross receipts. Third, that it 
should :pave and maintain between its tracks and about 2 
ft. outside the rails. Fourth, the city reserved the privilege 
of providing the electric power at an agreed price, out of 
which the city is making a net profit of about 700,000 kroner 
($187,6oo) per year. Fifth, that the charter should expire 
in forty years, at which time the entire property should be 
delivered to the city free of cost and encumbrance. 

The low~st wages for motormen and conductors is about 
4 kroner ($1 .08) per day, a day being ten hours for the 
conductor and nine and a half for the motorman. After a 
period of service the pay is slightly increased, the amount 
for the year ranging from I 100 to 1500 kroner ($295 to 
$402). For the ordinary workman the pay is from uoo 
($295) to 1400 ($375) kroner per year. 

In addition to this compensation the company provides 
the clothing for the motormen and conductors. They are 
allowed one day of rest in six without deduction of pay, 

wages until the final consequence of the accident shall have 
been ascertained or until the employee recovers. In case 
the incapacity resulting from the accident ,proves to be 
permanent, the employee will receive a pension for life equal 
to about two-third s of his average wage for the preceding 
five years. The provision for a widow's pension amounts 
to about one-eighth of the average wage of the husband 
for the preceding five years. In case an employee is injured 
and death results, the law provides that the widow, if there 
shall be a widow, shall receive 3200 kroner ($858) at once 
and in lieu of a pension. There are now 1420 employees. 

The car-miles in 1898 were 3,797,413, and the income 
$719,831, while in 1906 the car-miles aggregated 9,771,827 
and the income $1,562,492. 

A premium is paid to motormen for reduced power used 
below a fixed standard, the sum of 5908 kroner ($1 ,583) 
having been 1paid to motormen under this arrangement in 
1905. The company paid 6 per cent in dividends in 1905. 
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THE MULTIPLE CA TEN ARY SUSPENSION FOR THE 
BLANKENESE-OHLSDORF RAILWAY, GERMANY 

The Siemens-Schuckert \Vorks, now building a single­
phase railway from Blankenese to Ohlsdorf, Germany, have 
adopted fo r this line a new form of catenary suspension in 
which there are two carrier wires beside the trolley wire. 

These clips also allow for the upwarq movement of the 
trolley wire caused by the pressure of the current collectors, 
so a flexible suspension is secured - which permits good 
contact between bow and wire. The auxiliary carrier wire, 
c, is of No. 3 wire or 6-mm diameter. It is suspende<l 
from the main carrier wire, d, at intervals of 6 m (20 ft.). 
This suspension is made through perpendicular hanger 

wires, e, which are con­
nected with the main mes­
senger cable as well as the 
auxiliary carrier wire by the 
special clamps illustrated in 
the right engraving in Fig. 
4. In the middle of the 
span a different type of 
clamp, g, is used as shown 
in detail in the upper left 
part of Fig. 4. 

The main messenger cable 
consists of seven strands of 
steel wire, giving a total 
section of 35 sq. mm, or that 
of about a No. 3 wire. As 
illustrated in Figs. 1 and 2, 

it is carried atl the poles on 
an insulator, h, with a metal 
cap to which the hanger 
wire is screwed (see Fig. 
6). 

F IG. 1.- ARRANGEM E N T OF MULTIPLE CATENARY SIDE-SPAN OVERHEAD CONSTRUCTION 
ON DO U BLE TRACK 

To prevent the s i d e 
swinging of the trolley wire, 
the latter as well as the aux­
iliary carrier are secured by 
a double pull-off, i, of the 
type shown in Fig. 7, a 
piece of tubing, k, and 
clamp, [. The latter is so 
constructed that even at 
these points the trolley wire 
can rise with the bow press-
ure. At curves this ar-
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F IG, 2.-EN D AN D SIDE E L E VATIONS OF MULTIPLE CATEN ARY (ALL DIMENSI ONS I N MILLIMETERS) 

It will be noted from F ig. 1 that in this case it is used with 
side poles and double track. The details of this type of 
catenary are indicated in F ig. 2. The trolley, a, is a hard 
copper wi re of roo-sq.-mm section ( No. ooo) supported at 
intervals of 3 m ( IO ft.) with mechanical clips, b (shown 
in detail in F ig . 3), which are fastened to an auxiliary 
carrier wire, c, placed above the t roll ey wire and practically 
parallel to it. The cl ips grip, the trolley wire but have a 
longitudinal movement along the auxiliary carrier wire. 

rangement is somewhat modified, as the wires are under 
tension only. Means are provided at definite intervals on 
all three wires to allow for the effect of changes in temper­
ature. 

The advantages claimed for the multiple catenary over the 
single catenary are as follows: The number of perpendicular 
supporting wires is only half of what it would otherwise 
be, affording considerable improvement in the appearance of 
the line and simpler and easier maintena1;1c~ · of the entire 
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overhead construction; the use of sliding clamps between 
the trolley wire and auxiliary carrier permits easy and auto, 

FIG. 3.-CLIP BETWEEN TROLLEY AND CARRIER \VIRE 

ma tic equalization of the tension . on the former after the 
line has been installed, and hence less wear. This advantage 

FIG. 4.-DIFFERENT TYPES OF CLAMPS 

is claimed to be im,portant on account of the differences in 
tension which will be caused by changes in temperature. 

FIGS. 5 AND 6.- INS U LATO R CARRIER FOR MAIN CABLE, 
AND DETAIL OF INSULATOR 

Finally, in case of trolley wire breaks the supporting 
system is less apt to be affected on account of the sliding of 

FIG. 7.-DOUBLE PULL-OFF 

the trolley clamps on the auxiliary carrier wire of the system. 
This type of catenary suspension is now in use on a sec­

tion 1.3 km (o.8 mile) long of the Rheinuferbahn between 
Cologne and Bonn, on 26.5 km (16.4 miles) of double track 
of the Blankenese-Altona-Hamburg-Ohlsdorf line, and on 

33 km (20.4 miles) double track belonging to the Rotterdam­
Hague-Scheveningen Railway. 

HIGH VOLTAGE TESTS ON DIFFERENT TYPES OF 
INSULATORS 

Two articles have appeared in recent ' issues of this publi­
cation* relative to th e testing and construction of the Klein­
stuber type of Ambroin hi gh-tension insulators made by the 
Vereinigte I solatorenwerke Actiengesellschaft, of Berlin­
Pankow, Germany. These insulators are not of the multi­
ple-petticoat form commonly used fo r high-tension work. 
The ordinary insulator consists of a single bell of Ambroi11 
molded at the top, in which a metal cap is screwed but for 
very high potentials tl1ere is also a disc of insulating ma­
terial to separate the bell from the cap. To compare thi s 
co nstruction with porcelain, the company submitted a num­
ber of its insulators for tests by the Reichsanstalt, the official 
research laboratory of the Germa n Empire. The fi gures 
thus secured were then compared with the la test re­
garding porcelain insulators made in Germany. 

AMBRO I N AND PO RCELAI N INSULATORS UNDER A 
40,000-VOLT TEST 

The following figures are taken from this comparison: 

PORCELAIN INSULATORS. AMllROIN INSULATORS. 

Arcing 

I 

Arcing Arcing Arcing 
Voltage Voltage Weight Voltage Voltage Weight 
in Dry in Wet in Grams. in Dry in \Vet in Grams. 

Weather. \,\leather. Weather. Weather. 

60,000 29,000 700 56,000 29,000 610 
75,000 37,000 1,460 69, 000 46,000 740 
91,000 44,000 1,850 77,000 54,000 810 
93,000 49, 000 2, 125 83,000 66,000 1,200 

The accompanying illustration shows what occurred dur­
ing a laboratory test. The insulator on the left is of the 
Kleinsteuber type and the other a delta porcelain insulator. 
The latter had a maximum diameter of 177 mm. , a height of 
140 mm, a weight of 1950 grams, and was listed at 3.10 
marks ($0.77). The former had a maximum diameter of 
only 135 mm, the same height, weighed 790 grams, and 
was listed at 1.65 marks ($0-41). Both insulators were 
mounted in parallel and connected by copper wire ®ver the 
caps and between the supports. The test was made at 40,-
000 volts in an artificial shower. The arcing on the Am­
brain insulator is barely noticeable, while the porcelain in­
sulator is wrapped in flame. 

*See STII.EET R AI LWAY J OURNAL, for August 11, 1906, ancl J anuary 12 1007 
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NOTES ON THE JOHANNESBURG MUNICIPAL 
TRAMWAYS 

E lectric tramcars started running in J ohannesburg, South 
Africa, on the fir st section of line completed (little more 
than a mile and a half in length ) in February, 1906, and as 
fresh track was completed the service was extended, until 
at the end of the year practically the whole town and district 

• !;;' 

• c..-::~~~ ~~~g,.~~ ·:~. 

A SINGLE-TRACK SECTIO N 

was served. T he present length of the electrically-equipped 
routes is about 28 miles standard-gage track , and furth er 
extensions are already authorized. 

Before starting upon its own electrical scheme the J ohan-

LOOKING SOUTH IN THE H ARRISON STREE T S U BWAY 

nesburg Council purchased the old horse tramways, which 
had a route length of about 12 miles. By adopting almost 
entirely different routes for the electric traction the Council 
was able to keep the horse service runni ng until an equiva­
lent electrical service was available. T he last of the horse 
tramways ceased working during August, 1906. 

The track is of the usual girder type fo r paved street s 
in the city limits, while T-rails are u sed on the suburban 
sections which are ballasted with rock. Overhead con-

struction with double 0000 t rolley wire is used throughout, 
and a s shown in the illustrations is of both the span and 
side-bracket type. 

A number of the poles were provided with an ex tra orna­
mental bracket for supporting arc lamps, while about 200 

incandescent lamp posts were erected and 400 of the old 
· gas, lamps were converted into electric glow lamps. 

The arc lamp s and glow lamps a re arranged in twenty 

A BUSY D AY I N J OHANNESBURG 

groups of nine in seri es ac ro ss 460 direct-current mains. 
and except in the case of two circuits each group of lamps 
is controlled by an automatic switch and fu se in the base of 
the fir st lamp post and a switch fu se in the last lamp post. 

A VI E W I N THE OPEN CUT 

T he ears used are 18 ins. and 2 4 in s. long, and made of 
gun metal. The overhead switches are also of gun metal 
and are of the mechanical type, provided with an operating 
cord for working from the ground. 

The span wire used for bow string suspensions for side 
bracket poles and span poles is of galvanized steel made up 
of seven strands of N o. 14 and 12 S. W. G., respectively. 
T he straight line hangers and double and single pull-off are 
of galvanized iron. For a certain length overhead bare 
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A VIEW ALONG THE MARKET SQUARE ROUTE OF THE JOHA NNESBURG TRAMWAYS 
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A DOUBLE-TRACK ROCK-BALLASTED SECTION IN THE OUTSKIRTS OF JOHANNESBURG 
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feeders are run on brackets fixed to the poles. These are 
guarded by 7-16-in. strand wire erected on brackets above 
those carrying the feeders. Feeder and section pillars are 
erected at every one-half mile in accordance with the Board 
of Trade regulations, and the same are earthed to the rail 
as in English practice. Each feeder pillar is provided with 
a portable telephone and a twenty-seven-point switchboard 
for the main car house exchange. 

The first contract fo r cars comprised 100 of the four­
·wheel type, of which 60 have cross seats inside and out, and 
the remaining 40 have the u sual longitudinal seats inside 
and cross seats outside. Eighty out of the 100 cars have 
been fitted with top covers extending the whole length of 

the popular English trigger-type lifeguards and folding steps. 
Ten double-truck cars have recently been shipped. They 

have longitudinal seats, top covers and electrical equip­
ments similar in all respects to those on the four-wheel 
cars. Each of these will carry 30 passengers inside and 
44 outside. They are intended for special traffic, such as 
for race meetings and at lunch time when the traffic de­
mands are extremely heavy. 

In addition to the 110 passenger cars, 5 watering and 3 
freight cars have been supplied. The water cars are of 
the single-truck type, and have 1800-gal. tanks, with elec­
trically-driven air compressors giving sufficient pressure to 
spray the water 25 ft. on each side of the track. The water 

THE BRICK AND STEEL CAR HOUSE OF THE JOHA NNES BURG TRAMWAY SYSTEM 

the car. They are fitted with roller spring blinds at the 
sides as a protection against sun and rain, and end screens 
with doors and windows. Each car carries 24 passengers 
inside and 34 outside. The over-all width of the body is 
7 ft. 3 ins. , and the extreme width of the car 7 ft. S ins. 
The bodies are 16 ft. long inside, and the length over the 
platform is 26 ft. 6 ins. The inside seats are of rattan, while 
the top seats are of the usual garden pattern. 

With a view to insuring ample power and minimizing 
repairs on motors, each car has been fitted with two 35-hp 
motors, so that the maximum temperature rise in working 
is unusually low. The trucks are of the Brill type, and the 
wheels, which are 33 ins. in diameter, have especially thick 
steel tires. 

The braking arrangements consist of magnetic track 
brakes combined with wheel shoes energized by the 
motors. A Peacock hand brake operates on the same wheel 
shoes as the magnetic brake. The cars are fitted also with 

cars and freight cars have electrical equipments identical 
with those on the passenger cars. 

Excepting the bodies of the freight cars ( which were 
made by the Gloucester Wagon Comp.any), the whole of 
the cars and equipments have been supplied by Dick, Kerr 
& Co mpany, and were manufactured by them-with the 
excep tion of the double trucks, which were made in America 
- to detail specifications prepared by Mordey & Dawbarn, 
the consulting engineers to the municipality of Johannes­
burg. 

The overhead equipment was also erected by Dick, 
Kerr & Company, to the specifications of the consult­
ing engineers. The poles and pole fittings were sup­
plied by Messrs. Blackwell & Company under a separate 
contract. 
· The fact that the revenue from the tramways is over 30 

cents per car-mile is an eloquent testimony to the appreci­
ation of the tramway service by the public of Johannesburg. 
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THE ILLINOIS TRACTION SYSTEM-ITS GROWTH 
AND HIGH TENSION POWER DISTRIBUTION 

SYSTEM 

The Illinois Traction System within the brief period of 
three years has attained a very prominent place among the 
interurban systems of the country. It is now operating over 
300 miles of road in Central Illinois, and has in the course 
of construction about 80 miles of additional track. When 
the new line now parti,dly completed between Champaign 
and Decatur is finished, the system will possess a through 
route from Danville to St. Louis, a distance of appro,xi­
mately 220 miles. There is at present a continuous road 
from Bloomington through Decatur and Springfield to th e 
Missouri metropolis. A probable extension eastward from 
Danville to the Indiana State line will connect the system 
with the network of interurban lines covering Indiana and 
Ohio, from which it is now isolated. 

Peoria 

Springfiel<l 
J nc ksonville o-----------

Bus Conn ections 

The offices of the vice-president and general manager, L. 
E. Fischer, from which the entire system is managed, are 
located at Danville. In view, however , of the extensive 
operations farther west and the extensive territory in which 
the present development is being co nducted, M r. Fischer 
has temporarily removed to Springfi eld. A private car , 
plainly yet attractively equipped and furnish ed, serves as a 
movable office. 

In addition to the interurban lines operated by the Illinois 
Traction System, the sys tem embraces the city lines in D an­
ville, Urbana, Champaign, D ecatur, Bloomington, J ackso n­
ville and P eoria; lighting and heati ng utilities in Danvi ll e, 
Champaign, Bloomington and Decatur, and lighting plants 
in Urbana, J ackso nville and Granite City. 

POWER DEVELOPMEN TS ON THE SYSTEM 

Plans are being completed fo r the generation of power 
for the entire interurban system at three power houses, 

Pow€ r Stntion 
2000 K .W. 

Ri<lg·ef'nnn 
r 

i 

i 

which wi ll be intercon­
nected ½' high-tension 
transmi ssion lines in 
such a manner that they 
can be operated i1;i multi­
ple, notwithstanding the 
fact that some of the 
li nes wi ll ca rry a voltage 
of I 6,500 and others a 
pressu re of 33,000 volts. 

--- Operatio n Street Ry. J ournal 

A station containing 
two 2000-kw Curt is tur­
bi nes is now being com­
pleted at Peoria. A ddi­
tions are being made to 
the present plant at 
R iverton to give this sta­
tion a ra ted capacity of 
4000 kw. A t Danville a 
2000-kw generator which 

------ Und er C o nstru ctio n 

-··-··- P ropose d 

SCAL E OF MIL ES 

Hillsllorouglt 0 10 20 30 

ST.LOUIS 

40 50 

was exhibited at the 
World 's Fair is being in­
stall ed. 

High-tension lines of 
No. 2 copper at 33,000 
volts will leave the Pe­
oria power ho use and, 
after supplying sub-sta­
tions en route will ter-

HIGH-TENSION POW E R DISTR IBUTION L I NES OF THE ILLINOIS TRACTON SYSTEM minate in bus connec­
tions at Decatu r. T he 

During the past year the Chicago, Bloomington & 
Decatur Railway has been put into operation between Deca­
tur and Bloomington; the Springfield & Northeastern Rail­
way Company began operating between Springfield and Lin­
coln, and the St. Loui s, D ecatur & Champaign Railway for 
a portion of the 41 miles between Decatur and Champaign. 
The balance of this latter line has been practically com­
pleted, and the Peoria, Bloomington & Champaign Traction 
Company's line connecting Peoria and Bloomington has 
been constructed. 

Other extensions, including the line of the Illinois W est­
ern Railway from Springfi eld to Jacksonville, will doubtless 
be made during the approaching summer. To afford a 
satisfactory entrance into ~t. Louis, it is probable that a 
$ ,000,000 ):>ridge will be built acro ss the Mississippi River 
a~ St. Louis 

lines fro m the Riverton power house and those extend­
ing east of D ecatur to Champaign wi ll also be brought to 
the same bus-bars at D ecatur. 

At Champaig n will be located a transformer house m 
which will be installed three 400-kw t ransform ers having a 
ratio of two to one. The low voltage coils of the trans­
former s will be connected to the 16,500-volt high-tension 
line from the D anville power house, while t he 33,000-volt 
lines from Champaign will be brought to the other side of 
the transformer. These transformers will serve simply as a 
means of ti eing the lines together, and no power will be 
taken from them. · 

With the completion of the di stribution system power gen­
erated in the Peoria power house may be used to operate the 
sub-station at Geo rgetown, about 125 miles di stant. At the 
present time · the Riverton powe~ house supplies. the E d-
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wardsville sub-station, about 90 miles distant, and this is 
probably the longest transmission of current generated in a 
steam plant in the country. 

All of the lines north of Springfield, Decatur and Cham­
paign will be single-phase roads. It is the present intention 
of H . C. Hoagland, electrical and mechanical engineer of 
the system, who is developing the transmission system, to 
operate each of three single-phase roads by one of the 
phases of a three-phase line from the Peoria power house. 
The sub-stations on the Peoria-Bloomington line will be 
connected to one phase, those of the Bloomington.:.Decatur 
line to another, and those of the line north of Springfield to 
Lincoln to another. 

•• 
ACCOUNTING FOR TAXES 

WM. H. FORSE, JR. 

There is cor~iderable diversity of opinion, among ac­
countants, regarding the disposition of the item of taxes 
in preparing railway financial statements. All agree that 
taxes should be charged to operation during the year for 
which t"hey are assessed, regardless of the dates when paid, 
but there is not the same unanimity as to whether taxes 
should be included in operating expenses or, with bond in­
terest and analogous items, should be deducted from (net) 
income. The latter method seems to be the most popular, 
and in a recent published analysis of the Southern Railway 
Company's annual report a writer comments as follows: 
"The c,ompany lumps operating expenses and taxes together 
-the reason for this is not known. In some cases, like that 
of the Illinois Central, whose taxes consist of a 7 per cent 
tax on its gross earnings, these taxes might be considered 
as analogous to an operating expense. Usually, however, 
they are considered like interest on the fund ed debt, a fixed 
charge." 

In the system of accounting prescribed by the Interstate 
Commerce Commission, taxes of every character, whether 
on earnings, valuation of .p·roperty operated or securities 
owned, are shown as a deduction from income. 

On the other hand, a firm of accountants of national repu­
tation authorizes th e inclusion of taxes in operating expenses, 
and in support of this actio n makes explanation as follows: 
"Taxes should be considered as a separate expense account 
under the heading of general expenses and not as a fixed 
charge. A fixed charge is properly a guaranteed return on 
invested capital, being specifically represented ( 1) by interest 
on mortgage bonds and (2) by guaranteed interest return 
on any other class of interest-bearing securities, said in­
terest return being always in the nature of a fixed or guar­
anteed percentage, such as interest on debentures or interest 
on cer tain classes of preferred stock. In conclusion, a fixed 
charge is any guaranteed interest return on securities issued, 
which interest must be paid and deducted from net earn­
ings, thereby leaving net profits, out of which net profits 
regular stock dividends can be paid." 

Taxes may be separated, for the purpose of this dis­
cussion, into two general classes. The first of these may 
be, fo r convenience, termed property tax, consisting of taxes 
paid on all k inds of property owned, such as real estate 
used fo r right of way and other purposes, rolling stock, 
cash, securities, etc. Broadly speaking, the tax assessed 
upon property owned is not affected by the fluctuations in 
the volume of traffic, or, in other words, by the earnings of 

♦ 

the proiperty. In this respect it may be likened to the 
interest on funded debt, which remains constant, regardless 
of the fact that many trains may be taken off, or rates 
reduced under compulsion, and earnings thus show wide 
vanat10ns. It may happen, however, that taxes are largely 
increased this year over those of last year on the same 
amount of property by reason . of an increased rate of tax­
ation. 

Operating expenses in detail, and the relation of their total 
to the gross earnings of a property, comprise tests of the 
efficiency of the operating staff through comparison with 
previous like periods; if operating expenses are cumbered 
with taxes, efficiency is apt to be lost sight of to some extent, 
when totals only are under consideration. 

One accountant meets this theory with the objection that 
taxes can be influenced by the management in many cases.· 
For example, at Smithtown the company rents ~ building 
and its grounds, valued at $5,000, for $40 a month, which 
is charged to operating expenses. The management decides 
to buy the property, does so, eliminates the rental payment, 
and henceforth pays a tax of $mo per year, which is grouped 
with other "fixed charges" as a deduction from income when 
it should properly be shown as part of the operating expense. 

The writer does not accept this as a final settlement of 
the controversy for this reason. The company under con­
sideration builds stations at many other places besides 
Smithtown, and in securing funds for the purpose puts 
out an issue of bonds, whose interest is thereafter a fixed 
charge of the company; the increased bond interest lessens 
operating expenses (rentals) as does the ownership of roll­
ing stock and other property, but there is no thought of 
treating this additional bond interest as an operating ex­
pense. 

Another kind of tax is that assessed upon earnings or 
volume of traffic. This is not materially affected by the 
method that has been used in financing the property, as is 
the tax assessed upon property owned, and whether the 
company owns or leases certain of its property, the amount 
of the tax is practically the same. In sharp contrast to 
property tax, earnings affect the amount assessed, and for 
this reason the tax is similar in some respects to those oper­
ating expenses which are sensitive to variation in traffic. 

Frequently, however, the tax upon earnings takes a dif­
ferent form from that levied by municipalities and may be a 
charge per passenger for the use of tracks and stations at 
terminal points. In these instances, the gross earnings in­
clude the tax on terminal charge, which has been actually 
earned, and when paid as rental the amount is charged 
against operating expenses. Some accountants object to 
including this rental with earnings, especially in those States 
which assess a tax upon gross earnings. It is argued that 
the State would receive a tax twice upon the same earnings, 
once upon the earnings of the company owning the ter­
minal and again upon the earnings of the company renting 
terminal facilities. It does not necessarily follow that the 
method of accounting shall be changed on that account. 
The writer is familiar with an instance which occurred in an 
Eastern State, illustrating the point. It was felt that good 
accounting required that the total amount earned be in­
cluded in the gross earnings of the company using the 
terminal facilities, but for tax purposes the amount paid 
per passenger for trackage was set out in reports to the 
State board as a deduction from gross earnings, and as the 
companies owning and renting the tracks were agreed upon 
this method of reporting, the State officials allowed the 
deduction. 
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POWER STATION COSTS IN LONDON 

The London "Engineer" recently published so me interest­
ing statistics on cost and output of th e N easden power sta­
tion which supplies electric power to th e trains of the 
Metropolitan Railway in London. This station was de­
scribed in the STREET R AILWAY J oURNAL for A ug. 29, 1903. 
Briefly, the generating equipment consists of four 3500-kw 
Westinghouse-Parsons turbines opera ting at 1000 r. p. 111. 

The steam consumption is 17 lbs. per kil owatt-hour at fu ll 
load and 20¼ lbs. a t half load. The vacuum maintained is 
about 1¼ lb. per square inch abso iute. T he variation~ in 
load are naturally heavy, during the daytime running from 
about 35 per cent to 175 1per cent of normal, and afte r 7 p. 
m. from little over 20 per cent up to 100 per ce nt of normal. 
The consumption of lubricating oi l in the whole station 
for the four turbo-generato rs, the exciters, alternator for 
coal conveyor work, pumps, etc., is under 100 gals per 
month. 

The four turbo-ge nera tor se ts at present insta ll ed are 
served by fourteen water-tube boilers designed for 200 lbs. 
pressure and worked at 180 lbs. to 185 lbs., with 180 <legs. 
F. superheat. They \Vere hydraulicall y tested to 300 lbs. 
per square inch for one hour. Eac h has 260 tubes, 18 ft. 
long by 4 ins. diameter, and two drum s, 23¼ ft. long by 
4¼ ft. diameter. This g ives each boiler 5730 sq. ft. of heat­
ing surface, and it s grate area is IOO sq. ft. Their g uar­
anteed evaporative power is 20,000 lb s. per hour each, with 
25 per cent. overload ca,pacity; this corresponding to 3½ -
4¾ lb. per square foot heat ing surface. T he superheatcr of 
each boiler contains 128 tubes, 1 ¼ ins. in diameter, giving 
894 sq. ft. of external heating surface. Four banks of 
economizers serve the fourteen boiler s, with a total of 1760 
tubes. These deliv er the feed at an average temperature of 
about 275 <legs. F. The feed is brought to them from the 
hot well through feed heater s, which raise the temperature 
about 100 <l egs. F., by two compound vertical do ubl e-acting 
steam pumps, each of which is equa l to supplying three 
turbines at full load. 

Each turbine is served by a separate barometric condenser, 
the rising exhaust main being 54 ins. in diameter and 34 ft. 
in height. Each is designed to condense normally 66,500 
lbs. of steam per hour, and will deal satisfactori ly with about 
60 per cent. in excess of this. The remainder steam, that 
is to say, the steam that is not ca rried away as co ndensed 
water with the circulating water, and the air are drawn off 
by a steam-driven "vacuum pump," it s two pump barrels 
being 24. in s. in diameter by 24 ins. stroke, whil e the one 
steam cylinder is IO ins. diameter by 24 ins. stroke, all three 
being arranged tandem. This pump run s at 100 double 
strokes ,per minute, and co nsumes 55 hp. No auxiliary jet 
ejector condensers are employed. T he circulati ng pumps 
are centrifugal, one 18-in. pump to each turbine, delivering 
250,000 gallons per hour, or not mu ch short of forty times 
the weight of steam to be cond ensed. T here is also a 16-in. 
hot-water pump in eac h turbine. 

There are three duplex cooling towers, eac h essentiall y 
cuinpo sed of an immense number of timber slats, which 
baffle and spray the water as it fa ll s through a height of 
about 20 ft. Each can coo l 400,000 gall ons per hour down 
to at least 85 <legs. F. 

The alternators a re three-phase, with 11 ,ooo volts in each 
phase on a non-inductive load . The normal speed of 1000 
r. p. 111. gives a frequency of 33 1-3 cycles per seco nd, the 
machines· being four-poled. There are three 100-kw ex­
citers installed. A small 100-kw alternator is run to sup-

ply power to various small motors and for lighting the 
~tation and yards. 

T here are in all nine sub-stat ion s. Most of these have in 
each three 800-kw rotary converter5; but two of them have 
each three 1200-kw, and one of them four 1200-kw rotaries. 
In all there are twenty-eight sub-station rotaries, of a total 
normal capacity 25,200 kw. These run at 375 r. p. 111., and 
with 550-600 volts between the outgoing terminals. Each 
rota ry converter is served by three static transformers re­
ducing from 11,000 to about 440 volts . 

The conductor rails are of soft steel of a conductivity 
equal to one-seventh that of copper. They are 100 lbs. per 
yard in weight , or IO sq. ins. in sections. They are copper­
bonded, with 1¼-sq. -in. copper section. The insulators are 
placed 9 ft. apart. 

The present rolling stock comprises twenty-eight trains, 
eac h of a total weight of 180 tons plus the passenger load, 
the passe nger seated capacity being 350. The motor cars 
weigh 40 to ns, and the trailers 25 tons each. Each fu ll 
train con sists of two motor coaches and four trai lers. The 
motors are rated at 150 hp, and there are four of these on 
each motor coach, giving 1200 hp to the fu ll train. This 
yields an ace el era tion of l ¼ ft. per seco nd per second. 
T here are in add ition ten trains of a total weight of 185 
tons each, the motor equipment being so mewhat heavier in 
these. The \Vestinghouse unit switch sys tem of train con­
trol is used. Besides these, there are ten lo comotives of 
woo rated horse-,i::ower eac h with four motors. These 
locomotives weigh from 45 to 50 tons, and are capab le of 
drawing 250 tons up a g rade of l in 40 at IO 111. p. h. 

In November last complete systematic tests of the whole 
generating plant were made. It is unnecessary to give here 
all the details of these tests. The "Engineer" mentions the 
fo llowing resu lts: The boi ler test la~ted six hours, the 
gage pressure being 188 lbs. per square in. and the super­
heat 150 <legs. F. T he feed rea ched the eco nomizers at 
160 <legs. F. , and left them at 253 <legs. F. The water 
actually evaporated was 3¼ lbs. per hour per square foot 
of heating surface, th e coal consumed being 23¼ lbs. per 
hour per square foot grate area. This corresponds to a 
steaming power of 7.94 lbs. actual superh eated steam per 
i::o und of coal burnt. Apart from the action of the feed 
heater and the economizer , which together raise the feed to 
253 <legs. F., the boi ler proper ~nd its superheater have , 
therefore, an evaporative ethciency of 9.0 lbs. wa·er from 

1095.6 
and at 212 deg. F. per pound of coal burnt (7.94 X ---

965.7 
= 9.0). Taking the boiler along with the feed heater and 
economizer, the whole plant has a heating efficiency of 
1263.6 
--- X 7.94 = 10-4 lb s. from and at 212 <legs. F. per 
965.7 
lb. of coal. This means 84¼ per cent efficiency, since the 
coal used had l 1,980 as its calorific value. T he percentage 
effic iency of the boiler and superheater separately is 73. 
Deducting 12 per cent of moistu re co ntained in the fuel , 
the consumption of d ry coal per kilowatt-hour was 2-4 lbs. 
Co nsidering that there was 8¼ per cent of ash as well as 12 

. . . 
per cent of moisture 111 the fue l these results are very good. 

The turbo-alternator test was carried out with 184¼ lbs. 
stea m gage pr essure and 150 <legs. F. superheat, the average 
vacuum pressure being I¼ lb. per square inch absolute. 
During a six hours' "full-load' ' run the actual variation of 
load was from I 200 to 6000 kw , and averaged 3850 kw. 
During a subsequent two hours' "half-load" run it varied 
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from 800 to 3400 kw, and averaged 2175 kw. T he actual steam 
consumption per kilowatt-hour was 18.3 lbs. at full, and 22.2 
lbs. at half power; but with the allowance made on account 
of the above large variation and for other reasons, the fu ll -

Ton llliles pe r " 'eek (i11eluding shunting and empty), 

is 6 per cent of 170 tons, and this ought to be remembered 
in considering the other figures of the diagrams. For in­
stance, the average energy from sub-stations per ton-mile is 
74 watt-hours, but reducing this Ly 6 per cent, the real 

figure, taking into account passenger load, 

Kilowatt Hours from Substations __________ _ is only 70 watt-hours. 
" 'ntt " Generating Stat ion per Ton Mile . - -- - -- - -- - T he coal consumption includes all bank­

ing-up time and lo sses on economically 
small loads. The output fro_m the sub-sta­
tions is between 82 and 83 per cent of that 
generated. Of this latter output between 9 
and 10 per cent is spent on lighting, ma­
chine driving, etc. Thus about 75 per cent 
of the power generated is used for actual 
traction work upon the track. It is this last 
consumption that is given in Fig. 1 as "Con­
sumption per train-mile and per ton-mile 
from sub-stations." P er train-mile of I 70-
ton trains the average is 12,800, and per ton­
mile 74 watt-hours. Per ton-mile ¾ lb. of 
coal is used, costing .0046 cents. The cost 
in coal consumed varies very uniformly in 
proportion to the 01:1tput, while the other 
costs in• this station are low, being only 
about .016 cent for labor and .001 cent for 
lubricant and supplies. The total cost thus 
comes to only .063 cent on the average per 

Substation s " -------- --
1-,----.-----.-ns-ns,,-----.----.----.----.---.-----.--.-------.----.--.---r----.----,----.--J 

Street Ry .. Jom nal 

Cost of Coal per Ton l\Iil e, Cents -- --------- -
,, ,, \\7ages ,. ,. 

Tota l Cost 

FIG. 1 

load consumption is within the guaranteed 
17 lbs. per kilowatt-hour. If 85 per cent 
be taken as the mechanical and electrical 
effic iency of the combined turbine and al­
ternator, this figure of 17 means 14¼ lbs. 
per kilowatt-hour, or 10.8 lbs. per horse­
power-hour of mechanical work done by the 
steam on the turbine blades. 

>--1----+----+-~•0_77----<0-------<--"'-'~il+---+---+---+----+---+---+---+---+---+---+---+----+-< 
--..,..c_o_st.;_, i_;:Cc;..en_ts-11. 

The principal statistics of the last fou r 
months of 1906 are presented in the accom­
panying four diagrams. For the purpose of 
obtaining a definite figure for train-miles all 
the trains have been reduced to equivalent 
trains of 170 ton s' weight, although many of 
the trains are three-car or "half" trains, and 
also the real weight of a full train approxi­
mates more nearly to 180 tons than to 170 

.Oi50 I\ 
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FIG. 2 

W ednesday, 26th. D ec-Pmber 1906. T ot.a l Output 91,000 K. W . Hrs.------
ton-mile. Per kilowatt-hour generateo the 
average figures are: 4¾ lbs. coal, costing 
0.5 cent; wages, 0.2 cent; supplies, .01 cent; 
total, 0.71 cent. This figure includes no de­
preciation or repairs, nor does it cover in­
terest on capital outlay. 

Friday 28th. 104,800 " 
Sunday 30th. 56,400 " 

7000 

;: 

FIG. 3 

to ns. In calculating the ton-mileage the passenger load has 
been neglected. The seating capacity gives a full passenger 
lead of about 20 tons, but as during certain hours there ts a 
considerable standing load, 10 tons of passengers per full 
train is probably an under estimate of the average. This 

;::: 
Street Ry Journal 

The installation is fortunate in the fact 
t_hat the morning and evening demand peaks 
are not nearly so pronounced as they are on 
very many electric traction systems. This 
is shown in Fig. 3, which gives the hourly 
output throughout three typical days. The 
Metropolitan Railway is used as a means of 
business communication right through all 
the mid-day hours. Also for at least four 
hours at night there are no passenger trains 

running, and for three out of every twenty-four hours none 
of the big turbo-gen erators is at work. The load factor 
is thus 42 pet cent, reckoned on the normal capacity of the 
four units installed. 

The staff works in three shifts, and over its eight hours 
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each shift has a low load factor of employment. T he three 
shifts all told of high and low degree number 42 persons, 
or .0030 of an individual per rated kilowatt. The total 

.H 
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" ·e ight of Coal per K .W .Hour Gen erate rl, Lbs. -----------­
Cost " " Cents-------

,, v\l"ages ' ' '' 

Total Cost' 

--- Total Cost 

mistake on account of the difference in location or manipu­
lation of th e different parts by the men. No matter who 
built the cars, the location of the controller, air brake, hand 

brake, gong pin, sand pin, scraper lever , 
<loot and step, levers, overhead switc hes, bell 
cords and register cords, coul d and should 
remain unifo rm, so that a man stepping 
from one car to another could manipulate 
the di ffe rent parts as mechanically as a 
touch typewritist does the keyboa rd of the 

~ -~,_.:_' 6'---1---+-----+----+--+---l--+--+--+-----+- -+--+----+--+--+--+-------+--t 
machine. 

A great many accidents have happened 
through lack of th is uniformi ty; fo r in­
stance, a controller and brake are a certain 
di stance apart, so that a short man can turn 
both at once. O n the next car they are 
several inches apart and he must operate 
one at a ti me, often beco ming confu sed with 
dire resul ts to t he company and himself. 
The location of the overhead swi tch, if the 
co ntro ller sticks, is importa nt, and when he 
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FIG. 4 

num her of stokers is 14 to take charge of boi lers whose 
normal duty to evaporate and superheat 280 ,000 lbs. or 
125 tons of water per hour. 

---•♦-------

A CLAIM AGENT'S VIEW OF STANDARDIZATION 

T he fo llowing address on the standardizat ion of street 
railway equipment from t he standpoint of a claim agent 
was delivered at the March 13 banquet of the Massa chusetts 
Street R ailway Association in Boston by Edward O' Calla­
ghan, claim agent of the Boston & N orthern Street R ail­
way. It was afterward the subj ect of a general di scussion 
among the street rai lway men present, a large majority 
favoring standardization along the li nes advocated by th e 
speaker. 

STANDA R DIZATI ON FROM THE STA N D PO I N T OF A CL AIJ\I 
AGE NT 

T he adoption of a standard for the co nstru ction of car 
bodies, trucks and electrical equi,pment has been a subj ect 
fo r deep thought and discussion in this a nd kindred associ­
ations fo r a long t ime, and judging by the numerous and 
ever varying types we see on diffe rent roads, the results up 
to date are not encour aging to its advocates. In taking up 
this subj ect, th e principal points to be considered are the 
prac tic ability, the advantages, if any, and the cost. If we 
are satisfi ed on the fi rst two , we shoul d not be " phased" by 
the question of cost , unl ess we fi nd it disproportio nately 
great. This quest ion, like a great many others of im­
portance in railroading, is largely a local one , as the typ e 
which may be very satisfa ctory in our new \Vestern cities, 
with wide streets, wo uld be out of the quest ion with us in 
the E ast ; but taking it as a general proposition . I think it 
unwi se, with few exceptions, to adopt a standard. We 
want the best, and in thi s age of progress, when invention 
and improvement fo llow one another in rapid succession, we 
should allow the widest possible latitude in style and di­
mensions of parts and then choose the most suitable fo r 
certain localities. 

Considering the subject from the standpoint of the claim 
agent, the standardization that counts is that which enters 
into th e operation of the car by the conductor and motor­
man, that which makes their work as uni fo rm as possible, 
and eliminates every fo reseen possibility of confusion or 
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wants it he is liable to find it in front, where 
he can reac h it easily and almost instantly, or out of reach 
overh ead so he has to take one of the handles to st rike o ff 
th e connection. Again, when he is approaching a team 
and it pulls in front sudde nly or some careless pedes trian 
steps in front , he wishes to make an emergency stop. He 
puts his foo t out to operate the sa nd box and at the same 
time sets h is brake or reverses. I-le then is liable to dis­
cover that the sand pin is differently located than on the 
other car. T he di ffe rence in width of cars is sometimes 
fo rgotten, so that the side of a t ruck, part of a load, a tem­
po rary fe nce by day or a warning light by night may be 
struck, with several claims fo r damages as a result. 

A noth er trouble which unnerves the motorman when cars 
are in danger of colli sion either head-o n or rear-end, is the 
fre quency with which one car overrides the oth er and 
smashes in th e vestibules, owing to the differe nce in height 
of platfo rms and bumpers. With his own li fe in clanger , 
he is liable to beco me co nfused and forget to do the proper 
thing if he does no t actually do the wro ng one. 

This brings us to the most important par t of the whole 
equipm ent to standardize; either have the pl::i. tfo rm s at a 
sta nclarcl height, so the ordinary bum pers wi ll surely meet 
or adopt a sta ndard bumper which will prevent the highest 
plat fo rm fro m over-riding, and also the lowest from passing 
underneath. For any co mpany using cars of di ffere nt 
heights of platfo rms, this absence of u niformi ty is a costly 
matter. T he cost of repairing cars alone is a lJig item, bu t 
back of that , we have the bro ken legs and bruised spines 
when passengers a re caught, and go ing st ill fur ther we have 
the exaggerated claims fo r triflin g injuries and fa ke claims 
where there are no injuri es at a ll. A ll this is principally on 
the strength of the damage to the cars, whereas if they had 
collided with even greater force and no appare nt damage 
was done because t he bumpers met squarely, th e rJassengers 
would not co nsider it much of an accident ; and if any did 
go into co urt they could not play on the fee lings of the 
jury by describing the damage clone and gaging the for~e 
of the blow thereby. Many thousands of dollars have been 
voted away by juries where the inj uries were t rifling, sim­
ply because of the blood-curdling description of th e acci­
dent, the smashing. crashing and rending of glass, iron and 
timbers. I firmly believe that enough money goes in re­
pair~ and settlements in one year to standardize the plat­
fo rms and bumpers of every car in the State. 
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The absence of uni fo rmity is still more annoying to the 
conductor , and is a very liberal contributor to the ac cident 
column. T he location uf bell cord s a nd register cords is 
so mething that neve r seems to trouble the car builders,­
any old place seems good enough fo r them, but it is of 
g reat importance to conductors not over the average height 
when the aisles and platfor ms are packed and when they 
have all th ey can do to reach them even when the car is 
empty. Many a time the fa ilure to ring a quick bell or 
three bells to preve nt an acc ident is due to the bad location 
of the bell cord. In some cars they are se t so far back tha t 
a short conductor actually walks on the feet of the passen­
gers while endeavoring to reach them, a nd frequent ly dis­
turbs passe ngers' hats in the same manner. T his applies 
with greater fo rce to the register cords, as they are more 
in use. Again , both co rds a re sometimes so near togeth er 
and sag so much between pulleys that the condu ctor has to 
puzzl e over t hem for some time befo re he knows whi ch is 
which. Some cars have the bell cord above and so me 
below the register cord. \Ve can readily understand that 
qu ick , business-like work is out of th e ques tio n under such 
difficulties. A ll t his wastes time a nd keeps the co ndu cto r 
insid e the car, when he should be on the rea r platfo rm safe­
guarding hi s passengers and the company's treasury. 

These things are very annoying, and although t riflin g in 
themselves th ey often lead to trouble of a more or less 
serious nature on account of th e extra bo ther aud w metimes 
the twitting of the passe ngers. If he happens to be se nsi­
tive or not over level-headed, the co nductor becomes im­
patient, nervous and snappy; he gives th e wrong change , 
does not punch transfers right , carries passengers by their 
destination, or starts his car too qu ickly. Each mistake 
adds to his discomfiture, unti l he is unfit to handle a ca r. 

\Ve will now assum e that we have a st~ndard equipment 
and it is of the utm ost importance that it be maintained as 
such. T his is not a lways as easy as it seems ; some em­
ployees are careless, and some are ac tually destructive a nd 
abuse everything they handle. T he motorman wi ll st rain 
his brakes un til they are unfit fo r use, will mix gong and 
sand pins, bli ster th e co nt ro ll er fin gers by delayi ng between 
points, and th e conducto r will sometimes in an ugly fi t 
deliberately break his bell a nd register cord s. To correc t 
by discipline is difficult , howeve r , fo r reasons well under­
stood, and the greatest care should be taken to see that all 
parts are in perfect working order at all times. For in­
stance, the length , width and shape of gong pins and sand 
pins should be uni fo rm, not everything from a 6-in. square­
headed lag sc rew which stands I¼ ins. over the floor with 
a st icky thread and so slim that it runs do,vn beside t he 
ta i:: per to a fl at-headed 2¼ -in. pin which is so close to the 
floo r tha t a li tt le sand will prevent it from wo rking. In the 
latter case the moto rma n has to stoop down, pick it up and 
clean it . du ring which time he may have an acc ident. T he 
brake chain should be so adjusted that it will not requi re 
three turns where the last car had only required one. 

Another in jurious result of th e absence of uniformi ty is 
the effect it has in shapi ng publi c op inion. R egular patrons 
often ride on the platforms, and beco me more or less fa­
miliar with the wo rking of a car and are quick to notice 
defects and to critic ise the management. O ften, owing 
to statements of dishonest employees. they become imbued 
with the notion that the management and not the employee 
is to blame for a good many ac cidents, and even where the 
employee may be clearly to blame he will lay th e blame to 
some ddect which does not exist. The passenger , owing 
to certain things he had noticed at different times, believes 

him, hence we fi nd t hat passe nger to prove a poor witness 
fo r the company and his neighbor a poor juro r. 

Ca relessness a nd poor j udgment on the part of employees 
insure a certain number of acc idents, and everything pos• 
sible should be done to confine them to this class by adopt­
ing and maintai ning unifo rmity wherever possible in every­
thing that counts in th e operation of a car. These stan­
da rds should apply not merely to local conditions. If gen­
era l, they would result in a great sav ing by stoppin~ 
the destruction of property, the maiming of passengers, 
and preve ntin g a numb er of minor accidents by removing 
"as fa r as lies in the power of the management" so many 
co ntributing causes. 

•• 
MEETING OF THE UNDERWRITERS' NATIONAL ELEC· 

TRIC ASSOCIATION 

T he annual meeting of the E lec trical Committee of th e 
U nderwrit ers' National E lectric Assoc iat ion to consider 
changes in the national elec trical code was held March 27-28 
at the rooms of the New York Board of F ire U nderwriters, 
32 Nassau St reet , New Yo rk. T he suggestions of the sub­
committee on wiring a nd equipment of street rail way prop­
er ty, including rolling stock , were published on page 451 of 
the STREET RA ILWAY Jo uRNAL fo r March 16, 1907. 

Rul e 28, Section b: T he co mmittee proposed to amend 
thi s sec tion !Jy the use of the fo llowing words: " Must not 
be used when the di ffe renc e of potential between th e two 
wires under normal conditions is over 300 volts." It was 
decided not to adopt thi s amendment , but to add a note in 
fi ne print to th e code exempting railway circuits from Sec­
tion b of Rule 28. 

Ru le 33, Sections c and cl: The obj ec t sought by the 
amendm ent suggested by the committee was approved. A 
change was made in the wo rding of eac h amendment, how­
ever , by substituting the word "may ' ' in each case instead of 
" can." It was thought tha t th e fo rmer word expressed 
permission better than the word "can." The last clause of 
the amendment to Sec tion c in it s original draft read: "The 
cur rent must be cu t out of the building whenever the latter 
is .not in use or the road is not in operation." It was not 
the intention of the sub-committee to require that the cir­
cui ts should be cut off when there is an inspector in the 
bu il ding, a nd it wa s dec ided to reword this sentence so as to 
permit the use of current in the building und er these cir­
cumstances. 

Rule 33, Section e: 
they read a s fo llows : 

Clauses I and 3 were united so that 
" Cut-outs and switches must be 

plac ed betwee n non-g rounded side and light s or motors 
they are to protect. " 

T he wo rding of the proposed clause 4 of Rul e 33, Section 
c, was also referred to a committee for rewording. A s 
ex pressed in the amendment proposed by th e committee it 
woul d seem to dictate the use of a No. oo B. & S. gage 
wire for co nnecting the lighting circuits to the rail return, 
whether there is one lig ht or more on the circuit. It was 
decided to change this wording so as to permit the lighting 
circuits to be wired under th e usual rul es and simply 
grounded to the No. oo main to the ra il return. 

O n the morning of March 29 a short co nfe rence of the 
assoc iatio n was held as to the advisability of drawing up a 
code fo r hi gh-voltage single-phase t roll ey wire insta llations, 
such as those from 3300 volts to 1 I ,ooo volts. It was th e 
or: inion of the assoc iat ion, however , that it was too earl y in 
the a rt yet to make rulings of thi s kind. 
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TRANSPORTATION AT THE JAMESTOWN EXPOSITION 
BYE. C. HATHAWAY 

General lVIan:i;::er, Norfolk & Portsmouth Traction Company 

T he problem of handlin g the millions of people who are 
expected to a ttend the Jamestown Exposition, to be held at 
Sewell 's Po int on Hampton Roads, Va., this coming sum­
mer, is one which wi ll doubtless be of interest to the readers 
of the STREET RAILWAY Jo uRNAL, and I shall endeavo r to 
give as concisely as possible our plans for doing this. 

There are two tro ll ey lines, both double-tracked, which 
will operate between Norfolk and th e Exposition grounds, 
viz.: the Norfolk & Atlantic T erminal Co mpany a nd the 
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also recently acquired by this co mpany. This latter line 
a lso crosses the Norfolk & W cs tern at another point by a 
single-track viaduct, and it is proposed to run all cars o t 
both companies out of th e city and across the Norfolk & 
\ Vestern via th e lines of the Bay S hore and return via the 
lines of the Norfolk & Atlantic Terminal Company. T he 
cars of each compa ny will then return to their own tracks 
on the other side of the ra ilroad, t int s making a loop 
throug·h which all cars wi ll operate in one di rection. T his 
will faci litate the operation of a fast schedul e and do away 
with all chance of acc idents at the viaducts. 

The Ocean View division of the No rfolk & Portsmouth 
T raction Compa ny run s from No rfolk to Ocean View and 
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FIG. 1.- PL,\ N OF J Ai\lESTO\VN EXPOSITION, ON 1-IAi\IPTON ROADS 

Ocean V iew division of the Norfo lk & Portsmouth T ract ion 
Company. 

T he Norfolk & A tla nti c Terminal Company, recen tl y ac­
quired by the Norfo lk & Portsmouth Traction Co mpany, is 
a double- track troll ey line of standard gage which opera tes 
betwee n Norfo lk and what is know n as "Pine Beach," a 
summer resort operated by the same company a t Sewell's 
Poi nt, and on from the latter place by ferry to Newport 
News. 

On this line a single-track viaduct across the Norfolk & 
\Vestern Railway necess itates a wait when two cars have to 
pass at thi s point. T o avoid this wh en we a re running th e 
frequent schedule which will be necessary dming the Ex­
positio n, we ha ve gotten from th e city a temporary permit 
to lay certain tra ck co nnecting th e lines of this company 
with those of the Nor folk & Ocean V iew Railway Company 
(formerly the Bay Shore Terminal Company), which was 

\iVi ll oughby Spit and from there by fe rry to O ld Point om­
fo rt. \ Ve have ex tended thi s line from a point just below 
Ocean View, known as the Govern ment Reservation, across 
the country on the shores of \ Vi lloughby Bay to the Exposi­
tion grounds, a di stance of about 3 ½ miles. T hi s road is 
a double-track line with a 5-ft. 2-i n. gage. 

T he use of these two lines makes pract ically a fou r-track 
line, and as the terminal s in Norfo lk are at different point , 
the crowd will be divided in loading. 

We have purchased about for ty B r ill semi-convertible 
cars and forty open trailers, and these, with the cars we 
already own. wi ll enable us to run a motor car and trailer 
over each line every 2½ minutes, and during ru sh hours 
every three-qu arters of a minute. Countin g 250 passe n­
gers to the train, this wou ld mean a ca pacity of 12.000 an 
hour in each direction. 

T he terminals at the Exposition grounds are shown on 
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FIG. 2. - PLAN OF TERl\IINALS AN D APPR OACH OF ATLANTIC T E R MINAL DIVISION 

the accompm1ying map, Fig. 2. The difference in the gage 
of the two lines necessitates two separate statio ns. 

The Atlantic Terminal cars will come in and unload 
passengers at the point C, continue around to the point D , 
where they will load, go on around the loop and return to 
N orfolk. The Ocean View division cars will come in on 
the other side, unload at the point E and proceed to the 
point F, where they will load and return around the loop to 
Norfolk, Yia Ocean View. As shown on the map there are 

three cross-overs in front of the loading platforms on each 
side and frequent cross-overs at other points, to facilitate 
switching cars for loading and unloading. 

On each side are three loading pens each I 10 ft. long. 
Each pen is provided with two gates at about the points 
marked :r, and each gate has a turnstile and a ticket­
chop per, one man to operate each ticket-chopper and one 
man to opera te each turnstile. Six cars at a time can be 
loaded at each terminal, and with one gate for each car and 

FIG. 3.- GEJ.'JERAL PLAN, SHOWING TERMINALS, GROUND S AND I NTRAMURAL RAILWAY 
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the divisions between the pe_ns, there will be little danger 
of accident in loading cars. It will also be seen from the 
map that the storage track on the terminal side extends from 

sides our own will land, bringing people from Newport 
News, Old Point Comfort, Hampton and Norfolk. 

There will be a cashier's office at the Terminal station and 
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FIG. 2 (CONTINUED).- PLAN OF TERMINALS AND ATLANTIC TERMINAL DIVISION 

the point G around to the point H, a distanc e of over 1400 

ft., and on the Traction side the entire inside track around 
the loop is available for storage for about th e same distance. 

the surplus money taken by the conductors will be turned 
in at stated intervals during the day. All receipts will be 
deposited in drop safes at this end and will be taken care of 

~ nrrf=t-tt;af-------------'200-ft.-. ------------lrm;II-,-~ 
by the treasurer and his staff 
at the close of each day. 

The fare between Norfolk 
and the Exposition grounds 
wi ll be Io cents or two tickets 
over the Norfolk & Atlanti c 
Terminal division, six tickets 
fo r a quarter being sold on 
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FIG. 5.- SECTIO N BB OF FIG. 2 

Where the tracks 'cross at the point I , one track passes over 
the other, thus doing away with the danger and delay inci­
dent to a grade crossing. 

In the space just outside the Exposition gates will be 
erected booths from which tickets will be sold. It has not 
been fully decided whether the plaza between the terminals 
,vill be paved or covered with crushed stone. 

j 
The third rail from the point where the Traction Com­

pany's tracks join the T erminal tracks is for the purpose of 
enabling the cars of the Traction Company to reach the 
freight station shown on map Fig. 3 and in detail on map 
Fig. 6. 

A smaller terminal station will be located opposite the 
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FIG. 4. - SECTION AA OF FIG. 2 

freight depot , with the same turnstile arrangement. This 
will be the terminus of the cars operating between the 
grounds and the company's pier, where various boats be-
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FIG. 6.-TRACKS AT FREIGHT STATION 

both lines. T he fa re over the Ocean View division has not 
been fully decided upon on account of the necessity of 
having three coupons. The distance via Ocean View is 
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9 mil es and will consume approximately 40 minutes. The 
distance via the Atlantic Terminal is about 6 mil es and 
co nsum es 30 minutes. 

At the Norfolk encl the cars of bnth co mpani es operate 
around loops, so that there wi ll be no delays in switching 
and turning cars. 

\ Ve have studied every phase of the situation and feel that 
we have a very co mpl ete plan, ancl with the vario us steam­
boat lines which will be operating betwe,p1 Norfolk and the 
Exposition grounds " '.e shall have no difficulty in handling 
the crowds. 

---•♦-------

THE DAYTON MEETING OF THE CENTRAL ELECTRIC 
RAILWAY ASSOCIATION 

T he l\Ia rch meeting of the Ce ntral Elect ric Railway As­
sociation was held at the A lgonquin Hotel, Dayton, O hio, 
l\Iarch 28. I t was well attended and the discussion of th e 
papers prese nted was animated and exceedingly interest ing. 
The morning session was orened by President N icholl at 
I I :30. Retiring P resident Spring ~ook the occasion to wel­
come his successor, President N icholl , to the chair ancl to 
extend to him the best wi shes of the association, and as a 
token of the esteem in which he was held presented him a 
bouquet of roses. In a few appropriate remarks P resident 
N icholl thanked the association fo r th e honor co nfe rred 
upon him and stated that he regretted very much his in­
ab ili ty to be at th e Indianapoli s meeting, at which he was 
elec tecl. He urged all to attend the meetings ancl to come 
fully prepared. H e believed none could spend one day 
every two months to a better adva ntage than by attending 
the meetings. 

After the minut es of the last meet ing had been approve:! 
the fo llowing paper on "'Track Bonding'' was presented by 
Thomas B. Mcl\Jath, civi l engineer of the Indianapoli s 
Traction & Termin al Company: 

TRACK BONDING 

The earliest track bo nding noticed by the write r was th e 
bondin g of the old tram rai l on ,vooden stringers. T his 
was done by drilling a ¾-in. hole in the t ram near the end 
of the rail. The bond co nsisted of a No. 4 galvanized iron 
wire; a riv et was sta r ted in the hole, about two turn s of th e 
wi re were taken around the rivet and then the rive t was set. 
In speaking of this work, some time ago, a statement was 
made that no pains were taken to get good contact. Thi s 
is the general opinion of present criti cs, but it probably 
was never the case. Frantic effo rt s were made to pour 
solder on the wraps of wire around th e head of the riv et s. 
T he head of the rivet was under the ra il and the space 
required for clearanc e was obtained by notching the 
stringer. The encl of a rail only was rai sed dur ing th e work 
of installin g the bond so as not to interfere wit h the service 
of mul e cars which pas~ed over th e roacI every ten 
minutes. Both the contempt of th e mule driver fo r the new 
methods of propul sion and th e conceit of the expert apply­
ing bonds often fo und ready expression in plain but vivid 
language. 

The next method of bo ndin g, so fa r a s the writer knows, 
st ill retained the use of the galva nized iron wire, but 
the supplementary wire was carried the fu ll length of the 
track and was connected with each joint bond. Even in 
this type of bonding an effort was made for good contact, as 
all wire splices were soldered. 

Failure of the bonding during these periods was not hard 

to expla in. T he enti re track co nstruction was so weak that 
th e impossibi li ty of securing a proper return was chargeable 
largely to the track as well as the lack in capacity of the bond. 
A t this time, whil e the tram rail was still in use the 4;½-in. 
gi rder rail was considered stand ard const ruction fo r horse­
car work and was expected to be sufficient for electric cars 
if it were only bonded. 

The chan nel pin was generally used with wire bonds and 
,vas th e first effici ent te rminal. It was fir st used with gal­
va nized iron wire up to No. 0000. 

T his type of bonding held its own in popular ity and effi­
ciency till driven out by bonds 'co ncealed under the angle 
p lates. I ts popularity was la rgely due to the possibility of 
using old sc rap wire from feede rs and trolleys as bonds. 
Its effi ciency wa s due to its easy appli cation by unskilled 
workmen. Its failure was caused by the ease with which 
the copper was stolen on exposed track. 

\ Vith the 6-in. girder rai l, however , a much better bond, 
known as th e Chicago bond, was used. Those employed 
by the writer had a solid No . o wire with a large base at 
the terminal encl , and the terminal was threaded. After 
the terminal was put through th e rail a brass nut was put 
on and pulled tight . The surfac e of the rail around the hole 
was milled with a special tool, and a large a rea of contact 
was provided by th e boss on th e terminal which pressed 
against the mill ed surface. Special pains were taken for 
contact, as a strip of solder was introduced under this boss 
and after heating it with a torch the nut was given an extra 
turn. Finally th e end of the thread was riveted to prevent 
the nut becoming loose. 

The next bond coming under the writer's notice was the 
No. oo Atkinson " horseshoe," about 2;½ in s. long. This 
bond was desig ned to be ap,pEed with a single screw com­
pressor , but in reality a large majority were driven in and 
riveted wi th a hamm er. T his bond gave good results on 
acco unt of its in crease in capacity when used on good firm 
J0mts. O n loose joints, however, it s shortness and lack of 
fl exibility soon resulted in the contacts being destroyed. 
T he No. ooo and No. 0000 'v\T ashburn & Moen bond 
known as th e Crown bond was next. This bond had a 
holl ow terminal which was expanded after it s in sertion in 
the rail by a tapered steel plug driven into the hollow 
terminal. These bonds proved to be good. The point of 
fai lure was generally in drilling a hol e of th e exact size 
needed for the terminal, and the limitecl expansion the plug 
wou ld give. The result was loose terminals. There are 
bonds of this description in track at Indianupolis that test 
fa ir now after six and seve n years use. 

The standard bond in use in Indianapolis is a N o. 0000 

10-in. fl exible bond with ¾-in. compressed terminal. With 
thi s type of bond the chief difficulty is the connection of the 
flex ibl e strand or ribbon wire with the terminal. Each 
manu facture r claims that his process is the bes t. But all 
bonds are subj ect to the personal errors of the workman 
in manu fact ure. Certain hea t conditions, together with 
pro per man ipula tion at the exact moment. a re esse ntial to 
th e co nstruction of a good bond. Individual wires which 
are badly burned or practically cut through in the process 
of- forging are frequently fou nd in all these bonds. I know 
of no practical te st that ca n be applied to ascertain the con­
ditions at the point where th e strands merge into the ter­
minal. If the terminals are sawed open with a hack saw, 
th e condition of th e surfaces exposed is no proof of their 
ori ginal co ndition, as the drag of the saw teeth in a ma­
terial which fl mvs as readily as soft copper will cover and 
smooth over irregularities. If the terminal is cut in quar-
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ters by a hack-saw down to the flat and these quarters are 
spread and flattened back by sharp, heavy blows with a 
hammer, such a test may demonstrate the ductility and hard­
ness of the material and may show so me measure of the 
contact between the ribbon wire and the head in cases where 
the head was originally a separate piece. For testing the 
union of ribbon or strand wire with the terminal, the follow­
ing is suggested: Hold the head of the bond firmly in a 
vice, then after cutting the strands some 2 or 3 in s. from 
the head, bend them back against the terminal. Then take 
the individual wires and separate them from the head by a 
strong, sharp jerk. This will show, relatively, any reduc­
tion in area, brittleness and possible defect at their junction. 

Manufacturers do not pay sufficient at tention to smo oth 
terminals. Frequently termin als a re so rough that an ap­
preciable flow of materi al under compression will be re­
quired to bring cavities into contact. 

A serious difficulty in bonding is the drilling of holes in 
the rail. New twi st drill s will boi·e an exact hole, but if 
they are ground by hand the holes which they bore will not 
be true. A tool grinder is therefore esse ntial. A Yankee 
tool grinder in the shop, or one of the portable tool grinders 
now obtainable, should be used exclusively for bitts. A 
portable grinder costs about $15 and ca n be fastened on a 
hand car, wag911 bed or even on a block of wood. In the 
latter case the grinder is convenient to carry, and ,vhen 
nailed to a pole or a tie, g rinding can easi ly be accomplished. 

In one case, after carefully bonding some 3 miles of track 
the writer found at th e end of three months th at 15 per 
cent of the bonds were faulty, and is co nvinced that de­
fectively ground bitt s were entirely responsible for thi s con­
dition. The original hol es were drilled with a Ludlow elec­
tric track drill after the track was laid , and the holes drilled 
dry so that no oil or du st could prevent co ntact . T he bonds 
were immediately applied with good co mpression. It wa:-. 
decided that one of the bitts used, due to defective grinding. 
must have drilled a hole nearly one-eighth of an inch large. 
The only defective bonds were co nsecutive along 0 1i e ;,ich: 
of the track, and the holes were a ll fo und to be too large. 

It is necessary to in sist on the use of the tool gr inder , as 
men claim they can grind better by hand. Investi gatio n 
has shown that all cl aims of better grinding by hand were 
due to a wire edge left by the tool grinder which prevents 
good cutting. The wire edge can ,~as ily be removed by the 
back of a knife blade. 

If one man is made respo nsible fo r the field gri nding he 
will soon learn the nece§Sary kinks and take pride in doing 
the work well. 

The writer has never personally used a plastic bond. His 
experience with so lders of low melting temperature, an d 
which contain bismuth and mercury, indi cate to him th at 
such alloys will granulate and disintegrate in time. 

Soldered bonds arc a succcess where carefully appl ie r! . 
They give good contact, and are hard to remove. Good 
track with firm joint s a re necessary for the success of a 
soldered bond. 

The use of a •bond brazed to the rails by mea ns of an 
electric brazing device gives the best co ntact that can be 
obtained. This proces.-, of brazing, however , includes the 
merging of the ribbon wires into a solid mass fo r a ter­
minal, which is the most delicate part of bond ma nufacture. 
The forging of a bond can be entrusted only to a workman 
of the highest skill. Railway companies will find it d ifficult 
to do work themselves with such a machine, unless able to 
find and keep an operato r with the requisite skill. 

In Indianapolis there arc 40 miles of track with cast-weld 

joints. T hese joints have been tested several times for elec­
trical contact, and show well in th is respect. Only I per 
cent of open joints have had to be rebondccl after five and 
six years of service. 

lt is frequently impossible to bond all join ts in special 
work. as the co mpressor ca nnot be applied. Long bonds 
mu st be used to co nnect all pieces that would leave open 
JOmts. I n addition it is best with complicated layouts to 
use long bonds to jump the entire job of speci:al work. The 
size and number of such lo ng jump bonds de~end on the 
amount of return current to be carried. Long bo nds can be 
made with terminal s spliced and soldered to the wire or 
cable. 

Manufacturers charge more for two terminal ends than 
for a 30-in. cable bond, which cut in two will provide the 
desired terminals. T he reason for thi s is a secret of the 
manufactu rer. 

The general rule fo r cross-bonding is to use a cross-bond 
every 500 ft. and at both ends of all special work. Double 
track should be bonded across at least every 1000 ft. A 

" boEd made 66 ins. long will suffice for both track and devi' 
st rip cross-bonding. 

Bond testing can be clone with very simple instruments. 
T he doubl e voltmeter is sufficient. This is wired to knife­
edge terminals. One readi ng is taken th rough the joint , the 
other reading through a similar length of rai l. A com­
i;ari son 0f the drops shown by each meter will give the 
relative conductivity of joint and rail. A joint showing 
three times th e resistance of an equal length of solid rail 
is freque ntly permitted. Greater resistance indicates that 
the bond should be renewed. T he expen se of removing and 
replac ing the pavement , however, frequent ly prevents 
proper atte ntion to poor bonds. 

I t is a slow and tedious job to go over any le ngth of 
track wit h a bond tester. Enough attentio n is, however, not 
given to the condition of boncli,i.g. A bond supervisor 
should be employed on all roads and he should have no 
other duties· which will prevent hi s making proper inspec­
tio n. A goo d bond supervisor wi ll undoubtedly be termed 
a cra nk hy co nstruction gangs; if so, th is proves his effi­
ciency. A te st car for general inspection of bonding would 
be a good investment for roads of co nsiderable length of 
track. Such a car has made trips over Indiana and O hio 
roads. T he car gave the gene;-2.l conditions, but registered 
more open joints than actually existed, a s any break in 
co ntact between the wheel of the car and the rail s would 
also regi ster as an open joint. In spi te of any lo cal defect 
missed or non-exist ing defect registered, the car wo uld show 
the co nditions of bondi ng for less expenditure per mile than 
any oth er method. 

DISCUSSION UN TRACK BON DI NG 

The discussion fo llowi ng Tvir. Mc l\fath 's paper was largely 
confi ned to the method of drilling holes and to the use of 
brazed bonds. Mr. Mason, of th e E lectric Service Supplies 
Compa ny, thought that oil u-secl in drilling holes got into 
the steel and was hard to remove. Mr. McMath replied 
that he had forbidden the use of either water or oi l in 
drilling holes. 

G. H. Kelsey, electrical engineer of the Indiana Union 
Traction Com pa ny, said that one bondrnaker insisted on 
using gasoline to remove oil. He believed oil formed a 
coating of insulation and increased the resista nce of the 

bond. 
\\T. H. Evans, ma ster mechanic of the Indianapoli s Trac­

tion & Terminal Company, said that there was no question 
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but that oil was detrimental. He added that the later de­
velopments in the production of high-carbon or high-speed 
steel would per mit drilling without the use of oil or water. 

l\Ir. Kelsey wanted some info rmation concerning the 
brazed bond. H e said he had heard that one obj ection to 
th is bond was that in fusing the terminals the meshes were 
weakened. He thought this was probably due to improper 
fusing , but he wanted to know so me practical results from 
brazed bonds.• 

C. N. \Yilcoxson, general super intendent of the Cleveland, 
Southwestern & Columbus Railway, said that about fift een 
months ago he had two short divisions of his road bonded 
with these bonds. T he bonds were installed at a season of 
the year when wet weather and oth er conditions prevented 
the installation of soldered bonds. A recent inspection of 
the bonds on the different divisions after they had been on 
fourteen months showed that out of 1200 bonds there were 
seven defective. Of the seven, fi ve were defective on ac­
count of broken strands. The terminals of these bonds 
were intact and in good order. T wo bonds had one ter­
minal loose. He considered the showing a remarkable one . . 
At a la ter date 500 bonds were placed in bri ck pavement. 
The track was in bad condition and it was practically im­
possible to keep joints tight. O f th ese 500 bonds an in­
sp,ection showed 2 7 defective ones. H e thought this a very 
good showing, considering the condition of the track. H e 
said he would use many more brazed bonds thi s year. In 
two years , he added, he had used about 10,000 soldered 
bonds. His data were not sufficiently accurate to give defi­
nite resul ts, but he did not think the fa ilures excessive. 

George H . \Vhysall , of the Columbus, Delaware & Ma rion 
Railway, in speaking of the expense of installation of bonds, 
said that in installing 2000 twin terminal bonds th e expense 
of installation was from 8 to IO cents. The numb er that 
could be installed per day depended somewhat on the tem­
perature. During the installation of the firs t 1000 bonds 
considerable trouble was experienced by the breaking of 
drill s. The dri lls broken were usually those used to bore 
the two inner holes or the holes next to the end of the drill. 
He removed the oil used in drilli ng the holes by th e use of 
a cheese-cloth swab and gasoline. He took exception to 
Mr. Mdfath 's statements that the drill s should be machine­
ground. In all his work the drills were hand-ground, and 
he thought they could be ground more accurately by hand 
than with a machine. He added that trouble with bonds 
was usually because the company ex pected to get the work 
of bonding done by a section hand rather than by a me­
chanic. 

The nex t paper on the program, "Car Wheels fo r Inter­
urban Service," was presented by C. Skinner, master me­
chanic of the Scioto Valley Traction Company, Columbus, 
Ohio. 

CA R WHEE L S FO R I NTERURBAN AND CITY SERVICE 

I have interpreted thi s subject to mean, ""Wheels fo r heavy· 
interurban cars, operated over both in terurban and city 
tracks," and in the treatment of the matter at this time I 
have in mind only the operation of high-speed equipment 
weighing 40 tons or over per car. I am full y satisfied 
that in the selection of wheels for th is class of ' service the 
specifications of the Master Car Builders' Association 
should be adhered to as nea rly as possible. It may be, and 
in our case was, necessary to reduce the size of the wheel 
flanges somewhat to operate over city streets. I believe 
the flange dimensions may be safely reduced to (¼ ins. or 
1 in. in depth and to 1 ¼ ins. or 1 ¼ ins. through the throat, 

but I am firmly of the opinion that the 4-in. t read is essential 
to safe tracking and to obtain proper effi ciency in braking 
with heavy equipment. 

Since the introduction of the ro lled-steel wheel is com­
paratively recent, I will not enter into a discussion of the 
relative merits of this type as compared with the steel­
tired wheels which we have in use on all of our motor 
equipment. 

My experience has been that the fl angeless brake-shoe 
is best for service in which heavy cars are operated over 
grooved rail in city streets, for th e reaso n that the fl ange 
wear, always excessive, should not be increased by the use 
of a flanged shoe. W e have demonstrated by practical tests 
that the wear on the wh eel fl ange by a brake-shoe adhering 
to the fl ange of the wheel reduces the possible length of 
time between tire turnings by nearly 30 per cent. Therefore, 
in the operation of heavy equi,pm ent at high speed with 
flangeless brake-shoes, we need a fa irly wide tread to obtain 
sufficient braking power. 

The question of safety in tracking is an extremely im­
portant one. I believe all will agree th at no system of in­
spection, no matter how thorough, can be depended upon 
to detect a wheel loose and working at th e axle fit at just 
the time it occurs. Therefore, why reduce the factor of 
safety from this not unusual trouble, especially when we 
have to meet a condition in operating over city tracks that 
greatly increases the liability of wheels to loosen on the 
axle fit? Recognizing the desire and expediency of inter­
urban companies to operate their cars over the tracks of 
city companies within the limits of municipalities, I believe 
that in the operation of this same heavy equipment at high 
speeds outside of city limits, safety must be the first con­
sideration. 

Asking your further indulgence, I will give you a brief 
resume of the experience of the Scioto Valley Traction 
Co mpany with the wheel question. This company com­
menced operation in July, 1904, and until about Dec. I, 1904, 
it operated on its own T-rail tracks exclusively, not 
entering Columbus over the city tracks until the latter date. 
T he records from which data were obtained for this report 
cover ten 60-ft. p,assenger cars of this company, weighing 
42 tons each and equipped with 36~in. steel-tired wheels , 
having M. C. B. tread with fl ange I in. deep by 1 1-16 ins. 
thick through the throat. (This was found to be the maxi­
mum size of flange which could be operated over the groove­
rail tracks in the city of Col um bus.) 

The accompanying drawings submitted herewith show the 
exact wear on fl anges of a pa ir of wheels removed from one 
of the cars on March 22, 1907 ; this pair of wheels having 
been placed under th e car Nov. 8, 1906. with tires newly 
turned to the dimensions mentioned above. The mileage 
made by this pa ir of wh eels during this interval was 28,000 
miles. This wear was, however, somewhat abnormal, as 
we average about eight months between turnings, or about 
48,000 miles. 

The first five months of our operation, you will recall, 
was over T -rail, and I would call particular attention to the 
fact that during that time our wheel fl a'nges showed no 
perceptible wear. Since Dec. I , 1904, or during a period of 
about twenty-seven months, we have been obliged to remove 
and turn ninety-three pairs of wheels for no other cause 
than worn fl anges. The distance covered in going in and 
out of th e city of Columbus is 7 miles, about one-half of 
which is grooved rail with r¼-in. groove. 

In looking at the print you will observe the excessive 
wear on the inside of the flange. This. wea:r1 cQming at the 
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angle it does, shows a very severe wedging tendency, which 
finds its weakest point at the wheel and axle fit. The in­
ertia from the swaying of the heavy car and climbing the 
inside of groove where the track is out of alignment makes 
it very difficult to maintain an immovable wheel at thi s fit . 
In less than two months after commencing operation over 
the city tracks we had a large number of loose wheels, that 
is, they had moved out of gage on the axles, notwithstanding 
that it afterward took from 45 to 60 tons hydraulic p-ressure 
to move the same wheels in the shops. We replaced these 
w~eels at from 90 to 125 tons pressure, and have been fa irly 
successful in keeping them tight. 

Judging from our experience, I should say that wheels 
for this class of service should be pressed on at about 90 
tons, with a minimum of 70 tons. I have handled wheels 
of the same design on steam railroads fo r a number of years, 
using 40 tons as a .maximum pressure, with no trouble from 
loosening. 

Although over half of the wheels under the cars covered 
in this report have been refi tted on account of becoming 

city streets was undoubtedly the cause of the loose axle 
fits experienced by Mr. Skinner. He wanted to know 
whether or not Mr. Skinner had found any difference in the 
wear on the flanges of the wheels on the gear side and of 
the mate wheels. 

Mr. Skinner said that he had found the wear about equal. 
He added that his troubles were increased by the fact that 
the gage of t he city track over which his cars ran varied 
from 4 ft. 8¾ ins. to 4 ft. 9 ins. 

Mr. Whysall said that his experience had been that the 
greatest flange wear was on the leading wheel nearest the 
gear. At first he thought this was due to the sanding 
devices, but the sanders had been changed and the same 
results had since been obtained. 

F. A. Bundy, master mechanic of the Lima & Toledo 
Traction Company, said that he was not able to get 50,000 
mil es out of a pair of wheels because of the rapid wear of 
the wheel adjoining the gear. Recently he had not been 
turning a full flange on worn wheels. Instead, the sharp 
flange is partially turned out of the wheel worst worn, and 

M.C.B.5TANDARD WHEEL TREAD AND FLANGE 

W EA R ON I NT ERUR BAN STEEL-TIRED WHEELS CAUSED BY RUNNING OVER GROOVED RAIL IN COLUMBUS, OHIO 

loose, we find it necessary to maintain the most rigid in­
spection of our wh eels. W e keep a trained inspector whose 
principal duty it is to gage each pair of wheels each day a 
car is in the shops, that is, every alte rnate day. T he 
spread is measured by a solid immovable gage and a written 
record is made of the position of the wheels on the axle. 
T his report is turned in to my office, where it is carefully 
checked with the form er records. It is not unusual even 
now to find a wheel loosened, notwithstanding the enormous 
p,ressure at which we put them on. 

Some idea of the excessive wear of fl anges due to the 
cause mentioned may be shown by comparison with the 
life of the same wheel u nder equipment of equal weight 
on steam railroads, it being not unusual to obtain a mileage 
on steam roads of about 200,000 mil es between turnings , 
while our average is 48,000 miles. 

DISCUSSION ON CAR W H EELS 

Mr. Whysall t hought that the wedging act ion caused by 
the wheels riding on the inside of the groove of the rails in 

the wheel is then put on the rear axle and on the side 
opposite the gear. He is now turning the wheels on the 
gear side of the forward truck a little larger, so as to offset 
the tendency to wear. He did not know whether his trouble 
was due to the condition of the track or to the fact that his 
cars were operated in one direction only. T he trouble was 
experienced with two styles of truck. 

Mr. Skinner said that his cars were operated in both 
directions. He got from 160,000 to 170,000 miles out of 
2¼-in. tires. 

Mr. Kelsey said he bel ieved one cause for the wearing of 
wheels was the condition of the side bearings. He said 
there is no question but that a roller center bearing would 
help matters. 

Mr. Evans thought Mr. Bundy's wheel troubles were due 
to the type of rai l and largely owing to too close gage on 
curves. He said that the importance of mating wheels was 
not fully appreciated. O ften the mating of wheels was 
given over to men who did not take sufficient care. He 
said that wheel-makers sometimes employed boys IO or 12 
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years of age to Jo the taping. He thought that a difference 
of one-eighth of an inch in the tape measurements in takin g 
the circumference of wheels should be the limit in mat ing 
them. He urged the use of a tape rather than ca lipers in 
getti ng the diameter of wheels, saying that he knew nothing 
better for taki ng measurements than the lVI. C. B. standard 
tape. He had followed the plan of making th e wheel having 
a thin flange a little larger to throw the strain on th e mated 
wheel. He said it was important that the wheels should 
be mounted at equal distances fro m the center of the axle. 
T his place could be located by a punch mark at the center 
of the axle. It was unfortunate, he said, that the tract ion 
companies hacl not agreed on ;i_ rail which would tend to 
reduce the wheel wear. 

l\I r. Skinner, in reply to a questio n liy l\ lr. Bundy, said 
that his wheels were not key-seated e n the ax les. 

At the conc lusion of the discussion , on a motio n by Harrie 
P. Clegg, president of the Dayto n & Troy E lectric Railway, 
a vote of thanks was extended to those presentin g the 
papers and to those taking part in the discussion. 

AFTERNOON SESSION 

At the openi ng of the afternoon sessio n the pres ident 
announced the appo intment of several co mmi ttees, after 
which the fo llowing paper on "Trolley \ Vheels'' was read 
by l\I. M. Baxter, electrical eng ineer of the \ Vestern Ohio 
Railway Company, Lima, O hio: 

TROLLEY WHEELS 

\ Ve have many tro lley wheels to-clay to test out on our 
ma ny different roads, for eac h style of road must have its 
particular wheel. At this time we wi ll consider the wheel 
for the interurban car. l\Iuch ti me and expense can be 
sayecJ by a railroad company by us ing a wheel bui lt fo r its 
particular service; hence, it pays to test them thoroughly. 

\ Vhen tes ting a new wheel we should not only keep the 
car-mile record of wheel, spindle and bushing, but a record 
of complaint s from the conductors. \Ve should lea rn if the 
wheel held to the wire and if it ran quiet ly. \ Ve should 
examine the wheel when it came off test and learn whether 
it met with accident or if it was enti rely worn out. Exam­
ine the spindle, lubricant, bushing and fla nge of wheel. See 
if the wheel wore true. It also pays to keep a complete 
record of every wheel used. This can be done with li tt le 
cost by the car hou se man who looks after the trolleys. Let 
him stamp each wheel and keep a record of the elate when 
it went in and out of service, giving the number of the car 
on which it was placed. This record can be completed by 
the man who takes care of the car mileage. If a record of 
all wheels is kept we will not allow some of them to lie 
along the right of way for boys to ,p ick up and sell ; we wi ll 
get them to our own scrap pi le. Very often where an extra 
pole and wheel are carried on a car the train crew in their 
ha ste make quick repairs and get their car back on t ime 
after a trolley wheel accident, will th row the old pole and 
wheel on the ground, expecting th e work-car crew to pick 
it up some day. If this record is kept we will know if the 
wheel manufacturer is keeping his product up to standard. 
If we learn of some other road givi ng the same service as 
our own who claim good results from a trolley-wheel test, 
we wi ll know if ,ve care to try their wheel. l\Iany delays 
on the ro ad from trolley-wheel trouble can be done away 
with by having a good man to inspect wheels. Thi s inspec­
tion should be done every day or after every 500-mile run. 
Much atten tion should be paid to the contacts and collecting 
springs of wheels. T hese contacts and springs should be 

kept clean and in good shape so that the current will not 
depend upon the spindle for a path to the trolley pole. If 
it does the lubricant will soon dry out and the spindle or 
hub wi ll be ruined. Oftentimes a wheel is condemned when 
t he real cause of trouble may not be in the wheel. This 
cause may be in the tro lley stand or the adjustment of the 
wheel in the harp. To have the li fe of a wheel increased 
where a double tro lley is used and where the wheel has a 
tendency to wear only on one side instead of in the center, 
adjust the trolley sta nd so that it will swing freely, but not 
too free ly, for the hi gh-speed road cannot make time with 
a too se nsitive tro lley sta nd. The pressure of the wheel on 
wire should be watched closely. 

1JlSCL1SSIUN U H TlWLLEY \\ llEELS ANlJ CLlNCll EARS 

T he discussion fo lluw ing this paper developed into a 
compariso n of wheels of di ffere nt makes and the care taken 
of them. General Manager \ Vhysa ll , of the Columbus, 
Delaware & Marion, said that the average run of the Kala­
mazoo wheel, with g raphite bearing, one lubrication a day, 
had been 2200 miles on that road, but wi th two lubrications 
a day they had run as high as 6500 miles. H owever, he 
t hough t the time a nd t rouble in lubricating a seco nd time is 
worth more than the cost of the wheels. The H ensley 
wheel, he said, averaged fro m 3000 to 3500 miles. The poles 
carried a tension of 40 to 45 lb s., with tro lley 19 ft. above 
the ra il. D uring th e pas t winter considerable trouble had 
been encount ered by the wire breaking and the tension was 
reduced to between 35 and 40 lb s. Since this has been done 
the t ro lley does not keep to the wire. 

Mr. Mason, of the E lectric Servi ce Supplies Company, 
stated t!1at the trouble with the wheel s was that they were 
not properly lubricated, and he though t that particular at­
tention to this point would result in bet te r service. 

T he new Holl and wheels, used on the Western O hio, M r. 
Baxter said, had worn on one side, but wh en supplied with 
a ro ller bearing sta nd this obj ection disappeared. O ther 
members stated that thi s appliance ,vould increase th e life of 
any wheel now in use. 

F. A. Bundy, mas ter mec hanic of the Lima & Toledo, 
made the statement that oil in graphite bushings destroyed 
the quali ties of th.e graphite and defeated the purpose for 
whic h the bushing was intended. T his idea was endorsed 
by a number of other members who had experim ented with 
them. He a lso said t he average li fe of tro lley wheels on 
his road had been 3200 or 3300 miles fo r the past six months, 
but before that t ime h e could not get even 3000 miles out of 
them. Mr. Bundy thoug ht that the electric railway men 
should become educated to the bow trolley or some other 
appl iance that would do away with wheels. He suggested 
that a shoe with a contact of at least 6 ins. be used. If 
aluminum could be u tilized fo r this purpose, M r. Bundy 
said , he thoug ht such a sc heme wo ul d be successful , as the 
metal is light and greater co ntact could be secured than 
wit h a heav ier metal. Regarding the te nsion of trolley 
poles, Mr. Bundy suggested that a pressure of from 40 to 
50 pounds is suffic ient to break the retriever or damage 
some other portion of the mec hanism. He said that from 30 
to 35 lbs. with a roller-bea ring base is sufficient to hold the 
trolley wheel to the wire and will be fo u nd more satisfactory 
than a greater tension. 

T here was some discussion on th~ clinch ear and the lia­
bili ty of the wi re breaking at the ear. O ne memb er stated 
that on a road 6_:; miles long this style of trolley had been 
used and no breaks had occ urred at the ear , but in all cases 
they occu rred 10 or 12 ft. away. A nother speaker took just 
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the opposite view, and said his experience with tro lley lines 
erected with the small clinch ears showed prac tically a il 
breaks a t the ears. 

E . C. Spring stated that the alig nment of the wire has 
much to do with th e wear of th e trolley wheel. T he H ens­
ley wheel, he said, had g iven good service on his road, as is 
a ttested by the fact that he had just placed an order fo r 
the second dozen poles in th e past fi ve years. He had had 
no breaks in th e wire, excep t at the sleeve, soldered sleeves 
being used. Mr. Whysall repli ed that keeping th e t rack in 
alignment is as important as the wire, and that he was 
afraid that many fail ed in this respect. U sually a t rack is 
either out of surface or alig nment. A dev ia tion of ¾ in. at 
the trac k means much more at th e wire 19 ft. above. 

Mr. Kelsey, of th e U nion T ract ion Company, said that 
he had had some experience with the N o. 18 Kalamazoo 
wheel with graphite bushin g. He though t many engineers 
make the mistake of u sing wheels that are too heavy. Poles 
and wh eels should be as light as consistent with the use to 
which they are subj ect ed. H e fa vored the graphite over .a 
solid bushing, because the poun ding of a worn graphite 
wheel is less marked than with the soli d brass. l\fr. K elsey 
made a good ,point in stating that many troll ey wheels are 
burned out by fo rcin g the current through the bu shing 
which is covered with oi l. T he oil ac ts as an insulator 
and form s an arc which soon destroys the wheel. Some 
of the fa ults that are plac ed upon the wheels may be clue 
to this in stead of defects in the wh eel or its manufacture. 
Mr. K elsey said he hoped the bow t ro ll ey wo uld soo n shmv 
itself on the roads in thi s section. T he only cla nger that 
he could see in the adoption of that plan is in the wear on 
the trolley wire. T he speaker discussed the Clark spli ce 
for trolley wires and said th at the only troubl e he had ever 
had with th em is in their turni ng out of their position when 
some di stance from a support. 

R. C. T aylor stated th at he had been using the Holland 
trolley wheel and had also purchased a supply of the Hens­
ley wheels. Some of th em had shown a mileage of 5000. 
In this connection Mr. \ Vhysall sa id he had tried a slid ing 
bow for a trolley, but th at all the appliances he had used 
would melt like ice in the sun. 

On th e R ushville line in Indiana. A. A. A nderson stated 
that th ey had bee n ge tting 5000 miles ou t of a bow tro lley 
with an aluminum co ntact . T he results, he thought, would 
be better in voltages up to 6600 and I 1 ,ooo. This type of 
trolley has not proved successful on d. c. systems, because 
of the wear at th e point of con tact. To prevent wear on 
the bow, grooves were cut lengthwise in it to hold the oil. 
T here is no perceptible wear on th e wire. 

F. 'vV. Shelton stated that there are 20 miles of catenary 
construction on th e Fort \Vayne & Springfi eld line and th at 
the bow t rolley will be used as soo n as the track is in 
condition , th e ordinary tro ll ey being now used. T he 
difference in expansion in the messenger and trolley wires 
should be given close attention in order to get the latter 
tight enough. 

George S. Davi s desc ribed a malleable-iron wheel which 
had given 11 ,ooo to 12,000 miles on a Pennsylvania road. 
It was 6 ins. in diameter and had a copper bushin g lubri­
cated by rawhide strips which carried the oil fro m a reser­
voir. Mr. Bundy said that he had gotten 8000 mi les servic e 
fro m a cast-iron wheel, operating wi th four 90-hp mo_tors. 
and th at the wheels did not wear out at the hub. H e 
helieved that if unbalanced wheels were cast in metal molds 
they would all be absolu tely a like and would answer the 
purpose better th an a milled wheel, and sav e machin ing. 

.After this discuss ion, the chai rman announced the fo llow­
ing paper on "Car Inspection," by Lee M. Jacques, mas ter 
mechanic of the Fort \Vayne & \ Vabash Valley T ractio,1 
Company, Fort \ Vayne : 

CA R I NS P ECTION 

Car inspection, as applied to street railway and inte rurban 
service, is to be considered as one of the most important 
poin ts with which the electric railway men have to co ntend. 
It should be considered from se veral diffe rent standpoin ts, 
viz. : safety to the public, maintenance of proper sc hedules 
and economy in maint enance of equ ipment. Proper inspec­
tion is the great est in sura nce, bot h to ourselves and the 
public, and the only way in which a sa tisfac to ry degree of 
safety can be assured. 

As regards maintenance of proper schedules , inspectio n 
greatly reduces the liabil ity of cars fa iling while in serv ice 
and lessens the chanc es for the public to express opin ions 
regard ing the poor service that elec tric railways mainta in 
for the different city a nd interurban lines. T his also has 
a tendency to make the public, in ge neral, th ink that elec­
tricity is not as reliable as steam when used fo r the purpose 
of tran sportat ion. 

\Vhen inspect ion is considered from an economical stand­
po int, as regards the maintenance of equip ment, the old 
adage t ha t "a stitc h in time saves nine" is expressly appli­
cable to th e maintenance of electrica l apparatu s. Inspect ion 
of electric cars should be carried on like that of locomotives 
on steam lines a nd not as a rai lroad car or coac h, because 
each individual car has it s own motive power , a small 
defec t in whic h may cause serious trouble and much ex­
pense and delay. A ccidents, such as burning out of con­
trollers and derai lment s cau sed by croken fl anges, etc. , with 
proper and thorough in spec ti on at frequent inte rvals can 
generally be avoided. 

A t the present ti,ne, espec ially in the East and Middle 
\Ves t, elec tri c lines handle dai ly ma ny more people than 
the steam railroads; therefo re we should be equal, or su­
perior, to them as regards inspection and maintenance of 
equipment and have fa cili ties by which each car could have 
thorough insp,ect ion a t frequent intervals. 

On many of the city li nes cars are allowed to nm several 
clays without complete inspection. T hi s genera lly is owi ng 
to the crowded condit ion of shops and pit rooms, as many of 
the older city li nes a re sti ll using tlie same shops, or port ions 
of them , that were used in horse-ca r days. As these shops 
are centrally located in a majority of cases, flo or space and 
vit rooms can not be obtained owing to t he ex cessive price 
of adjoining grounds; consequently. the cars cannot a ll be 
ru n over the pit each night but hav e to be divided to permit 
alternat e inspect ion , several ni ghts or clays sometimes elaps­
ing before all the cars have been inspected. T his explains, 
to a large extent, why so many ca rs fai l whi le in service, 
interrupti ng schedul es and giving great di ssatisfac tion both 
to the management and pu blic. 

A nother poi nt to be considered is that most of thi s work 
has to be clone at night wh en it is necessary to use torches 
or extension lights while in spec ting all parts under th e 
cars, and an inspecto r is much more liable to miss defective 
parts than he would in daylight. Most street railways 
as well as other indust ries do no t think night work ca n be 
carried on as eco nomically as in dayt ime. T his is true to a 
great extent, but. with only the few ex tra cars a nd limi ted 
room that most city lines hav e. an additional n igh t force 
with a competent and wide-awake foreman and inspector 
seems to be the only remedy. 
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\Ve believe the inspector should be jointly responsible 
with the fo reman fo r the condition of t he equipment and th e 
proper manner in which repairs are made. He shou ld be 
thoroughly fami liar with the different types of equipment he 
is required to inspect, and it should be hi s duty to ex amine 
carefully each car undern eath as soon as it arrives over the 
pit. If conditions warrant he shou ld complete the insp ec­
tion of t he controllers a nd car bodies afterward to allow pit 
room fo r the next car. After completing his work he should 
report on a blank fo rm furni shed fo r this purpose. H e should 
also know that th e work has been done before the car is 
allowed to enter service and promptly report to his foreman 
any erro rs made in repairs. 

Sho,pi conditions should also be carefu lly considered. 
\Vhen building new shops is it not well to remember the 
fact that, although not so centrally located, considerable 
advantage would be gained by having plenty of roo m fo r 
storage, r epairs and inspection ? 

A nother important fact quite likely to be overlooked is the 
fac ili t ies fo r complete inspection. This wo uld mean that the 
cars would pass over the pit each night and be allowed time 
enough fo r the inspector to go over them thoroughly. Both 
inspection and repairs would be greatly facilitated if one or 
two pits are so located that cars can be passed over them ; 
those foun d in good co ndition being taken to a place fo r 
storage and t hose needing a tt ention to a pit room for re­
pairs. T hi s arrangement would also save much time in 
shifting defective cars to where they ca n be repaired. 

Interurban shops and car houses are generally located in 
small towns where land is not so expensive, but unless the 
shops are very modern conditions are much th e same as with 
cities, as the buildi ngs in most cases are too small to accom ­
modate the increase in equipment tha t the bu siness now de­
mands. In other words, the present large equipment now 
used fo r interu rba n service has outg rown the shop, fa cilities. 
However, as these cars are less in number and not so closely 
scheduled, there is much better chance to give them neces­
sary inspection. 

At the present time, with the high speed that is required 
of these cars, thei r frequent and careful in ::,pection is of 
the greatest importance as there are many defects that would 
not only delay schedules but might result in serious accident. 
and loss of li fe. I nspec tion of in terurban cars should be 
carried on in the same manner as with the smaller equip­
ment, only, of course, more t ime would be required. 

In addition to 5hop inspection eac h n igh t, I would sug­
gest that the motorman could be of great service if given th e 
proper schooling by bei ng put through a practical shop 
course and knowing where h e would be likely to find the 
defects and the best manner to correct them. On most 
interurban lines the schedule allows considerable time to 
lay over at the end of each trip. and if the motorman wa::, 
required to inspect and do ligh t r ep,airs he would soon be­
come quite proficient in this respect. H e, of course, should 
provide himself, or be provided, with su itable overclothes 
and tools for this work. Work of this kind mi ght be th e 
saving of many delays and av oid possibly serious accidents 
caused by broken or sharp fl anges, loose tires, etc., which 
can readily be detected in dayli ght. If motormen were 
placed on the same level, trained and held as responsible as 
locomotive engineers are in st eam railroad service, there 
would be many less accidents and schedule fa ilures than 
there are now. This inspection should be the motorman's 
duty as well as the handling of his car ; however , his defect 
report to the shop men should in no way interfere with th eir 
inspection. 

Many roads contend tha t it is not necessary for motormen 
to know too much about electrical equipment, but simply to · 
teach them to cut out motors, r eplace fuses and brushes anJ 
do other minor repairs. T here are some good arguments in 
fa vor of this, especially in city service, as they are quite 
likely to attem pt to make repai rs of which they have little 
knowledge and thus both delay schedules and damage equip­
ment; but in interurban service more t ime could be given to 
thei r training and more shop experience so that they could 
soon be able to detect many small defects that are now over­
looked. A t the end of th e run, providing the schedules 
permitted a lay-over, as most of them do, he could make a 
thorough inspection of all parts of h is car that can be 
easily reached without having it over the pit . Many times a 
motor brush will stick in th e brush-h older , break, loosen, 
etc., all of which can be easily detec ted. The damage to 
co mmutators, brush-holders, etc., thus avoided, would 
grea tly reduce repair bills in many cases. There are al so 
many other light repairs, such as tightening loose bolts on 
the trucks or brake rigging easily accomplished. Frequently 
the loss of a cotter pin in certain parts of the brake rigging 
will cause the loss of a pin and the result is that the car 

· has no brake. T his is generally fo und out at a point where 
a stop is very essential, and the newspapers do not fail to 
publish a detailed account of the " failure" of the air brakes. 

By using a thorough system of car in spection each time 
the car comes to th e shop, and having motormen thoroughly 
competent to inspect and make light repairs at the end of 
each trip, the cars would not be liable to get in an unsafe 
or dangerous condition. O n th e contrary, we would have 
the best possible safeguard against any liability of accident , 
either to t he public or equipment, th ereby sav ing the claim 
and mec hanical department financially to a great extent. 
I n other words, the more frequent and thorough the inspec­
tion by thorough and competent men, the less the liability to 
damage suits and the more economic al the servic e. 

DI SC USSI O N O N CA R I NSPECTION 

During the disc ussioti on M r. J acques' paper, M r. Bundy 
remarked that when ' the cars did not get far from 
the car houses he did not believe it well fo r th e motorman to 
know too much; but motormen on interurban cars should 
have enough ability to get th e car into the shop s in an 
ordinary case of breakdown. Some motormen, he said, 
would take more interest in making repairs on the road if it 
were not fo r soiling their uni fo rms, which they are com­
pelled to pay fo r. T here would be a different tendency if 
the men were provided with overall s. H e .was a strong ad­
vocate of overalls fo r motormen, saying that with them the 
men would be dressed more in accordance with their work. 

E . C. Spring, in discussing this paper , said he did not 
believe that it is necessary to have the motormen trained to 
make repa irs, thus sca tte ring th e shop all along the line. 
Motormen, he said, shoul d be dressed in a proper manner, 
and they are usually not prepared to do this work, even 
if they know how. U nder his system the co nductors make 
a report of all troubles and complaints every morning to 
the general superintendent. These reports are handed in, 
no matter whether there is anything to say or not , and the 
men are thus t rained to make it a part of their duty, so they 
will not fo rget or neglec t it . The monthly report of the 
su p,e rintendent of motive power shows th e condition of 
ever.y car on the road and acts as a check up on all other 
reports that a re made during the month . Another thing, he 
said, motormen, by working on a car, may disarrange some 
experiment which the shop fo reman is trying, or may act 
in some other way to undo what has already been done. 
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Difficulty in securing experienced men, Mr. Spring said, 
had induced him to employ bright farm hands. They are 
placed in the shop for a few weeks and learn all about the 
cars and how to handle them. When they go out on their 
first run they are able to keep full control of the car under 
all circumstances. Because they have received their in­
structions from men who have the interest of the property at 
heart they learn the business well. The experiment had 
proved a success and they have a number of good"men from 
the farm on the line now. Mr. Spring said that they now had 
a class, consisting of the foreman and fourteen men, taking 
a course in the Electrical Institute of Chicago, and that 
they were making good progress in the studies. 

J. L. Adams, manager of the Indiana, Columbus & East­
ern, said that the men who make reports should have a 
good knowledge of the cars on which they report. His 
conductors and motormen are required to make a report to 
the foreman each day and this report goes to the manager. 

That it is necessary to educate the men who do the work 
on the road was the opinion of Mr. Evans, of Indianapoli s. 
Motormen should come up through the ranks, he said. 
Farmers may run a car in a few days, but they know little 
more than to turn on the current and set the air. As to, 
dress, motormen may be respectably clothed in washable 
suits that make a better appearance than some of the shabby 
uniforms occasionally seen. In Indianapolis men are scarce 
and the companies are almost compelled to take any labor­
ing men that can be had. They are given a drill of a few 
days in the shop before they are allowed to have anything 
to do with the cars. The question of inspection, Mr. Evans 
said, is becoming more and more important all the time. 
Men, to make competent inspectors, must go through a 
course of preparation that will fit them for the position. 

Mr. vVhysall objected to the idea of requirmg motormen 
to wear overall suits so that they may do repair work about 
the cars. A motorman's job is not a dirty one, he said, and 
the men should keep themselves clean and neat. If they 
keep themselves looking that way, their cars will have the 
same appearance. The management in most cases is re­
sponsible for the appearance of its trainmen, and careful 
attention should be paid to it. Mr. Whysall thought that 
the men should be able to look after their cars, and if they 
are not, they should have a iittle shop training. They may 
carry overalls or clothing of some kind· to use in case they 
must do work of that kind. The cars of the Columbus, 
Delaware & Marion run 360 miles a day and the men do not 
have much time, for inspection. 

After a man has been in the service for some time and 
then brings a car into the shops without knowing what is 
the matter with it, there is something wrong, said C. B. 
Clegg. The training of motormen depends largely upon 
the willingness of the car-house foremen to give informa­
tion. They would often become well informed if all trou­
bles were explained to them. Some foremen hold then,­
selves above instructing the men, while others drill them in 
such a manner that they are able to handle many troubles 
that come up on their runs. Mr. Clegg said he liked the 
rule that p,rohibited passengers from riding in the vestibule, 
but that it is often necessary to allow them to do so or 
leave them on the road when the cars have heavy runs. 

Mr. Evans was of the opinion that it is about time that 
clothes cease to cut the figure they do in the maintenance 
of electric roads. Interurban trainmen, he said, may keep 
themselves very neat in washable garments, but he would 
not apply the same ideas to the men who operate city cars. 

Mr. Skinner stated that in the three years the Scioto 

Valley Traction Company has had its road in operation 
they had never had an armature on the pole pieces. The 
men inspect the cars at each end of the line, more 
for safety to passengers than anything else. The men look 
after the wheels, as well as other parts of the car, and if 
they do not understand what to do in case they find any­
thing wrong they telephone the shop for instructions. The 
company operates seventeen motor cars which average 450 
miles a day. Only experienced steam railroad men are 
employed, and they are required to ride over the road for 
two or three weeks to learn the track thoroughly. Then 
they are put into the shops to learn all they can about the 
cars. As an examination, a car or motor is taken to 
pieces and the men are required to put it together. If they 
fail, further training is given them. They are taught all 
about resistance points and how to prevent rough accelera­
tion on the road. Mr. Skinner was asked a number of 
questions as to how he could secure railroad men at the 
salary electric railway companies are able to pay. He said 
that they were able to get men who preferred the work to 
steam railroading, even if the salaries are less, and some are 
taken who have for one reaso n or other been dropped by 
the railroads, but their records are always carefully scanned 
before they are employed. They do not empfoy men who 
have been discharged for criminal negligence or anything 
else that would make them undesirabl e. 

REPORT AND DISCUSSION ON EX PRESS COMPANIES 

Chairman Anderson, of the committee on express com­
panies, said that the members had not been able to make 
sufficient investigations of the question to render a report at 
this time, and asked that the matter either be referred to 
another committee or further time granted. The associa­
tion instructed the committee to continue its investigation 
and report _at the meeting in May. 

Manager vVhysall, of the Columbus, Delaware & Marion, 
gave the members some information regarding the opera­
tion of the Wells-Fargo Express Company over its lines. 
He said that the comp,any had not been able to get into 
Columbus directly over the steam lines, and made a contract 
with the electric road with that end in view, as well as for 
the purpose of handling local express matter. T he business 
is handl ed on the tonnage basis by the railway company, 
but in ec.timati ng the tonnage th e value of the goods is also 
taken into consideration . He did not fee l at liberty to go 
into detail regarding this feature of the contract, with the 
exception of stating that the more valuable goods counted 
as greater tonnage than the ordinary run of shipments. O n 
local business the railway company receives one and one­
half times the local freight rate on express shipments and 
on foreign business, that is, business originating on other 
roads the rate is the same as the local freight rate. The 
operatives of cars used exclusively for express business are 
paid by the \!Yells-Fargo Company, but where a car is used 
jointly by the railroad and express companies, each pays 
half the expenses of operating it. He considered the ton­
nage basis the more satisfactory way of handling the exp,ress 
business, as the remittances are received in from thirty to 
sixty days. On a commission basis, it might take six 
months at times to get the accounts made up and receive 
remittances. The clerical work would be greater and th e 
expenses would be higher than on the plan the company is 
now doing the business. The valuation of all articles is 
trusted to the express company, under the plan now in use, 
and the management has had no cause to feel tlnt e,·ery­
thing is not done in a fair manner. 
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Cha irman Taylor, of the co mmittee on car li gh ting, a sked 
an<l was gra nted furth er time to make a report. Pres ident 
H. A. N icholl ask ed th e members to be prompt in respond­
ing to all inquiries made by the co mmittees, as thi s is the 
only way in which they will be able to secure informati on 
upon which to base their reports. 

l\IISCELLANEOUS MATTER S 

T he following r eport of J. C. Staat s, chairman of the 
com mi ttee on insura nce, wa adopte<l by a un animous vote: 

During the past two years extensi\·e i1west igations have been 
made, relat ive to the best plans fo r promotmg the interests of 
traction companies and electric light and power comp anies, 
along lines of insurance. As a result of these investigat ions, 
the American Railway Insurance Company, of Cleveland, Ohio, 
has been incorporated and organized with a capital and surplu s 
of $500.000. The officer s and directors of the company are 
composed of men represent ing railway, light and pow er com­
pani es, and the business of th e company wi ll be confined ex­
clu sin ly to th ese interes ts. In addition to the American Rail­
way Insurance Company, there have been incorporated the Trac­
tion Mutual Insu rance Company and the Electr ic l\Iutual In­
su rance Company. These companies wil l co-operate wi th the 
American Railway Insurance Company. Tn the opinion of 
you r comm ittee, all of the members of th e Central E lect ric 
Railway As sociation may be profitably consolidated into one 
organi zation to the extent. at least , of the insurance of their 
propert ies aga inst destr.1ction or damage by fi re. 'Ne approve 
the plan of insu rance adopted by the above named companies 
and recommend the earnest co-operation of every road con­
nected with the Central E lectric Rai lway Association. 

(Signed) HENRY N. STAATS , Chairman, 
HARRIE P. CLEGG, 
H. J. DAVIES. 

Chai rma n Evans, of the committee on sta ndards, said 
that particular attention to this ma tter would be given this 
year a nd many subjects r eco mmended by th e national asso­
cia ti on would be taken up. 

T he next meeting will be held in Indianapoli s a t the 
t:sual tim e in May. 

•• 
CORRESPONDENCE 

CAR HEATING AND VENTILATION 

CEDAR RAPIDS, L\., March 22, r907. 

Editors STREET RAILWAY J 0UH NAL: 
In c!esigning a system of heating and ventila ting fo r 

car s, one of the most important points to co nsider is the 
proper circulation of th e heated air a nd its sub sequent r e­
moval. Heating and ventilation are closely co nn ected, a nd 
should be planned at the same time. Indirec t radiation 
mu st be used, in par t a t leas t. In cold weather the fre sh 
air must be warmed to a higher degree of tempera ture than 
that at whi ch we wish to maintain th e temperature at the 
breathing line. 

Efficiency and economy of car heating and ventil ation 
depend upon th e proper location of the inl ets a nd outlet s. 
If a large volume of air is brought into a car and allowed 
to escape without proper ci r: culation, as will be the case in 
upward venti latio n , but very little benefit will be derived. 
The fresh a ir should be taken in above the top of the ca r 
through an intake duct, carri ed down to the bottom of the 
car. th ence up,ward through th e heating coils a nd into the 
compartm ent at or near the ceil ing. Here it wi ll sprea d 
out and as it cools wi ll g radually desce nd. The fo ul air 
should be removed at the floor in to a duct and taken up to 
the atmosphere. The in take pipe should always be open 

toward the fresh air curre nts, a nd the outlet should open in 
the opposite direc tion. T he intake and ou tlet should be 
automati c a nd adju st themselves to conform to the different 
ai r currents, thus insuring against fluctuation a nd strong 
drafts in the car. This would give a combination of the 
exhaust and pressure system, acknowledged to be the best 
method in u se. When the car is standing it would be a 
gravity system and th ere would be some ventilation, vary­
in g with th e difference of the temperature outside and in­
sid e of th e car. 

It is not practical to remove the foul air through grates 
in the floor . The tendency of warm air is to rise, and as 
the outside air is colder, the foul air will not pass down­
ward. A n ope ning can be made in the vent pipe to be used 
in warm w eather , but should always be closed in cold 
weather. One inle t and one outlet will suffice for a car con­
taining fifty to sixty people. In figuring the amount of air 
required, it is the numb er of people and no t the size of the 
compa rtm ent that must be taken into consideration. Twen­
ty- two cubic fe et per person per minute wi ll maintain a 
standard purity of 10 pa rts CO 2 in 10,000. 

The car should be made as tight as possible. Double 
windows a re of advantage and will soon save their cost in 
the fu el or elec tricity used for hea tin g the car. The win­
dows should always be kept closed, a nd the doors as far as 
possible. A fa n would be of benefit only when the car 
stopped, or wh en running slow. It would be of no ad­
vantage when the car wa s running at a r easonable speed. 

Cars will never be properly ventilat ed until the apparatus 
is automatically controlled. Hand regulatio n of monitor 
sash is bound to be intermittent. Moreover, it is insepar­
abe from cold drafts down on the passengers and the 
volume of ai r fluctu ates according to th e cross winds, the 
number and size of the openings. Perfec t ventilation of 
cars can be accompli sh ed automatically when 31 ins. x 31 
ins. of floor space is allowed for the a pparatus, and not 
before. In th e early days of ventilating school buildings, it 
was thought that the room required by th e heating and 
ventilating flues , could not be afforded . That idea has 
passed away. T he modern ar chitect is perfectly willing to 
a llow th e space. required, and car owner s should be willing 
to do the same. 

It is no more difficult to ventilate a car than to ventilate 
a building. In fact, a car would be the easi<'r of the two, 
and the expe nse would be much less in proportion. 

E. R. SWAN. 

•• 
THE MECHANICS OF HIGH-SPEED CARS ON CURVES 

NEW YORK, April 2 , 1907. 

Editor s STREET RAILWAY J ouRNAL: 
For a number of years th e writer has had occasion to 

board a railway train at a station located upon a curve. 
In striking this curve even at the r educed speed required to 
come to a full stop, it has been observed tha t on icy morn­
ings th e presence of a film of ice between the tie s and the 
r ail s permitted th e outer rail to shift bodily outward as 
the fo rward wh eel of each truck encountered it. By this 
ac tion tI-ie spikes were g radua lly be nt backward into the 
wood and loosen ed. The sa me ac ti on has since been ob­
served during rainy we.i ther when a film of moisture sup­
pli ed the necessary lubricant. 

Several prominent steam railway engineers, in reply to 
m y letter on the subj ec t in the "Engineering News," some 
weeks ago, have written that they have observed similar 
action with ha rd wood ties in dry weather, since the ham-
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mering of the rail on the ties had produced a slippery sur­
face upon the wood. 

It is thus evident that the elaborate calculations made 
recently by several able engineers are clearly incorrect in 
the assumption of a certain amount of friction between the 
rail and tie at different elevations. This friction, instead of 
being a constant at each speed and elevation, is a variable 
under weather conditions, and is affected by the polish of 
the wooden surface; and this variable may at times be re­
duced to practically zero, leaving the entire stress to be ex­
erted in shearing th e spike heads. It is, therefore, evident 
that at high s,r eed public safety demands the use of a tie­
plate with pirojecting webs parallel with the rail on its 
upper and lower surfaces, engaging respectively the wood 
of the tie and the outer edge of the rail base. In these 
days of unreasonable anti-railway sentiment and legislation 
it would be a wi se action on the part of railway engineers 
to adopt this simple but effective protection at all main-line 
curves. 

Another matter of very great importance on curves of 
high-speed electric roads has been entirely overlooked by 
the engineers, as far as is shown by th eir published cal­
culations. This is th e fa ct that th e rapidly rotating arma­
ture of an elec tric motor te nd s to maintain itself in its line 
of motion and res ists very strongly any a ttempt to swerve 
it in any direc tion from that line. A ny one who used 
an electric pen, who se armature weighed less than 2 oz., will 
remember that when running at full speed the pen would 
force itself out of any hand which attempted to swing it 
rapidly with the elbow as a center. The amount of forc e 
due to the gyroscop,ic action of this light armature would 
amount to several pounds when swung rapidly. This scheme 
has been successfull y u sed recently for steadying gunboats 
in a heavy sea. 

It is evident that th e speed of rotation, weight of armature 
and speed of forward advancement a re the factors which 
determine the amount of thi s gyro scopic action. The 
bodily displacem ent of both rails and ties at curves on high­
speed electric roads which has recently bee n observed is 
accounted for by this ac tion. 

In one case it wa s reported that with a 96-ton electric 
locomotive on a curve of 2 degrees 30 minutes at a speed of 
75 111. p. h. , with an elevation of outer rail calculated for 
60 m. p. h., the entire trac k with ties shifted perceptibly on 
the gravel ballas t , white a t practically th e same speed no 
such effect was produced by a steam locomotive of about 
the same weight. 

The writer feels that it is th e duty of engineers in charge 
of high-speed electric roads to determine definitely the value 
of thi s factor so that it may thereafter be accurately taken 
into acc ount. in all curve calculations. Thi s can easily be 
done by allowing am p,le end play of the armature shaft and 
adju sting a dynamometer to take the thrust towards the 
outer side of th e curve, thus regi stering the gyro scopic 
action of the armature at various speeds and various 
amounts of super-elevation of outside rail. 

It would al so be interesting to apply a dynamom eter on 
the outer rail at or near th e entrance to a curve, moving 
outward a few of the spikes so that the rail could move, say, 
¼ in. against th e dynamometer, which could be set so as 
to register th e am ount of tan gentia'l force exerted at dif­
ferent rates of speed and of super-elevation. This would 
give a basis of absolute fact for u se in subsequent calcula­
tions , where now a n assumed fa ctor is used whose value is 
shown by recent events to he an unknown quantity. 

H AROLD P. BROWN. 

LIGHTNING PHENOMENA AND LIGHTNING ARRESTERS 

The regular March meeting of the American Institute of 
Electrical Engineers, held March 29, 1907, was devoted to 
lightning phenomena and the protection against lightning. 
Lightning phenomena in electric circuits was discussed by 
Dr. C. P. Steinmetz. Protection against lightning and the 
multi-gap lightning arrester were treated in a paper by D. B. 
Rushmore and D. Dubois ; while Prof. E . E. F. Creighton 
described some new principles in the desig n of lightning 
arresters. 

Messrs. Rushmore and Dubois believed that from the 
standpoint of protection of the system from static di sturb­
a,nces, whether external or internal, the grounded star trans­
form er connection with overhead ground wire offers the 
best conditions and is in genera l to be recommended wh ere 
th e choice is not determined by other co nditions. Due to 
its apparent simplicity, th e horn lightnin g arrester has of 
late received considerable a ttent ion. It is in reality an emer­
gency device a nd serves as a weak point in the system which 
is th e first to rupture when th e voltage increases to a dan­
gerous value. In general th e discharge of horn a rresters 
without resistan ce will throw synch ronous apr,a ratus out of 
step and necessitates starting up the system aga in. A flam ­
ing arc in air , such as occ urs on the horn arrester discharges, 
is a possible source of di sturbance mu ch worse than th e 
original one. P rac tically compl ete pro tection can be ob­
ta ined fo r wood pole transmi ssion lines by the use of an 
overhead ground wire in connec tic n with a lightning rod 
and horns for protecting the in sulators. vVhat is known as 
the water-j et arrester has bee n used abroad to some con­
siderable extent and it has apparently obtained in certa in 
localities a reputation which is difficult to j usti fy. Its only 
function can be that of a high resistance co nn ected perma­
nently to th e line, a nd in thi s case it has the advantage of 
being self-repairin_g if ruptured by di sc harge . 

A considerable portion of th e paper by Messrs. Rushmore 
and Dubois was devoted to the multi-gap ligh tning arrester. 
As is well known, the esse ntial elements of this arrester 
consist in a number of cylinders betwee n line and ground 
and line and line, small air-gap,s being left betwee n the cylin­
ders. When voltage is impressed across the arrester the 
potential gradient is not uniform alon g the cylinders be­
cause th e charg in g current which passes between the ad­
jacent cylinders depends not only upo;1 the elec trostatic 
capacity between the cylinders, hut also upon the capacity 
to ground. Thus the potential g raclient is considerably 
steeper at th e high-voltage end of th e arrester. A t a cer­
tain voltage ac ro ss the arres ter the potenticd gradient be­
tween the first and second cylinders is sufficient to break 
clown the dielectric between th em, the potential of th e 
second cylinder, being connected to the fir st by an arc, then 
ri ses and a breakdown occurs to the third cylinder and so 
on until th e arc has passed entirely c1c ro ss th e a rrester. The 
line current then fl ows ac ross and th e potential is di strib­
uted uniformly along the cylinders; th e maximum potential 
difference is less than in th e case of the ini t ial breakdown, 
so that the arc may become ruptured. In the actual light­
nin g arresters much depends upon the choice of the alloys 
used for the cylinders. The current is carried across th e 
gap, by a stream of metal vapor coming from th e cathode. 
If the metal vapor form s at a low temperature the temper­
ature of the arc will be low. Unfortunately th e metals, 
having low boiling temperatures, do not hold th eir form 
well under the electric arc. It is necessary , therefore, to use 
a lloys rich in these metals. The metals of higher boiling 
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points cannot evaporize while those of low boiling point 
are present, and thus the cylinders retain their fo rm without 
affecting the temperature of the arc. By properly designing 
the resistance used in series with the arrester, the arrester 
can be made to protect equally well at any frequency. 

The paper by Prof. Creighton described a new fo rm of 
liquid electrode lightning arrester. 

The discussion was opened by Dr. F. A. C. Perrine, who 
disagreed with the presentation of the case of the horn 
arrester. The proper use for this arrester is as an extra 
precaution against surges which would probably destroy any 
other type of arrester and leave the apparatus without pro­
tection during the continuance of the storm. Experience 
has shown that where horn arresters are used in parallel 
with multi-gap arresters the high frequency disturbances 
discharge harmlessly over the multi-gap arresters; while the 
low periodicity surges pass over the horn arresters. He 
stated, as his opinion, that in the present state of the art, 
leaving out of consideration the recently described elec­
trolytic arrester, the best protection is found in a combina­
tion of the horn and multi-gap arresters. In the electrolytic 
arrester there is found a new type of protective ap

1
p,aratus. 

The formation of an actual arc in the electrolyte seems 
very important indeed to its proper performance. The elec­
trolyte arrester seems to be objectionable in that the arc 
formed within the arrester would probably rapidly evaporat~ 
the electrolyte and the cells would require considerable 
watching. 

Farley Osgood related some actual experiences with 60 
miles of 30,000-volt transmission circuits feeding power to 
three sub-stations in which 60-cycle rotary converters are 
used. Resistances in series with the gaps of multi-gap ar­
resters were tried but discarded, and subsequently resist­
ances were placed in shunt with the gaps. After some ex­
perimentation the proper value was found for t he shunted 
resistance and the arresters have proved successful. L ight 
discharges pass across them without any difficulty what­
soever; moderate discharges pass with very little diffic ulty, 
while very severe discharges cause the cylinders of the ar­
resters to weld together, which, of course, puts the arrester s 
out of service. It has been found that discharges occur 
more frequently from line to line than from line to 
ground. The record for 1906 shows that there has been no 
interruption of service, although twenty discharges have 
been noted. Choke coils have been found very effective. 
A twenty-turn coil seems to answer all purposes very well. 
The worst operation condition which has been met has been 
due to short circuits to ground. More apparatus is de­
stroyed during short circuits to ground than at any oth er 
time. The liquid arrester seems to be well suited to pro tect 
the system against trouble due to grounding of the line. 

P. H. Thomas stated that the multi-gap arrester with 
shunt resistance, leaving out of account the electrolytic ar­
rester for the present, seems to be the most promising 
protective device now available. He expressed the opinion 
that the art of protection against lightning is now so far 
advanced that it is unnecessary to be annoyed by the shut­
ting down of the plant, such as is occasioned when a horn 
arrester discharges. In discussing the tests reported by 
Prof. Creighton, Mr. Thomas called attention to the fact 
that it is important to consider the source of power. It is 
not safe to draw any conclusions as to the general non­
arcing quality of an arrester when oscillographs taken dur­
ing the tests showed that 200 amps. drawn through the 
arrester decreased the electro-motive force from 2000 to 

200 volts. 

V. G. Converse called attention to the fact that when 
fuses are used in series with the horn arrester, a single stroke 
does not leave the system unprotected, because it is possible 
to employ repeating fu ses so arranged that when one fuse 
blows a switch drops and connects in a second fuse, a third, 
fuse, a fourth fu se, and so on. The Ontario Power Company 
during the whole of last season observed only one discharge 
from the generators at the power station, but there were 
numerous discharges from the lines across the insulators. 
Experience has shown that a lightning disturbance seldom 
travels more than four or five line spans before it will pass 
to ground by way of a tower. 

D. Dubois explained that multi-gap arresters are so de­
signed that when a discharge occurs the current from the 
generator is limited by the higher series resistance to about 
one-sixteenth of an ampere, which causes such a drop in 
the resistance rod that there remains a drop of only about 
So volts across each gap. This voltage is so low that the 
arc is promptly ruptured. 

William McClellan reported the· results of some observa­
tions made upon multi-gap lightning arrester equipments 
used on r r,ooo-volt trolley circuits, which tended to show 
that such arresters are destroyed when the disturbances 
are heavy and frequent. The electrolytic arrester possesses. 
most excellent characteristics in that it acts exactly like a 
safety valve. When the station supplying the power is 
equipped with large generator capacity, so that a short circuit 
sustained for a considerable time will not cause a shut-down, 
horn arresters can be used to advantage. When extra in­
sulation is placed on the end turns of transformers and 
powerful insulators are used on the line, the equipment is 
designed to take care of a certain increase in voltage, and 
it does not seem necessary to adjust the lightning arresters 
to discharge every time the voltage rises a small amount 
above the normal. 

Ray P. Jackson explained that in the type of electrolytic 
arrester used by him he did not consider the current on 
discharge to be limited by the counter-e. m. f. effect. There 
seems to ex ist a dielectric film, which after it has been 
punctured is capable of resealing itself when the voltage 
drops below a certain value. It acts like a valve with a 
spring behind it. Concerning the horn arrester, it 
may be stated that its virtues consist chiefly in its me­
chanical characteristics. It is comparatively simple and 
cheap and can be placed out of doors. It will prove an 
ex cellent device for use in series with an electrolytic ar­
rester for limiting the dynamo current to a small value. 

H. C. Wirt remarked that the only disadvantage pos­
sessed by the electrolytic arrester resides in the liquid. It 
seems, however, to represent the solution of the lightning 
arrester problem. He submitted some data regarding the 
operation of the shunt resistance type of multi-gap arrester 
on a 33,000-volt system installed at Joplin, Mo. Although 
much trouble was experienced w1th the series-resistance 
type of arrester, almost perfect results have been obtained 
with the shunt resistance arrester subsequently used. 

Dr. C. P. Steinmetz, in replying to the objection raised 
against the employment of a fuse in a shunted resistance 
arrester , stated that when the fuse blows the system re­
mains protected equally as much as though the fuse had 
initially not been installed. The use of the fuse provides 
a closer protection for most of the time and under most of 
the conditions than would be permissible if the fuse were 
not there. The conditions are in !10 respect analogous to 
those existing when a fuse is inserted in series with the 
horn type of arrester . 
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PENNSYLVANIA RAILROAD COMMISSION REPORTS UN­
FAVORABLY ON ROAD MOTOR CARS AS AN AUX­

ILIARY IN AMERICAN PASSENGER SERVICE­
ALSO REPORTS ON RAIL MOTOR CARS 

Last fall the P ennsylvania Railroad appointed a commit­
tee of officials, composed of C. M. Sheaffer, superintendent 
of passenger transportation ; R. N. Durboraw, superin­
tendent of motive power, and A. E. Buchanan, chief clerk 
to the general passenger agent, to visit Europe for studying 
general railroad conditions, and the operation of road and 
rail motors, especially with reference to the :possible adapta­
bility of the American use of road motor cars as auxiliary 
to the regular passenger service. This committee has just 
submitted its reports to the general manager. 

The road motor report says: 
"The road motors for passenger service are simply auto­

mobile omnibuses of various types, the cost varying from 
$3,000 to $5,000, so111e of them having double decks, and in 
many cases small compartments for the accommodation of 
luggage and parcels. Machines of this character have been 
introduced to a greater of less extent by the following rail­
ways : London & Northwestern Railway Company, Great 
Western Railway Company, London & South Western Rail­
way Company, Great Eastern Railway Company, Cale­
donian Railway Company. 

"Frequent road motor · service has been established at 
,po ints where there are villages not located on the railways, 
but with suffic ient population to warrant the service, also 
from stations on the main line, as well as from the terminus 
of one branch line to that of another. These motors are 
operated on advertised schedules, at a maximum speed of 
15 m. p. h. T he routes covered range from 3 to 20 miles 
in length, and the tariff rates for passengers, luggage and 
parcels are published, no distinction being made as to class. 
A storekeeper in each village is employed as the agent for 
the company. 

"The established schedules are maintained with a fair de­
gree of regularity; the service is well patronized, and is 
appreciated by those depending upon it. However, your 
committee fa iled to find, at any of the places visited, very 
much enthusiasm expressed in regard to the road motor 
proposition from a railroad standpoint, some of the railway 
officials stating that they did not consider this character of 
service a proper function of a steam railway company. In 
some cases negotiations were under way with independent 
automobile omnibus companies to take over and o,p,erate the 
road motor service; and, further, we failed to find any road 
motors in operation or contemplated in connection with any 
of the Continental railways. 

"The Great Western Railway of England, on account of 
the numerous small towns and villages adjacent to its lines, 
is the largest user of road ~otors, owning eighty-four ma­
chines and operating them on forty-four established lines. 
We inspected the service between Slough and Stoke-Poges, 
a distance of IO miles the round trip. The car used was 
equipped with a four-cylinder gasoline engine of the Milnes­
Daimler type, and had a carrying capacity of twenty persons. 
Steam road motors have been tried on this line, but were 
unsuccessful on account of boiler troubles, and they have 
been abandoned. The London & South Western Railway 
has four steam road motors of the Clarkson type, which are 
considered quite unsatisfactory. 

"The Great Eastern Railway has eighteen motors----,-four 
Daimler, two Wolsely, two Thornycroft, and ten built by 
themselves. T he cars have double decks and each seats 

thirty-eight persons. The Caledonian Railway of Scotland 
has two road motors in service a few miles from Glasgow, 
between Clarkson and Eaglesham, a distance of 8 miles. 
I t was noted that wherever steam has been used for the 
operation of road motors they have proven unsatisfactory, 
and that gasoline machines are the most successfully oper­
ated, those of the Milnes-Daimler type predominating. 

"From our ,personal observation and the information ob­
tained as to the conditions existing under which road motor 
service has been established and operated in Great Britain, 
and with our knowledge of the general condition existing in 
the territory traversed by our line, it is the opinion of your 
committee that the establishment of this character of service 
as an adjunct to our railway passenger business is not 
worthy of any serious consideration at this ti1ne, and it is our 
judgment that the same cannot be successfully or profitably 
operated, on account of the general bad condition of the 
roads, severe climate and the territory not at present covered 
by trolley lines being so sparsely settled as to make such 
service unnecessary and unwarranted." 

The report on self-propelled railway cars says: 
"Rail motors, costing from $8,000 to $10,000 each, have 

been introduced to a greater or less extent by all principal 
railways of England; also by several on the Continent, as 
follows: Great Western Railway; London & North West­
ern Railway; London, Brighton & South Coast Railway; 
London & South Western Railway; Great Central Railway 
of England; German Government Railways (Saxony) ; 
Italian State Railways; Paris, Lyons & Mediterranean Rail­
way; Paris & Orleans Railway Company. 

"In some cases these rail motors have entirely displaced 
the steam passenger service on branch lines, but are gen­
erally being used for supplementary service in connection 
with other trains. 

"The rail motor car is in charge of a guard, who issues 
tickets and collects fares, besides performing necessary 
duties in connection with the handling of luggage and 
p,arcels. He also keeps the necessary train records. The 
car is equipped with a small compartment on the rear plat­
form in which is placed a throttle connection with the boiler, 
the necessary brake apparatus and whistle, which permits it 
to be operated from either end, making it unnecessary at any 
time to turn the car. The design and construction of the 
car is such as to make it unsuitable for shifting purposes. 
On lines where motor cars are operated the freight train 
service is performed by a regular locomotive. 

"It appears that where rail motor service has been estab­
lished travel has increased to a considerable extent. Within 
itself, the service is not remunerative, but the expense would 
seem to be warranted when its value as a feeder in creating 
additional long-distance travel from the main line steam 
trains is considered. 

"Operating officials of roads on which this character of 
service has been established were rather enthusiastic as to 
its possibilities. The mechanical officials, however, were 
not favorable to it. It was admitted that there is a slight 
saving in fuel, but it is claimed that this is more than offset 
by the increased cost of maintenance and the loss of service 
while undergoing rep,airs. 

"On the Continent, while this service is in actual opera­
tion to a limited extent in Germany, France and Italy, rail­
way officials still consider it to be in an experimental stage. 

"We inspected the Great Western Railway motor service 
from Southall to Ealing, both stations being suburban to 
London. The speed ranged from 20 to 45 miles an hour. 
The driver said the car was capable of 50 m. p. h. The car 



fo8 STREET RAILWAY JOURNAL. [VoL. XXIX. No. 14. 

ra n smooth ly, without no ticeable vibrat io n, and had been 
in successful operation for three years. T he London & 
North \ Vestern Railway operates a ra il motor line on its 
Oxford branch fro m Bices ter to Oxford. T he Londo n, 
Brighton & So uth Coast Railway has two gaso li ne motors in 
service at Brigh ton. Each car is equipped wi th two 30-hp 
Daimler motors su spended fro m the fra me. N oise and 
vibration were noticeable while these cars were standing 
with the motors running. T here was also a very disagree­
able odor fro m the gasoline. 

"The London, Brigh ton & South Coast Railway has 
small detachable steam locomotives a t Brighto n, which are 
attached to t railers. Local official s said this service was 
more satisfac tory than by the gasoline cars. T he London 
& South \ Vestern Railway has fourteen steam rail motors 
from its Marylebone Station, London. 

" German ra ilways, under go\·ernment management, have 
been experimenting with rai l motors two years, using fo r 
purposes of compari son a Serpollet car (steam, with coal 
fue l), a l\Tilnes-D aimler car (gasoline), and an accumulator 
car ( storage battery) , also a small locomotive ancl coach. vVe 
were told that the experiment so far showed the steam loco­
motive and coach to be the most eco nomical and successful. 

'' \Vith the benefit of thi s ex,r er ience th e committee is of 
opinion that the installation of self-con tained motor cars 
fo r passenger serv ice on certain branch lines largely depend :=: 
upo n the gradi ents, the possibilities fo r increased travel and 
the possible rnving from a reduction in th e train crews. A 
small tank locomotive and car, equ ipped for operat ion in 
either direction without turning , commencl s itself as the 
most elastic adaptation of the rail moto r which came under 
our observatio n and appears to be in the line of future de­
velopment a broad." 

In connection with the fo regoing repor ts it is inte res ting 
to add that the Nov. 5, 1904, issue of the STREET RAILWAY 
J oURNAL contained a comprehensive art icle by Philip Daw­
son on ''The U se of Independent l\Iotor Cars on Railways" 
which described quite full y some of the cars mentio ned in 
the report. Since then other a rt icles have been ,p ublished 
in th is journal on prominent types of European motor cars. 
T he auto-bus subject from a commercial standpoint was dis­
cussed in an article in the ~ ov. 17, 1906, issue by H. V cll ­
guth on "The Operating Cost s of the Modern Auto-Bus." 

•• 
ELECTRICITY IN OTTOMAN ASIA 

On F eb. 7, in the prese nce of th e governor-general of 
th e province and th e ge neral in command of the fift h army 
corps, besides other civil and mili ta ry officia ls, notables of 
the city, and fo reign consuls, the new electric st reet car and 
st reet lighting ser \'. ice in Damascus were fo rmally handled 
over by representatives of the O ttoman government who 
had come from Co nstantinople fo r that express purpose to 
the Societe O ttomaine Imperiale des Tramways et d'Eclair­
age E lectriques cle Damas. A t fir st the street car service 
will cover only the distance from Salhyeh to the Meida n, 
some 5 miles through the city from suburb to suburb. Cars 
were to commence running on March 14, on which day the 
Ottoman fi scal year begins. E lectric li ghts have been in­
stall ed, and Damascus is now being lighted by rooo electric 
st reet lamp s, for whi ch the municipality pays an an nual 
rental of 3000 Turki sh liras ($13,200) . Besides these, th e 
company. has put in more powerful li ghts in the Grand 
Mosque, in the public squares, and in the Serail. Private 
electric lights will soon be introduced in shops and resi-

dences. T he installing company is Belgian. Some of the 
electrical supplies and ap paratus have been imported from 
Germany, F ra nce and E ngland, but all cars, motors, dyna­
mos, etc., have been bought in Belgium. A merican manu­
fac turers have apparently paid no a ttention to this oppor­
tuni ty of securing preliminary va ntage ground. Conces­
sions for electric light and street railway undertakings have 
been granted corporations in Damascus, Beirut, Aleppo, 
Smyrna and Salonica. 

•• 
ACCIDENTS IN GERMANY 

The fo llowing interesting classification of the accidents 
occurring during J anuary, 1906 and 1907, on the street rail­
way lines belonging t9 the German Street and Interurban 
Railway Association has been prepared by the secretary of 
th e association. This association includes practically all of 
the electric ra ilway companies in Germany: 

CHARACTER OF ACCIDENT. 1907. 

Fatalities.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Accidents involving disabilit y for more than 13 weeks 75 
Accidents involving disabilit y for less than 13 weeks.. 314 

Total. .... .. ........ .. ........ . ..... ... .. . . 391 

D AY OF ACCI DENT. 

2 

15 
2 74 

Sunday . .... . .... . 
1\Ionday .......... . 

T hursday .... . .. . 
F riday . .. .... . .. . 

1907. 1 1906 . . 
49 58 
6i 53 

T uesday ........ . . 
Wednesday ...... . 

Saturday . . .. ... . 
Not recorded .... . 62 I 52 8 5 

TIME OF ACCIDENT. 

--------- - - ---- ----- ----- -
Between 12 midnight and 6 a.m. . ........ . . . . . . . 29 
Between 6 a .m. and 12 noon. ...... .. ..... ..... 145 
Between 12 noon and 6 p.m . ... ........... ...... u8 
Between 6 p.m. and 12 midnight................ 89 
Not recorded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 o 

NEW PUMP COMPANY 

30 
ll2 

II7 
62 

6 

T he Al berger Pump, Company, of New York, has been or­
ganized to manufacture and sell centrifugal turbine pump 
machinery of all capacities and for operation against any 
heacl , either steam power or electrically-driven. The steam 
turbine has taught the great principle of dealing directly with 
rota ry motion , and th e managers of the A lberger P~mp 
Co mpany are convinced that future progress in pum ping 
lies along thi s line. 

T he officers, management and works of the new company 
are identical with those of the Alberger Condenser Com­
pany, and in order to provide for this business a large addi­
t ion to th e A lberger shops is now in progress. The equip­
ment will consist of special tools fo r this particular class of 
work, together with elaborate testing apparatus. 

---•♦•----

The I ndiana, Columbus & E as tern has purchased a hand­
some parlor car , with observation vestibules and buffet , 
built by the Cincinnati Car Company, and it will be put into 
the limited service on the Columbus, N cwark and Zanesvill~ 
division. 
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THE HOBOKEN TURNTABLE 

In connection with the large turntable at the H oboken 
terminal of the Public Service Corporation of New J ersey, 
described by Martin Schreiber in the STREET R AILWAY 
JOUR NAL for March 23, it may be interesting to add some 
further points furni shed by the New York Switch & Cross­
ing Company, the builder of thi s turn table. It was imprac­
ticable to build the table crossing in one piece on account 
of its great size and the danger of breakage during trans-

THE :.,PECIAL WORK FO R THE TURNTADLE 

portation. As shown in the accompanyi ng view, it was 
necessary to make the joints through the hard centers, be­
cause the latter are so numerous that there was not room to 
fish-plate without doing this. The hard centers are made 
of hammered steel and are held in place with six r-in. 
vertical bolts through each center, with the heads counter­
sunk. Babbitt was then poured into the count.er-sunk holes 
to finish, as shown. 

As mentioned in Mr. Schreiber's article, the table was in­
stalled because there was not room enough at the ferry slip 
to allow loop1 operation. A compromise was effected by 
putting in the table and so arranging the tracks that cars 
need only be turned through an angle of 120 <l egs. Co n­
tinued operation has demonstrated this turntable to be far 
more successful than was anticipated under the disadvan­
tageous conditions at this terminal. 

••• 
SEMI-CONVERTIBLE CARS FOR CONESTOGA TRACTION 

COMPANY 

The Conestoga Traction Co mpany, of Lancaster , Pa., which 
is a very large user of the grooveless:.post semi-convertible 
cars, has just received a number of Brill combination 
passenger and baggage cars for use on an interurban branch 
of the system and four single-truck cars for city service. In 
addition, the company will shortly receive from the same 
builders five 40-ft. baggage and express cars. The semi­
convertible feature in these interurban cars permits a greater 
width of aisle and seating space, coupled with the inviting 
high-back seats with head roll with adjacent arm rests. The 
interiors, which are of cherry, are stained a mahogany color 
and harmonize nicely with the robin's egg blue t int of the 
ceilings. A single sliding door separates the two compart-

ments. T he baggage compartment is fitted with the usual 
accessories, including seats which can be folded u.p when 
not in use. The truck used is the 27-Gr with a wheel base 
of 4 ft. 6 ins., which is the standard double-truck for the 
road; each of the cars carries four motors. The length of 

EXTERIOR UF SINGLE-TRUCK CAR FOR LANCASTER 

car over end panels is 31 ft. 8 ins.; over crown pieces, 41 ft.; 
length of baggage compartment, 9 ft. 2 ins.; width over 
sills, including sheathi ng, 7 ft. 10¼ ins.; over posts at belt, 
S ft. 2 ins. R eaders of this paper are fami liar with the 
single-truck type of grooveless-post semi-co nvertible re­
f er red to. The treatment of the interiors in the last lot 

EXTERIOR OF PASSENGER AND BAGGAGE CAR 
FOR LANCASTER 

ordered is similar to that adopted in the combination can,, 
and th e seats, while not having high backs, a re also of Brill 
make. The cars measure 20 ft. 8 in s. over the end panets 
and 30 ft. r in. over the vestibules. The width over the 

INTERIOR OF COMBINATION CAR FOR LANCASTER 

sills, including the sheathing, is 7 ft. 103/2 ins. The truck 
used is t he No. 21-E with a wheel base of 7 ft. The car 
company's track scrapers are used at both ends of the 
si ngle-truck ca rs and both types are fitted with its specialties. 
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A NEW RADIAL TRUCK 

As noted previously in these columns, the subject of 
ra dial trucks is one which has received much attention 
abroad. Of the countless attempts that have been made 
during the past six ty years to produce a perfec t steering 
control fo r railway wheels, one of the latest is the method 

0 

0 

reduced not only by the absence of oscillation obtained by 
the longer wheel base, but abo ut 5 to IO per cent less t ractive 
resistance is secured than with any other truck by the 
ex tremely delicate accommodation to the track sinuosity, 
F ig. 3 is a view of the actual gear. 

Links have been used with a purely t ransverse swing 
giving an approximation to this result, but the steering 

0 

0 
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PLAN AND ELEVATIO N OF RADIA L TR UC K 

devised by J. S. Warner, of Westminster, Eng. , as the out­
come of his experience with American truck makers. The 
term used by German engineers, "single axle bogie," or 
by the F rench, "pivotal axle," is preferred by Mr. Warner 
to the term " radial t ruck," at least for four-wheel car s. 
si nce perfect radial action with four-wheel cars is a remote 
i: ossibility. 

As will be seen by reference to the plan, Fig. 1, the 
motors are pivoted at points between the ax les. T he whole 
car then hangs on links each about I ft. in length, there 
being two to each axle box. T he result of this arrange­
ment is a peculiar movement illustrated by F ig. 2, the upper 
view representing what would be seen ·by a person on the 
inside of the curve. 

Through the enterp rise and courtesy of H . E. Blain, of 

~~~g~ 
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flG. 2.- VIEWS ILLUSTRATING THE RADIAL MOTION OF 
THE TRUCK 

the W est Ham Tramways, England, some twelve months' 
regular service has been rtin with the Warner method ap­
plied to one end. The result of this trial is claimed to 
show that even without the control of alignment springs 
no overswing results, while on straight track the car body 
preserves an unusually comfortable dead straight riding. 
An important claim for this truck is that the traction is 

effect given by the Warner truck around the slightest irreg­
ularity g ives a valuable freedom from flange fri ction reduc­
ing it :p.robably by one-half. Since fl ange fri ction for 
straight t ramway track and single trucks is never equiva-

~- -- :,~t~ --: :/ ,~r ~~\~._ ~ ~: • 

•• ~ ,t (',.'{ • ~'"••• '1~"-\,t' I \(;"-/--/_.: : 

~---~--
r: , - • -

FIG. 3.- R ADIAL TRUCK GEAR USED ON WEST HAM 
TRAMWAYS 

lent to less than 30 per cent of total traction current, the 
claim that 5 per cent less current is used seems a modest 
one. It is said that the riding of the car is absolutely free 
from side-to-side jolt ing and that a reduction in flange 
wear is observed which must mean at least an equal reduc­
tion in rail wear. A double truck on the same principle is 
now being designed by the same maker. 
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One of the double-decked cars mounted on this truck is 
of 10-ft. wheel base with a 22-ft. body and an over-all 
length over the fenders of 35 ft. This size of car has 
hitherto been mounted on two maximum traction trucks. 
In this case not only is there appreciable economy in trac­
tion resistance, but the simplification of brake mechanism 
with the absence of four pilot wheels, axle boxes and two 
axles will greatly reduce maintenance charges, while the 
traction will be the maximum available from the given 
weight of car. 

Twelve months' running has shown that the wheels give 
30 per cent greater wear; that is, a steel-tired wheel run­
ning 60,000 miles ordinarily will do 90,000 miles with this 
radial truck. 

•• 
GASOLINE-ELECTRIC SYSTEM FOR COMMERCIAL 

VEHICLES 

The British Thomson-Houston Co mpany, of Rugby, 
England, has developed a gasoline-electric mechanism for 
propelling vehicles in which the transmission is entirely 
electrical. Differential gears are eliminated by using two 
motors, which also allow the speed to be varied by the 
series-parallel method. The generating equipment consists 
of an automatic regulating d. c. generator directly coupled 
to a gasoline engine. The generator is designed to main­
tain a constant load on the equipment at a constant speed 
of the engine, irrespective of the varying load demands of 
the vehicle. In other words. the product of volts and 
amperes of the output is at all times constant, for as the 
amperes load demand increases the volts correspondingly 
decrease, so that the load and, therefore, the speed of the 
engine remain unaltered. This result is obtained automat­
ically by a suitable arrangement and design of the windings , 
and without the use of moving contacts. The generator is 
coupled to a 35-hp engine and is normally rated at 15 kw, 

proper. The latter is located close to the motors and gen­
erators to reduce the length of the connecting cables to a 
mmmrnm. The controller provides two forward speed 
points corresponding to the series and the parallel connec­
tion of the motors, and one reverse speed point with the 
motors in series. 

In the operating box is mounted a small resistance and 
control switch , electrically connected in circuit with the 
generator field coils. A pedal is coupled to both the 

FIG. L- GASOLINE l\IOTOR CARS 

engine, governor and to the control switch, so when the 
pedal is fully depressed the engine is governed to run at 
400 r. p. m. and at the same time the switch is moved to 
insert in the generator field circuit a resistance sufficient to 
reduce the main volts to practically zero. No current, 

FIG. 3.-INTERI OR 
OF CONTROLLER FIG. 2.- CHASSIS OF GASOLINE ELECTRIC VEHICLE 

850 r. p. m. , 65 to r30 volts, but is capable of withstanding 
heavy overloads. It has removable aluminum covers, which 
completely protect it from dirt and water. 

Each motor is designed for a constant input of 7.5 kw 
at from 500 to 1400 r. p. m.; the e. m. f. varying from 65 
to 130 volts; it is a series-wound machine. The two motors 
are capable of propelling a vehicle having a gross weight 
of 7 tons up grades exceeding 14 per cent. 

The system of control is extremely simple. To the right 
of the driver, in the position usually occupied by the change­
speed lever on a gear-driven vehicle, the "operating box" is 
mounted. This is coupled through a chain to the controller 

therefo re, flows through the motors and the vehicle is 
stopped. O n releasing the pedal the first movement cuts 
the resistance out of the generator field circuit, causi ng 
sufficient current to flow to the motors to start the vehicle, 
which will continue to run slowly, the engine remaining 
governed at 400 r. p. m. On entirely releasing the pedal 
the governor is "held up," allowing the engine speed at 
once to increase to 850 r. p. m., and th e vehicle will ac­
celerate to its full speed. The engine speed is prevented 
from exceeding 850 r. p. m. by the restraining influence of 
the generator, which exerts for all conditions of load a lim­
ited but definite load demand. 
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That the motors may exert the necessary additional torque 
in ascending a grade, the generator automatically supplies 
the required increase of current, but at a proportionately 
lower voltage. T hus the torque on the engine, and there­
fo re its speed, remains unaffec ted whatever the grade may 
be, and this is brought about without any hand regulation 
by the driver. 

It should be observed that no main resistances are used 
to regulate the vehicle speed; there is, therefore, no power 
wasted in such resistances. The extra field circuit resist­
ance mentioned is qui te small , and under no co ndition ab­
sorbs more than 25 per cent of the power of the engine, and 
during normal running is cut out of circuit altogether. An 
additional featu re of the co ntroi is the stopping and restart­
ing of the vehicle without operating the controller, and 
therefore without breaking the main circuit, thereby elim­
inating any possibility of sparking at the controller co)1-
tacts. T he vehicle is started with the motors in parallel, 
that is, with full speed connection. 

T he cont roller is operated only for reve rsing and in climb­
ing grades exceeding 5 per cent , when better results may be 
obtained by running on the first forward series position. 
On the ot her hand, however, no damage can occur to the 
equipment if the driver neglect s to change the speed. 

A feature in the control which tends to eco nomy in fuel 
is the arrangement whereby the driver is obliged to reduce 
the speed of the engine to ..i-oo r. p. m. when the vehicl e i!> 
standing, thus preventing the practice of racing the engine 
wi th the vehicle sta tionary. For cases where it is necessary 
'o travel long distances at reduced but constant speeds, and 
,t is not convenient to regulate by the pedal, a hand 
lever is provided which independently controls the engine 
speed and allows the pedal to be released. 

Under certain circumstances, as for exampl e, when climb­
in g steep grades, it is de sirable to accelerate the engine 
speed for short periods to obtain the maximum power. This 
is provided for by running the hand lever to the field circuit 
switch in correct sequence, so that, after the hand lever has 
been moved to a position corresponding to a normal engine 
speed of, say, 850 r. p. m. , a further movement inserts a 
portion of the fi eld rheostat, which changes the load demand 
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FIG. 4.-,\CCELER.\TION CURVE ON A LEVEL MACADAM 
ROAD 

of the generator and permits the engine to increase in speed, 
thereby delivering to the generator, and thus through the 
motors to the road wheel s, its maximum available power. 
By this means full advantage can be taken of the additional 
power that may be obtained by running the gasoline engine 
for short periods above normal speed. 

In the control system here describ ed, the acceleration is 
both smooth and rapid; it is also automatic and does not 
depend on the ski ll of the driver , as is the case when a 
clutch and gear-box are used. A driver who has been 
taught to steer can immediately drive a vehicle fitted with 
this system as efficiently and economically as one who has 
had long training and experience. 

On referring to the description of the control it will be 

see n that to stop the vehicle the generato r volts are reduced 
to zero. Conversely, it follows, that in restarting, the volts 
start from zero and increase to their maximum in regular 
progression as the vehicle accelerates. This insures a per­
fectly smooth starting effort, and no shock can result at 
starting due to a careless or inexperienced dri ver releasing 
the pedal too suddenly. The action of releasing the starting 
pedal fully opens the engine throttle valve, and the 
engine at once attains its normal speed of, say, 850 r. p. 111. 

The generator load prevents the engine exceeding this 
speed; the latter is, therefore, developing its full power, 
which is converted by the generator and delivered to the 
motors in the correct proportion of volts and amperes cor­
responding to the speed of the vehicle at that particular mo­
ment. As the vehicle continues to accelerate, this proportion 
continually varies automatically, the amperes decreasing and 
the ,·olts increasing, the product of the two resulting in a 
constant quantity represe nting the full power of the engine. 
The engine is, therefo re, developing its full pO\ver at 
a constant speed during the whole of the acceleration 
period, and the resultant rate of acceleration is limited solely 
by the power of th e engine, and not by the skill of the 
driver. As soon as the starting pedal is released, the ac­
celeration becomes automatic, and the maximum available 
power is delivered to the road wheels without any loss due 
to the slipping of the clutch or reduced engine speed. Fig. 
4 shows an acceleration curve tak en from a record made by 
a Boyer speed recorder on a 24-hp vehicle fitt ed with the 
above-described system, weighing 6 tons with its load. The 
maintenance of the electrical equipment is practically limited 
to brush renewals, which form a very small item. The gen­
eral maintenance of electrical machinery is well known to be 
small, and the design of these equipments has been carefully 
considered with a view to reducin g maintenance to a mini­
mum. The smooth starting effort will effect a considerable 
saving in maintenance on tires, chains and transmission 
gear generally. It is impossible to subject the engine to 
sudden shocks, and these , therefore, cannot result in broken 
crank shafts, as is often the case with the clutch and gear­
box drive. 

The efficiency of the equipment has been demonstrated by 
comparative test s with gear-driven vehicles. From the re­
sults of these tests it is claimed tha t a higher average speed 
can be maintained on a given route, with a given number of 
stop s, and with less fu el consumption than with a gear­
driven vehicle of similar type an d of equal power and 
weight. This is due in the fir st place to a more efficient 
transmission and, secondly, to th e absence of a definite 
relation between the engi1;e speed and the speed of the 
vehicle, which renders it possible when running on a good, 
level road to run the engine at a comparatively low speed 
and yet maintain a comparatively high vehicle speed. 

----+-·♦·----
BORING MACHINE FOR TURBINE CYLINDERS 

The illustration on the nex t page shows a portable boring 
bar. ro in s. in diameter and 27 ft. long , recently brought out 
by H. B. U nderwood & Co.; of Philadelphia, for the boring 
of turbine engine cylinders, for cutting the grooves in each 
cylinder for blades, and when the latter are inserted for 
truing them up. If the blades need grinding, it can be done 
while the bar is in place. The bar is made of a good quality 
of solid steel, "forged." The driving gearing is an accu­
rately cut worm and screw of the Albro Hindley type. The 
feed attaches on the end of the bar and has three different 
feeds. To change from one to the other, a sliding shaft is 
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used. The large hand wheel shown is for feeding by haEd 
when starting cuts and for changing the position of tne 
cutterheads quickly. When feeding this hand wheel 1s 
held stationary by blocking or any convenient way of 
holding. 

The boring bar is fitt ed with three cutt~r heads. The 
larger ones are made in halves to enabl e them to be placed 
on the inside of th e cylinder, the spider or steady rest having 
different lengths of a rms with adju sting screws a lso made 
in halves for th e same reason. The small one is placed in 
the cylinder and the bar is slipped through iL T he feed 
screw is in one side of th e bar ; on this screw is placed the 
feed nut that does nothing but feed the tools· into the cut. 
On the opposite side of the bar is a proportionate keyway 
that carries the key for receiving the siae thru st of the cut. 
As it is long and of sufficient size it makes an easy guide 
and receives the strain on the fee d nut. T he thrust fo r 
taking car of th e thru st of the screw while driving the cut 
into the metal is of high grade hard bro nze with many 
grooves into it. These grooves fit into co rresponding 
grooves in th e screw, making a very substa ntial bearing and 

TUR BINE CUTTER 

thrust fo r th e heavy duty required in deep and heavy cutting. 
The reason fo r making two arm cutterheacls in two pieces 

is th e duty fo r which the machine was desig ned; th at is, the 
turbme cylinders are cas t in sections of va rious diameters, 
- the two end ones have the engine shaft bearings. They 
are machined before put ting together , rough bored, and the 
fl anges faced ; then bolted together, making a long cylinder 
of diffe rent diameters. I n one of the cylinders there is a 
manhole. After t he ba r has bee n placed thro ugh th is long 
cylinder and th e bar beari'ngs a re placed and accurately 
adjusted in the outer shaft bearings, the cutterheads and th e 
center bearings are passed into the cylinder through th e 
manhole and placed together on the bar preparatory t o bor­
ing and grooving. After the boring is done each cylinder 
has several g rooves (¾-in. x ¾-in.) turned into the bore. 
For doing this a very complete slide rest that holds the 
grooving tool is used. It is shown on tlv 1pper end of the 
cutterh ead. O n the lower end of th e same cutterhead is 
shown a place to attach a grinding wheel, if necessary. The 
small solid cutterhead shown is fo r smaller boring and cut­
ting grooves. The tool s on all th e cutterheads a re a rranged 
to be set by the workmen inside. T he st eady bearings are 
easily set by the workmen both as to position and tension 
on the bar. With the increase in size of engines and the 
general use of floor plates th e demand fo r specia l portable 
tools has grea tly increased and there is now a decided call 
fro m some of the la rge stations and engineering establish­
ments fo r portabl e machines that a re easily handled. 

MORE SEMI-CONVERTIBLE CARS FOR DALLAS 

The type of the grooveless-post semi-convertible car 
shown in the accompanying illu stration is one of six of a 
duplicate order furni shed recently by the A merican Car 
Company for the Dallas Co nsolidated Street Railway Com-

CA R W ITH EXTRA LONG PLATFORMS FOR DALLAS 

pa ny, which is under the management of Stone & 'vVebster, 
of Boston. T he cars wi ll be operated on the busies t city 
lines, and to fac ilitate the handling of p~ssengers and pro­
vide adequate standing roo m, extra long platfo rms, 6 ft. in 

length, are used. T hese platforms a re 
supported by fo ur wooden knees• which 
extend back to the body bolster and the 
knees are reinforced by angle-iro n with 
the angle-irons of the cente r knees reach­
ing 4 ft. back of the body bolsters. T he 
fo lding platform doors are co nt rolled by 
the Brill automat ic doo r device. T he 
seats of the car corners are longitudinal 
and accommodate fo ur passengers each. 
A feature of the car i~ the a rrange­
ment which makes it possibl e to raise 
t he windows to any desired height. 
T he interiors are finished in cherry 
with maple ceilings. Four clusters of 
three lig hts each having frosted globes 
a re ,placed along th e center of the dome 

and the lighting ci rcuit is cont ro lled by a switch located 
over the door at one end of the car. Lengt h over end 

INTERIOR OF CAR FOR DALLAS 

panels, 28 ft.; over vestibules, 40 ft. ; width over sill s, in­
cluding sheathi ng, 8 ft. 4 ins.; size of side sill s, 4 ins. x 
7¾ ins.; center crossings, 4¼ ins. x s¼ ins.; encl sills, S¾ 
ins. x 6¼ ins. T he t rucks are of the Brill No. 27-G type 
with a 4-ft. wheel base; two motors are used per car of 50-
hp capacity each. 
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A NEW TYPE OF PORT ABLE AIR COMPRESSORS 

In the car houses, power plants and trackwork the uses to 
which compressed air can be employed are , almost innu­
merable. It 1s particularly u seful in blowing out motors 

T H E COMPLET E P O RTAB L E OUTFI T 

and generating apparatus, and can often be advantageously 
employed in driving pneumatic drills, riveters and other air­
operated tools. The larger shops and power houses are 

THE COMPRESSO R AS MOUNTED ON TH E TRUCK 

usually piped for compressed air from a stationary com­
pressor, but often in a small shop such an installation intro­
duces a greater ex penditure than is deemed advisable. In 
other instances the range of territory 
over which it is. des ired at t imes to use 
compressed air would, with a stationary 
compressor outfit , necessitate a great deal 
of underground piping. U nder such 
conditions a portable co mpr essor outfit 
is highly desirable. 

around by means of a wrought-iron tongue. The com­
pressor is exceptionally narrow, the parts being so disposed 
as to waste no space on the truck. The width of the outfit 
over a ll is only 29¾ ins. This readily permits it to be taken 
through doors and openings in shops and factories of much 

smaller size than the average. 
The air compressor furnished with the 

portable outfit is the National Standard 
new and improved, in which one of the 
many distinctive features is the construc­
tion of motor and com pressor as entirely 
separate and self-contained units. This 
compressor was described ar some length 
in the STREET RAILWAY Jou RNAL, Sept. 
8, 1906. The governor, supplied with 
portable compressor outfits, is a standard 
type- N oil pneumatic, which has fully 
demonstrated its absolute reliability and 
adaptability to the hardest kind of 

service. This governor was described in the STREET RAIL­
WAY JouRNAL for Oct. 13, 1906. 

The reservoirs furnished with all sizes of portable outfits 
are of cold-drawn seamless steel. They are 18 ins. in diame­
ter and 33 in s. long. The compressors are made in sizes 
ranging from r r cu. ft. to 50 cu. ft. of free air per minute . 

•• 
NEW CARS FOR THE LOUISVILLE RAILWAY 

COMPANY 

F ifty new cars have just been received by the Louisville 
Railway Company, and the company has placed an order 
with the St. Louis Car Company for fifty 28-ft. car bodies, 
equipped with St. Louis Company' s N o. 47 trucks and four 
G. E-80 motors, to be delivered between April 15 and May 
15, 1907. These cars are duplicates of car No. rooo, of 
which an illustration is presented herewith. These cars 
have a short vestibule platform on the front and large open 
platform on the rear. The inside finish is of mahogany 
with bronze fittings. There are ten rattan upholstered seats 
on each side. The sash covers and ventilator sash are sup­
plied with locks, so same can be fastened in cold weather. 

•• 
T he Cincinnati Car Company, of Cincinnati, has recently 

booked orders for equipment as follows: Five double­
truck semi-convertible cars for the Eastern Pennsylvania 
Railway Company, of Pottsville, Pa.; five 33-ft. closed cars 

To satisfy the demand fo r a compact, 
self-contained and stoutly - constructed 
portable compressor outfi t, the National 
Brake & Electric Co mpany has designed 
a ty,p,e which will appeal to purchasers 
desiring a convenient and durable appli­
ance. The outfit comprises a com­

TYPE OF CA R BEING PUT INTO SERVICE AT LOUISVILLE 

pressor, an automatic type-N generator and necessary 
piping, an air gage and reservoi rs, and a combined switch 
and fuse, the whole being mounted on a substantial angle­
iron frame supported on wheels. The front wheel is hung 
in a pivoted fork made of cast steel, and the outfit is drawn 

for the Camden Interstate Railway Company, of Hunting­
ton, W. Va.; five 30-ft. closed car bodies for the Consoli­
dated Railway Company, of Bridgeport, Conn., and six 
18-ft. single-truck cars and three 45-ft. interurban cars for 
the Sheboygan Light & Power Company, of Sheboygan, 
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SMALL DIRECT-CURRENT GENERATORS FOR EXCITER 
AND OTHER PURPOSES 

A complete line of direct-current generators ranging from 
1,½ kw to 17,½ kw has lately been developed by the General 
Electric Company. The machines are designated as type CQ 
and embody the compact cylindrical construction which has 
been found dso satisfactory in the CQ and C R motors. 
They are especially applicable as exciting units for alter­
nating-current generators or as direct-current generators 
for small power plant ,purposes where a low capacity belt­
driven generator is suitable. 

The bearing heads are so constructed that the machines 
can be installed on floor, wall, or ceiling, thus adapting gen­
erators to crowded locations. Other constructive features 
also deserve mention. The field and armature coils are 
form-wound and removable, and both receive an insulation 
practically impervious to water. The field coils are held 
by the flanged tips of the steel pole-pie..:es, which are seated 
firmly in the field frame by bolts passing through the frame 
and secured with nuts. The armature coils are held in 
toothed slots on the core and extend beyond the end 
flanges, being firmly banded to prevent vibration or move­
ment. This form of winding gives a large radiating sur­
face for the conductors and so keeps the temperature rise 
very small. The bearings are arranged with ring oilers 
and, as has been mentioned, can be adjusted for wall or 
ceiling installation by turning the bearing heads through 
90 to 180 <legs. Carbon brushes, sliding in fini shed box 
guides, are firmly held against the commutator by adjust­
able individual springs. The generators will operate spark­
lessly from no-load to full -load without shifting the 
brushes. These CQ generators are compound wound for 
120 to 125 volts and from 240 to 250 volts full load. 

A further development of the CQ generator is the bal­
ancer set for the regulation of three-wire systems . 

•• 
FIRE ON TUNNEL SITE 

A fire early Wednesday morning, April 2, 1estroyed the 
temporary framework covering the area at Church and 
Cortland Streets, New York, where the proposed twenty­
five-story terminal for the McAdoo terminal is being built, 
and will, it is unofficially r~ported, delay the work about a 
month. Operations are carried on here all day, and some 
of the men at work are reported to have had narrow escapes 
from injury in reaching the street. 

A NEW AIR COMPRESSOR FOR CONTINUOUS SERVICE 

A water-jacketed cylinder head has been designed for the 
new type of compressor for intermittent service recently put 
on the market by the National Brake & Electric Company, 
illustrated and described in the STREET RAILWAY JouRNAL 
for Sept. 8, 1906, which permits the compressor to be oper­
ated continuously where proper water connections are made 
with the head. By the circulation of water in the head th e 
valves and those parts of the compressor subjected to the 
greatest heat are kept com;paratively cool with continuous 
operation of the compressor. 

With the water-jacketed compressor there is furnished a 
water governor which automatically cuts off the circulation 
of water whenever the compressor is shut down. This gov­
ernor is very simple and reliable, and eliminates the danger 
of running the machine without water which might result 
from neglect to turn the water off after the machine has been 
stopped. The water-jacketed types of compressors are 

made in sizes varying from 15 cu. ft. to 35 cu. ft. per minute, 
and are particularly adapted for stationary installations 111 

power houses and electric railway shops. 

STEEL LOCKERS FOR THE MEN 

Lockers have come to be an indispensable part of the 
street railway equipment. The shop, the power station and 
the employees' club that pretend to order cannot be without 
them. The extension of their use beyond these limits de­
pends largely upon the methods of management of the dif­
ferent systems and the individual requirements. Lockers 
make for order, and afford just the protection that is needed. 
Fo r the trainmen they are especially valuable, as the men 
can go and come from the car house when they so desire in 
civilian dress, and often when their runs are irregular are 
saved the trouble of going home before reporting for duty. 
A line of steel lockers, especially adapted to street railwa~' 
use, is offered by the Narragansett Machine Company, of 
Providence, R. I. Both the single and double-tier type 
are made. Expanded metal or perforated sheet steel doors 
may be had, the expanded metal door being especially at­
tractive, considered esthetically. From the stand point of 
construction the lockers embody those features that make 
fo r strength and durability. The partitions, backs, tops and 
shelves are of sheet steel, fold ed and reinforced, and secured 

STEEL LOCKER WITH EXPANDED METAL DOOR 

by bolts inside the locker only. There are no raw edges to 
injure the person or clothing. Each locker is a unit, and 
the cabinets may be made any size and can be readily added 
to or taken from to suit changed conditions. A variety of 
locks is offered. 
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LONDON LETTER 

(From Our R egular Corrcspo11dc11t.) 

The new tramway ~ystem of the Dumbarton Town Council, 
refe rred to las t month a~ forming one of the connecting links 
in an extens ive system of tramway~ from the L anarkshire coal 
fields to the banks of Loch Lomond, ha~ now been opened for 
t raffic. Th e tramways h ave been constructed by th e E lec tric 
Supply Corporation, of London, who were the promoter s of 
the company, and on their im,itation a party of local gentle­
men were invited to inaugurate the system in the usual way. 
Luncheon was sen-ed at the L esse r Borough Hall, Mr. Scott 
Moncrief, th e London manager of th e E lectric Supply Corpo­
ration, presiding. It was intimated in one of th e speeches th at 
a new Dumbarton Borough and County Tramways Company 
was being fo rmed with a view to extending the line to Dalmuir 
and Balloch. 

L ast month r efe rence was made to th e und L1e importance 
which the London County Council Tramways were given in 
the recent elections at that time in the immediate future. The 
elect ions have since t aken place, the Progressives suffering a 
complete defeat, and th o~e of the Moderate party securing a very 
large majority. Doubtless the warnings that have been sounded 
for some time b'.lck by well-known fi nancial authorities on the 
tremendous amount of money being spent by the London County 
Council on t ramways and oth er enterpri ses have had their effect, 
th e benefits being largely forgott en in th e financial alarm. The 
work of the tramways, however, will have to go on, as many 
contracts have already been made, and the work. of course, 
cannot be stopped. It is fairly su re, however, that th e London 
County Council's elec tric power ~chem e will fall to the ground, 
as it is not considered at all probable that th e Moderate party 
will proceed with that ambitions scheme. Time and cool judg­
m ent will doubtle ss eventually decide that some working ar ­
rangement between the already existing companies is a ll that 
L ondon at present needs, and not th e establi shment of enor­
mous new po,ver houses at an expenditure of millions sterling 
of capital, the success of which would be entirely problemat i­
cal. A report on th e working of th e southern system of tram­
ways h as recently been issued by the highways committee of 
the London County Council, in which it states that during the 
past year under review,- 183,51 2,42 1 passengers were carried, 
being 83,000,000 more th an were carried on th e southern system 
during the year 1899-1900, when the Council fi r st commenced 
the working of the lines. Th e r eport calls attention to a num­
ber of the difficulties which the Council is still encountering, 
and mentions the congestion of the service around the Elephant 
and Castle. During th e first year of the working of the lines, 
the a\"e rage number of ca rs pas~ ing that point was about 4000 a 
day, whereas , now, it h as increased to about 5500, even though 
it has been r elieved, to some extent, by taking certain of the 
Greenwich services via Kennington. The battle of the London 
County Council with the outlying boroughs as to th e system to 
be used in fut ure is also by no means completed, and the I sling­
ton Borough Council has recently advised the London Coun ty 
Council that it declines entirely to allow any overhead trolley 
system in their borough, so that the electrification of certain of 
the lines of t ramways in the northern portion of London is at 
v standstil l. The Council has recently ordered another lot of .WO 
electri c car s, the car truck s being supplied by Mountain & Gib­
son, of Bury. who have already supplied a large number of 
trucks in L ondon. \Vhile on the subject of London's tramways, 
it may be interest ing to note th at Mr. A. L. C. Fell, m anager , has 
perfected a brake, des igned to prevent s1.1ch accidents at the one 
at Highgate. The invention is in the nature of a hand attach­
ment to the present magnetic brake. so that if for any reason 
the cur rent operating the magneti c brake sho·1ld fail, the brake 
can ~till be applied to th e rail s by meam of h and power. It 
will also be possible fo r the motorman to apply thi s brake by 
hand power at the top of any gradien t, so th at the brake will 
be acting as a constant retarding fo rce all the way down the 
hill. the magnetic action of the brake being only used to bring 
the car to a standstill. or in an emergency. 

An interesting decision has jm t been m ade by the Notting­
ham Corporation T ramways committee. A considerable portion 
of its overh ead construct ion w a~ erected on the -center-pole type 
and th e committee has now decided to remove a number of 
th ese center poles and put up span-wire construction. This will ob­
viate, to a large extent, the obstr 1ction in the streets to traffi c 

by means of these tramway standards. Mr. A ldworth , the tram­
ways manager, explain s that~ in addition, he believes the span­
wire system makes for g reater economy, as the trolley passing 
under span-wire construction is not subject to such hard usage 
as it is in center -pole construction, where the suspension of the 
troll ey wire is much shorter and more rigid. T h e Nottingham 
tramways have been, during the past year, considerably ex­
tended, and the eastern part of Nottingham is now linked up 
to th e remainder of the city, which will affo rd great convenience 
to res idents, as narrow streets for some year s precluded all 
poss ibil ity of getting tramways to th at portion of the city. The 
County Council, however, vigorously tackled th e situation and 
has made a number of important street widenings and im­
provements to accommodate the tramways. 

The se lect committee of th e House of Lords, which has been 
for some few days considering the bill promoted by the Bir­
mingham City Council to extend th e tramways system to Har­
borne, about which th ere has been so much di spute in that 
city, have given its decision against the bill, so that this im­
portant suburb of Birmingham will be without a tramway sys­
tem at least fo r some years. There appears to h ave been great 
diversity of opini on, but the wealthier classes living in Har­
borne who were afraid that if tramways were extended to their 
select subnrb it would r esult in a lot of cheap houses being put 
up, have won the day. The bill was naturally opposed also by 
th e London & North-\Vestern Railway Company, whose r ecords 
show a considerabl e falling off in oth er parts of the city, owing 
to the large busine ss which the Birmingham tramways are 
doing. It is stated that the weekly average of passengers using 
the tramways is 1,200,000, and it is estimated that the gross tak­
ings will amount to £260,000 for the year, with a surplus of at 
least £40,000 a year. 

The Birmingham tramways committee report that, after many 
conferences with r epre sentatives of King' s Norton and North­
field U rban District Council, an arrangement has been come to 
for th e working by th e Corporation from Jan. 1 last, to Dec. 
31, 1927, of th e Moseley and King' s H eath tramways, and 
from July 1, 1911 ( when the company's lease expires) until 
Dec. 31, 1927, of the Pershore road and Bristol road tram­
ways, and also of any new tramways within th e district of the 
King's Norton Council which may be physically connected with 
the tramways of the Corporation. The Corporation is to work 
the traffic and maintain the electrical equipment, and will re­
ceive from the Council 4d. for every car-mile run. The Coun­
cil is to provide electric current, t o maintain the tn1ck, and 
to pay to the Corporation a sum representing depreciation on 
the ca r s apportioned to the mileage run in their district. The 
Corporation i~ to pay over to the Council all r eceipts in re­
spect of fares t ake1i within the latter's district. 

The annual r eport of the London United Tramways, which 
has r ecently been publi shed, shows gross receipts amounting to 
over £327,000, and a net revenue of over £ 1.u,000. After 
paying dividends on debentures and preference sh ares , the com­
pany have been able to declare a dividend at the r ate of 3 per 
cent on th e ordinary shares. This is, of course, not entirely 
satisfactory, as this cornoany use d to pay a much la r~er 
dividend than this, but Sir Clifton R obinson points out that 
considerable portions of the line are not yet earning money. 
The directo rs take, h owever, a favorable view of the situation, 
and expect shortl y to be able vastly to ipcrease th e earning 
powers of the company. It is expected that by mid-summer 
their lin es will be connected with those of the L ondon County 
Council at T ooting and Summerstown, and that the new por­
tion of the line from New Malden, Raynes Park and Wimble­
don will then be able to be put in operation. 

The recent board of trade inspection of the Torquay tram­
ways, which we understand was quite successful, possesses 
peculiar interest as th ey have been equipped on the Dolter 
surface-contact system. , The trial car had on board Major 
Pring-le, R. E., and Mr. A. P. Trotter, the inspectors; Mr. H. 
Jarvis, a director of the National E lectric Construction Com­
pany, by whom th e tramways have been carried out; Mr. E. A. 
Mitchell, chief engineer to the Dolter Electric Traction Com­
pany, for whom they h ave been laid; Mr. H. Lancaster, general 
manager, and a few other s interested in the work. The total 
distance traveled by the car was about 8¼ miles, and the routes 
traver sed comprise the whole of the completed portion of the 
system except the Babbacombe road section, from Torwood 
Street to St. Maryclrnrch Townhall. 

The South Lancashire Tramway s Company has obtained the 
consent of the Swinton and Pendlebury District Council to the 
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making of junctions at Swinton and Pendlebury, between the 
company's system and that of the Salford Corporation. Ip its 
letter the company stated that the object of the proposed junc­
tion is the provision of a through service to Manchester. The 
Council has acceded to the application, on certain conditions, 
among which it is specified that no agreement shall be entered 
into between the South Lancashire Company and the Salford 
Corporation, whereby nmning powers shall be given or ob­
tained, without the approval of the Council. 

The York and District Tramways bill, the promoters of which 
sought powers to nm tramways in the city of York, has been 
withdrawn. In the meantime the Corporation has decided to 
purchase the existing tramway company's system, and apply 
either by bill or light ra ilway order for powers to work it. 

Approval of the proposa l to electrify the railways of the 
Isle of Wight is recommended by a committee of th e County 
Council, as a result of a conference between delegates of pub­
lic bodies and the U nited E lectrical Construction Syndicate, 
Ltd. The scheme includes express services and full er local 
services by· single cars, with stopping places a t all cross-roads. 
The proposa l also includes 30 per cent reduction in fares and a 
considerable increase in the number of train s. 

The Pai sley & District Tramway Company, which, in the 
summer of last year extended its line from Paisley to Barr­
head, intimates that it intends to apply to Parliament for power 
to make a furth er extension as far as Thornliebank, the object 
in view being to establish a connection with the Ro '.tken Glen, 
which is a lso reached by th e Glasgow Corporation Tramways. 
The Corporation is deeply interested in the ex tension now pro­
posed, because about half of the new line would trayer~e ter­
ritory which the Corporation seek s to include within th e bm111-
daries of th e city. 

The Manch ester Corporation Tramways committee has de­
cided to r etai!l in support of its Parliamentary bill Mr. Balfour 
Browne, K. C., Mr. L ewis Coward, K. C., and Mr. G. Rh odes. 
Four petitions have been presented against th e bill , one each on 
behalf of th e Earl of E llesmere and Earl Egerton, the Cheshire 
County Council, and th e Stretford District Council. vVith 
regard to the proposals for inter-running of ca rs on th e Man­
chester and Salford sys tems, no dec ision has yet been reached. 
The committee is awaiting r eports from the general managers 
of the two systems. Th e scheme suggested by Manchester is 
based on th e arrangement in vogue with the Oldh am Corpora­
tion. Under th is the conductors of th e ca r s are supplied with 
the tickets of each loca l authority, and within th e respective 
areas passengers' fares go to th e controlling a~tth ority, a weekly 
balance being afterwards made between th e Corporations. 

A meeting of th e executive committee o f th e Municipal Tram­
ways Association was h eld a t th e Manchester Corporation 
Tramways offices r ecently, after which the members were enter­
tained to dinner by the Manchester tramways committ ee. 
Alderman vVainwright (chairman) presided, and members of 
the tramways committee also present were Alderman Bowes 
( deputy chairman), Alderman McCabe, and Councilor Stewart, 
The company furth er included Mr. J. M. McE lroy (pres ident of 
the association), Mr. J. A ldworth (vice-president), Mr. J. B. 
Hamilton and Mr. A. Baker (past presidents), Mr. P. Fisher, 
Mr. J. Lancaster, Mr. C. J. Spencer, Mr. Mozley and Mr. A. R. 
Fearnley (secretary). A lderman Lin sley, Councilor Barnes, 
Mr. G. W. H olfo rd (general manage r Salford tramways ) and 
Mr. L. Sla ttery. A n address was presented during the evening 
to Mr. J. M. McE!roy, genera l manager of th e Manchester Cor­
poration Tramways, honorable sec ret ary and treasurer of the 
Municipal Tramways Assoc iation, 1902-o6. president of the as­
soc iation thi s yea r. In this document th e members of th e asso­
ciation offered their sincere thanks for the excellent services 
Mr. McElroy has r endered to th e association since it s inception. 

Clacton, in Essex, has successfull y opposed th e offe r of th e 
Clacton & St. Osyth Light R ailways Company to introduce a 
system of electric tramways. The plea o f the opponents at the 
inquiry was that Clacton is a quiet place, that it s visitors are 
now attracted by the cairn and restfuln ess of the town, and that 
the introdu ction of tra mways would spoil th e reposeful char­
acter of Clacton, and drive away not a few of it s customary 
health seeker s. 

The Town Council of Stirling ha s r ece ived intimation that 
th e negotiations for th e acquisition and electrification of th e 
tramway line from St. Ninians through Stirling to Bridge of 
A llan had termin ated, for the present at any rate, without result. 
The negotiating company m ade a proyisional purchase of th e 
11ndertaking last A11gust, and r eached a working agreement 
with Stirling Town Council. The County Council, however, 

insisted that th e whole track within its jurisdiction should be 
blocked between the rails, as well as for a space on either side, 
and this demand, coupled with other provisos, was regarded as 
too onerous by the company. 

Mr. Graham Harris, the arbitrator appointed to decide the 
di spute between the Leyton Urban Council and th e North 
Metropolitan Tramways Company as to the amount to be paid 
by the Council for the company's works, which are si tuated in 
Leytonstone, has issued his award. The portion of the com­
pany's sys tem situated in Leyton and Leytonstone was com­
pul sorily acquired by the Council. The Council contended, 
however, that it was not required to purchase th e works, 
which did work for the whole system, except so far as they 
were necessary to the portion which it had acquired. This 
contention has been upheld by the arbitrator, who awards the 
company £ 19,168, as aga in st the £ 73,-1-42 demanded. 

On th e kind in vitation of Thermit, Ltd., th e British branch 
of Th. Goldschmidt, of Essen Ruhr, Germany, the inventors 
a nd producers of alumino-thermic welding, a large number of 
gentlemen, some connected with the tramway industry, but 
most of them with the shipping industry, the Board of Trade 
and Lloyds, paid a vi sit to the works of the Thames Iron 
Works, in Loncl"on, to witness a demonst ration of welding by 
th e th ermit process of a fracture of th e stern post of a large 
steamer. Thermit welding, as ap plied to tramway rails, needs 
no int roduct ion in these columns, as it is now being used 
extensively a ll over the wo rld, th e Thermit process having es­
t ablished a most extraordir:ary r ecord in it s rapid adoption and 
success. lt is of intere~t to mention th e fact th at this process is 
entirely suitable fo r the welding of fractures of large stee l 
fr ames or castings, such as u sed in marine work fo r the stern 
post of steamer s. The demonstration was extremely interest­
ing. Dr. Han s Goldschmidt himself was present, alo:1g with 
lVIr. Stutz, the gene ral manager of th e Lon don offic e, and many 
of the staff from various countries of different companies en­
gaged in thi s business. A n old stern post which had been 
fractured had been erected in a part of the yard, and when the 
visitors arrived the mold had already been fixed in place , the 
stern post in the immediate vicinity of the mo!d and the mold 
itself being subj ected to considerable heat, preparatory to th e 
introduction of the thermit. Dr. Goldschmidt r ea d a desc rip­
tion of th e experim ent abou t to take place, and after th e vis­
itor s, about 150 in number, had been provided with bhie glass, 
th rough which to look npon th e molten metal as it run s from 
th e crucible into the mold, about 2 00 pounds of th e special ma­
terial wa s placed in the mold , fi r ed in the usual way. In about 
a mi1.ute's tim e the whole material had run into thi s mold and 
the process of welding was in operation . This took place about 
II :30 in the fo renoon, and, after luncheon, about 3 o'clock in 
the afternoon, the molds were entirely removed, when a beautiful 
clean weld was exposed to view. The experiment was suc­
cessfu l in eve ry way, and it only remains for Lloyds' inspec­
trrs to make such tests of the complete joint a s th ey may desire. 

A. C. S . 

•• 
LIST OF BOOKS ON CEMENT AND CONCRETE 

The Book Depa rtment of the McGraw Publishing Compai1y 
has just issued a lea flet containing a li st of all of the recen t 
works on cement and plain rein fo rce d concrete. An effort has 
been rnacle to make thi s co mpl ete, and it contains the name., 
of some books which have been put on the market only with in 
th e last few days. 

The McGraw Publishing Company has also issued a leaflet 
and li st of book s on steam turbine eng inee ring. 

•• 
COLLINS COMPANY SECURING BIPS FOR MATERIAL 

Th e Collins Construction Company, 92 LaSalle Street, Chi­
cago, Ill. , which has secured the contract for 65 miles of electric 
rai lroad from Canton to Youngstown, is now taking bids on 
all classes of material and equipment needed for th e complete 
construct ion and equipment of the road, consisting of concrete 
work, trestle work, drain pipe, steel bridges, ties, steel rail s, 
rail-j oints, frogs and switches, boilers, turbin e generators and 
accesso ries, power-house building, car hou se and shops, poles, 
brackets, t roll ey-wire transformers and all accessori es for the 
complete overhead work; passenger coaches, fr eight motors 
and motor equipment. The estimated cost of construction and 
equipment is $2,000,000. 
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THE CLEVELAND SITUATION 
The plan of Mayor Tom L. J ohnson, as divulged at a mass 

meeting in Cleveland on V/ ednesday of last week, to confine his 
scheme of 3-cent fare within the city limits, opened the eyes of 
some of the friends who have been staunch advocates of his 
theories. Up to that time the Mayor had been very careful 
never to mention the limit of possibilities for the 3-cent ideas 
that he has entertained, but through skilfu l questioning by 
President H orace E. Andrews, of the Cleveland Electric Rail­
way Company, he made the admission, which is considered by 
many a confess ion of his inability to do what he has promised. 
Mr. Andrews had figured upon operating the entire system upon 
whateYer fare might be adopted, feeli ng that the zone idea had 
been exploded long ago, but according to what the Mayor said, 
that is what he has been counting on all the time. He said he 
wou ld not even entertain the idea of giving Collinwood a 3-cent 
fare on the holding plan, even if the village should be made a 
part of the city, nor would he allow any of the other outlying 
villages anything less than a 5-cent fare, unless their contracts 
with the Cleveland Electric specifically provide fo r it, or that 
it could be proved that the cost of carrying passengers is less 
than that. He said he did not believe in operating the lines 
outside of the city at the expense of those living in the city. 
Their people must pay a higher fare and allow the people in 
the city to pay just enough to make the company self-sustain­
ing. The stand the Mayor explained seems to susta in the points 
made in the report made by Mr. Du Pont to the City Council, 
in which he said that the franchises in the outlying villages are 
worthless after the grants to the connecting lines within the 
city limits expire. Whether or not the report was submitted to 
the Mayor for his approval before it was read to the City 
Council, it s contents seem to coincide with his views. 

East Cleveland and some of the other villages have contracts 
with th e Clenland E lectric Railway Company by which they 
are to have whatever rate prevails in the city, no matter what 
that may be. Under the leasing plan they would be able to force 
the leas ing company to honor this fra nchise contract, and 
Mayor J ohnson said that he would not inter fere where such 
contracts exist. The line that reaches East Cleveland also 
goes to Euclid Beach, a popular resort which is largely patron­
ized by both city people and visitors. Although a long run, 
this line does a heavy business through the summer and must 
make money for the company. The Mayor sa id he did not 
know ,Yhat view he would take of the question regarding its 
fare. The owners of the resort are taking an interest in this 
matter. 

At the meeting Wednesday, Mayor J ohnson appointed a com­
mittee, with himself as chairman, to consider the communications 
of Presidents Andrews and Du Pont, and to suggest ways and 
means of getting together at the meeting to be held Saturday 
afternoon. This committee held a meeting or two, but no sug­
gestions were made that would reduce the width of the gulf 
between the two companies. The later meeting really resulted 
only in a passage of words between the Mayor and Mr. An­
drews and l\tlessrs. Andrews and Du Pont. T he Mayor at­
tempted by a series of questions to induce Mr. Andrews to go 
into detail and give data from which he arrived at conclusions, 
but his questions were parried until finally Mr. Andrews said 
that the data collected were for the information of himself and 
Mr. Du Pont in their negotiat ions, and that they were not to 
be made public unless a settlement was arrived at. Then the 
Mayor started out with some info rmation that proved to be 
data regarding the road and asked Mr. Andrews if there were 
any objections to giving it to the Council members for their 
consideration. Mr. Andrews repeated what he had said before, 
to the effect that the data are the company's private matter and 
were intended only for himself and Mr. Du P ont, and were not. 
under the agreement, to be given out. He said he did not pro­
pose to furnish ammunition for campaigns against the company 
later on. Mayor Johnson claimed that the stand taken by the 
company would block any further negotiations, as the Council 
had nothing upon which to base an offer, to which Mr. Andrews 
replied that he had supposed the negotiations were between his 
company and the Municipal Traction Company, and he could 
not see what good such information to the Council would be. 

At the meeting on Wednesday, City Solicitor Baker presented 
Mr. Andrews with a list of sixteen questions, the answers to 
which, he said, would enlighten Council upon the matter. Fol­
lowing are the questions, with the answers formulated by Mr. 
Andrews and read before the meeting: 

1.-It is claimed that in Chicago 20 p er cen t was added to the actual 

va lue of the phys ical prop erty of the str eet railroads as compensation for 
con tr acto rs' profi ts, brokerage, in te r est dur ing construction and engin eer­
ing charges. This is the so-called Chicago plan. 

In Cleveland it was suggested that on e-ninth of the aggregate value of 
the physical property a nd franchises should be added and the sum so 
arrived at capitalized to be r edeemable at one-t enth which is equivalent 
to 21 per cent additi onal t o the actual value of the physical proper ty 
and fra nchises together. This is the so-called Cleveland plan. 

In your determination which of the plans did you use, or did you 
use both? 

A n swer: In Mr. Du P ont's communication to the Council, under date 
of J an. 10, he sta ted tha t the M unicipal Traction Company would be 
wi lling to make a contrac t with t he Cleveland El ectric Railway Com­
pan y fo r the opera tion of its properties similar to the contract between 
his company and the Forest City R a ilway Company. That contract p ro­
vides, as stated by him, fo r t he p aym ent as rent of " the equivalent of 
6 per cent interest upon the stock of the company, issued at not less 
t han 90 cents on t he do llar and r edeemable a t $110 a share." .tle stated 
that the stock of that company r epresented the " physical and construc­
t10n va lue of the property." The item s mentioned in the first para­
graph of this question ar e a n ecessary part of the cost of the construction 
of every street railroad, and wer e certa inly included in the "physical 
and construction valu e" of the property of the Forest City Railway Com­
pan y, aga inst which $100 of stock of that company was issued for every 
$90 of cost. For thi s reason they should be included in the reproduc­
tion valu e of the Cleveland E lectric Railway Company and, as the propo­
si tion is that a contract be made with the Cleveland Electric Railway 
Company similar to the contract made by Mr. Du Pont's company with 
the F or est City R ailway Company, one-ninth should be added to this 
reproduction value, including the item s mention ed. F or th ese reasons 
t he items m entioned were so included, and to the value so ascertained 
one-ninth was added in exact accordan ce with Mr. Du Pont's original 
proposition. 

2. - Did you base franchise valu e upon estimated profits per passenger 
or per car-mile? 

An swer: P er car -mil e. 
3.- Did you take average earnings upon the entire system or average 

earni ngs upon the several lines in fi nding the franchise values ? 
A nswer: Average earnings upon the entire syst em. 
4.- What percentage of th e gross receipts did you assum e as net 

earnings? 
An swer: Forty. 
5.-What rate of interest was d educted from net earnings as interest 

on physical property before capitalizing for franchise value? 
A n swer : F ive per cent. 
6.- In determining the franchise value, did you use the present worth 

of fu ture profit s ? 
An swer : Yes. 
7. - W hat rate of inter est did you u se in determining present wortht 
An swer : F ive p er cen t. 
8.-W hat rat e of annual increase did you assume? 
An swer : Eight per cent compounded. This is the rate of increase m 

ear n ings in the past four years, and in the past twelve years. 
9. - F rom what date did you es timate franchise value? 
Answer: July 1, 1907. (T hi s date si.ould be Jan. 1, 1907, as that was 

the da te agreed to in determining physical values). 
10.-Are your franchise values based on the assumption that the fran­

ch ises in Central and Quincy Avenues have expired? . 
A n swer: Y es. 
J_L- What date of expiration did you fi x for the so-call ed cable road 

grants outside of Glenv ille, in clu ding St. Clair, Superior and Payne? 
A nswer: J an. 5, 1910, fo r St. Clair ; an d Jan. 26, 1910, for Superior 

and Payne. 
12.- What date of expirat ion did you assume for the W oodland Avenue 

and West S ide gra nts? 
An swer: Feb. 10, 1908. The compan y beli eves, however, that the 

g ra n ts r un to a later date. 
13.- What dates of expiratio~ did you assume for the Euclid and ~-as­

pec t Avenue lines west of University Circle ? 
An swer: Jul_y 13, 1913. The company claims, however, that its rights 

do n ot expire until after that date. 
14.-What date of expiration did you assume for Detroit Avenue, west 

of H ighland Avenue? 
A n swer : Sept. 5, 1924. The contract with the Rockport Plank Road 

Company, r eferred to by M r. Baker at the Council meeting on the 27th, 
was n ot included, nor wa s it included in our valuation of the physical 
property. 

15.- W hat valu e did you g ive to outlying franchises after the expira­
tion of the inside connection s? 

An swer : ·The present worth of the net earnings per car-mile, after de­
duction of interest upon the valu e of the physical property, as stated in 
m y answers to questions 2 and 3, in exact accordance with the method 
of franchise valuation suggested by Mr. Du Pont. 

16.- What method did you use in ascertaining the franchise value of 
the outlying grants a fter the expiration of the inside connections ? 

An swer: My an swer to question 15 answers this. 

In the course of the questioning, Mr. Andrews said that he 
thought for a while that they would certainly reach an agree­
ment, or at least an agreement upon values, if they had been let 
alone. The Mayor demanded to know what the expression 
meant. Mr. Andrews did not answer definitely, but intimated 
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that if others had not had so much to do with it, he and Mr. 
Du Pont would have gotten along better. During the discussion 
Mr. Du Pont several times denied that he had used certain 
methods and agreed to certain rules for arriving at results. 
Each of the men intimated that the other had not been fair in 
some of the statements made. 

With all his ingenuity at persuasion and questioning, the 
Mayor endeavored to get P resident Andrews to say what he 
thought would be a fair value on the property for leasing pur­
poses. Mr. Andrews replied that he could see no reason fo r 
making a price to the Council, but that if negotiations in good 
faith are desired he is wi lling to continue them. H e said he 
had not taken the matter of price up with the directors of the 
company, but only matters that came up at form er meetings 
had been discussed. 

At the meeting on Wednesday, Mr. Du P ont presented a 
letter, in which he criticised the r eport made by Mr. Andrews 
to the City Council on Monday evening. In answer to this, Mr. 
Andrews handed the fo llowing communication to the City Clerk 
at W ednesday's meeting: 

M r. Du F ont 's letter of the 27th, I wish to reply to in several particular s : 
1. As to my n ot g iving him a copy of m y let ter of March 25 to your 

Hon orable Body, I received a letter from Mr. Du Pont late Sunday 
evening, enclos ing a copy of a communication that he said he expected 
to send to you. Th e Council met at 7 o'clock the next evening. Mr. 
D u Pont left t he city on Sunday. I learned, upon inquiry, that he did 
n ot return to Cleveland un ti l after the Coucil meeting. I th erefore had no 
opportunity to sen<l him a copy of m y com m un icat ion t1., you in tim e for 
him t o con s ider i t befor e your meeting. 

2. A s to th e ad opt ion of what is refen-ed to as th e "Chicago rule" for 
the appr aisal of th e ph ysical property. I n J\fr. Du Pont'~ commun icati on 
to you of J an. 10, in which the n egotiations were suggested, h e sa id: 
"The pr esent contracts by which the Municipal Traction Company oper­
at es the lines of the Forest City R ai lway Company are upon the basis 
that th e M unicipal Traction Company shall pay as rent the equivalent of 
6 per cen t in terest u pon the stock of the company, issued at not less 
than 90 cents on the dollar, and redeemable at $110 a sh11re; the stock of 
tha t company representin g on ly the phys ical and construction value of 

the property. 
" I am d irec ted by t he di rectors of the J\Iunicipal Traction Company to 

say that it would be entirely willin g, on behalf of the public, t o make 
simil ar con tracts for the operation of the Cleveland E1ectr1c R ailway Com­
pan y's proper ti es, the r ent to be fi xed by a careful determinati on of the 
value of the p h yscical property and the present worth of the un expired 
franchises of th e Cleveland E lectric Railway Company, adding to that 
sum on e-ni nth ther eof, and upon the sum so derived payin g as rent 
quarterly a t th e rate of 6 per cen t per annum." 

T h e M uni cipal Tract ion Company pays 6 -per cent upon the face value 
of the stock of th e Forest City R ailway Company, is sued at 90 cents on 
the do llar; this representin g the "physical and constructiun value" of th e 
proper ty of that company. The "construction value" undoubtedly in­
cluded all the expen ses of engineering, superintendence of co n struction, 
cost an d u se of too ls, lawyers' fees, expen ses of obtaining con sent s of 
proper ty owners, court costs, carrying charges, etc. All these item s were, 
of course, included in the 90 cents, on e-nin th of which was add ed, bring­
ing the value of the prop erty up to the face value of the stock , and upon 
which value 6 per cent dividends arc to be paid . If the city shall elect 
to purchase the proper ty it is to pay the For est City Railway Company or 
the Municipal Traction Company 10 per cent additional , the redemption 
of the st ock being $110 per share. He said to you that his company would 
be will in g to make a similar contract with us. The cost of reproducing 
our property a t present m arket prices of material and labor was to be 
determined by h im and me, and th is cost , o-f course, sh ould properly 
ir,clude legal expen ses, carryin g charges, the use of tools and everything 
t l,at goes into the cost of constructing a street railway. 

Depreciation, proportioned to le.n gth of time each item o1 property has 
Leen in use, was to be deducted from this total cost, tr1~ depreciation to 
be figured on the legal and advert ising expen ses, etc., as well as on 
the cost .of labor and material. To this depreciated present value one­
n inth was t o b e added, just as it was added to the , .. ,ysical and con­
s truction value of the Forest City Railway Comp2n y's physical an<l con­
struction value. Th e "Chicago rule" was used, not to determine th e 
amount of the bonu s, but to determine the amount that should be included 
in the value of the p hysical prop erty. In the Detroit valuation r eport 
prepared by Prof. Bemis so me years ago, 22 per cent was added, repre­
sen t ing the items above referred to. 

3. As to the value of the franchise s: He says that I n ever told him 
how l arr ived at th e va lue of the Cleveland Electric Railway Company's 
franch ises. I arrived at it by a method suggested in every particular by 
h imself, an a, at the time, 1 stated I thought his plan was equitable, and 
could suggest no improvement, and that it was acceptable t o u s, an d I 
gave him the complete data, in writing, as to the duratiO'n of franchises, 
length of track and number of trips, by which he could reach a value 
by the same method and check the r esult that I m ight obtain. If he com­
pleted a calculation on this ba sis the result must have coincided with 
the result reach ed in our office, as I made no changes whatever in the method 
suggested by him and taken down stenographically by J\lr. Davies, and 
used t he r a tes of in t er est and per centages of operation arr ived at after 

considerable argu-i.ent on both sides. l did not suppose that we had 
reached a complete disagreement as to the basis on which the value of 
the franchises of the company should be calculated until I received his 
letter of March 13, which was accompanied by a printed argument in which 
he assumed a physical property value to which we had not agreed, and 
which did not contain all th e items of value, and adopted a method of cal­
culation of franchise values that had not only not been agreed to by me, 
but was very different from the plan that he had suggested, the plan that he 
had used in his valuation of Chicago franchises, and the only plan upon 
which l have made any calculation of franchise value. 

For the company I entered into this negotiation with good faith, and 
am willing to r esume it in the same spirit, but as the methods of valua­
tion were suggested by Mr. Du Pont, an d especially those for the valuation 
of fraichi ses, it is difficult to reconcile with the good faith that ought to 
control such negotiations the present refusal to abide by the results so 
reached. 

At a public meeting in the Council chamber Tuesday fore­
noon, March 5, Mayor Johnson expressed his determination to 
exclude from any agreement between the Cleveland Electric 
Railway Company and the Municipal Traction Company a 
clause binding the latter to a fare not to exceed 3 cents in the 
city and 5 cents outside the limits. All along it had been ex­
pected that this would be one of the conditions of the contract 
and the officers of the Cleveland E lectric R ailway Company had 
understood the matter in that light. The Mayor was willing to 
give the Cleveland Electric Railway Company a twenty-five­
year franchis e at the rate of seven tickets for a quarter as se­
curity in case the Municipal Traction Company failed to pay 
the interest on the value fixed, or to keep the property in proper 
condition, but that is all. Even then he wanted the Council to 
be the judge as to whether the proper care was taken of the 
property. 

Further questioning on the part of President Andrews, of 
the Cleveland Electric, brought out the fact that the Mayor 
wanted the Municipal Traction Company's fare regulated by 
action of the City Council, with the idea that, if it was found 
that the system could not be operated on a 3-cent fare, a change 
to a higher fare could be made. But the Mayor made it appear, 
as far as possible, that he wanted the matter thus arranged so 
that the Council might reduce the fare, if the business produced 
a surplus. 

A committee appointed by the Mayor at a former meeting, 
consisting of his honor, as chairman, City Solicitor Baker, and 
Councilmen Koch,. Biesinger, Pfahl, Argill and Hase rodt, made 
a report at this meeting which recommended that an offer be 
made to the Cleveland E lectric Railway Company to lease its 
property on the bas is of 6 per cent on a valuation of $60 a 
share, redeemable at Io per cent in advance of this. The report 
referred to a number of lines, whose franchises expire within a 
few years, as being of little value, and the committee, it seems, 
considered the franchises in suburban towns as without value 
after the franchises of the connecting lines had expired. In 
order to make matters easy for the holding company, the com­
mittee suggested that the company should be paid 3 per cent on 
the valuation fixed fo r the remainder of this year, 4 per cent 
next year, 5 per cent the succeeding year, and 6 per cent there­
after. 

The report of the committee was adopted, with the under­
standing that Councilmen voting for its adoption were not bind­
ing themselves to support the holding plan. The Mayor ex­
plained that whatever plan was adopted should be submitted to 
the people for their approval, but it is not believed that he de­
sires to have anything submitted to the people. Since he has 
been forced to admit that the change may result in 3-cent fare 
and may not, the idea will probably not be so popular and people 
may conclude that it is better to be sure of the seven tickets for 
a quarter, as offered by the Cleveland Electric, than to nm the 
ri sk of having the .Municipal Traction Company charge any fare 
it may see fit, if so desired by the administration. 

President Andrews stated that the company could not operate 
the system on a 3-ccnt fare, and that he expected the Municipal 
Traction Company to fail, if the offer is accepted. For that 
reason the company would probably be willing to accept the 
offer, with the provision that the fare be limited to 3 cents. 
Mr. Andrews said he would bring the city's offer before his 
board of directors, but he made no offer to the city in any way. 
He made it clear, however, that the offer wonld not be accepted 
nnless the limitations mentioned as to fa re were placed in the 
lease. H e offered to test the flat 3-cent fare, but the Mayor 
refused this. Mr. Andrews then said he has spent half a million 
dollars making tests and that he was not anxious to make 
this one. 
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TRACTION WINS IN CHICAGO 

Frederi ck A. Busse, the Republican candi da te, was elected 
Mayor of Chicago at the elect ion on Tuesday, April 2, h av ing 
a plura lity of 13,121 vot es over Mayor E dwa rd F. Dunne. The 
ordinances sett ling the street ca r qu est ion were ca rried by a 
la rge r majority. T he vote on this question was 165,846 fo r, and 
132,720 aga inst. 

Th e issues of the campaign have been largely based upon th e 
improvement of the local t r action systems, a s previously men­
tioned in the STREET R AILWAY J OURNAL. Both parties agreed 
that present conditions are intolerable, but differed a s to the 
best method of r evising them. T he Democratic P arty, h eaded 
by Mayor . D unne. stood for immediate municipal ownership 
th rough condemnation o f the st reet car property if the result 
could not be obta ined in any oth er way. T h e R epublica n Pa rty 
favo red or dinances which were r ecently passed by a Democratic 
City Council over the veto of l\Iayo r Dunne. These ord inances 
provided fo r twenty-yea r franchi ses fo r th e street car companies, 
the ci ty reta ining the right to purchase the systems fo r $50,-
000,000 plus the amount to be spent fo r imm ediate r eh abilita­
tion of the lines , six months' noti ce being necessa ry of the city's 
intention to acquire th e proper ty. T he ordinances also provide 
fo r universa l transfer th rough out th e city, a 5-cent fa r e, and 55 
per cent of th e net profi t s of the compani es to be paid t o the 
city. 

•• 
NEW YORK FRANCHISE VALUATIONS 

T he va lu at ions of th e public franchises held in N ew York 
City, by the S ta te T ax Commi ss ion fo r th e spec ial tax pro­
vided fo r by law. ar e increased $ w5,375,700 th is year. T he 
va lua t ions placed on th e various franchi ses under the Brooklyn 
Rapid Trans it a r e increased over $1 6,000,000. In th e t enta ti ve 
asses~ment. the la t ter increase was $20,000,000. Again st thi s 
the offic er s of the Brooklyn Rapid Transit vigorous ly protested. 
T he r esu lt was a r ed uction o f nea r ly $5,000,000. In all , in 
New York City, the increase exceeds $100,000,000. W hat the 
tax r eceipt s from th ese sources will be, however, cannot be de­
termined until it is known what tax rate th e leg islatu re will 
impose. Sh ould it be equal to th at o f last year, the tax sum s 
paid by these franchi se holders will be increased nearly $400,000. 

•• 
MICHIGAN COMMISSIONER RECOMMENDS IHA T ELEC­

TRICS BE PLACED UNDER STATE JURISDICTION 

In present ing h is report to the State, the Railroad Commis­
sioner of Michigan says in pa rt: 

"At the last session o f the leg islature, a law was passed au­
tho riz ing the Comm issioner of Railroads to r equire the con­
struction o f fencing along the lines of electric r ailways, and 
also providing fo r the construction of far m crossings across 
such tracks. Th is wa s certainly a step in the right direct ion, 
but there does not seem to be any good reason why electric 
interurban railway lines shotild not be brought fully within the 
jurisdiction of the Commi ssioner of Rail roads, and the control 
of said law, to the same extent that ra ilroad lines operated by 
companies organized under the general r a il road laws are now 
controlled. These elec tric r ailway companies h ave become a 
very important fac'tor in th e ca rrying trade in the State, and 
the building of such lin es should certainly, under all circum­
stances, be encouraged. I would, th erefo re, r ecommend that 
the law under which th is class o f companies is organized be 
eith er repealed and the compani es r equired to r eincorporate 
under the general rai lroad laws, or that such law be so amended 
as to become fu lly a s effective as th e general law. A t the 
present time electric r ailway companies are not requi red to 
make any report to thi s department and only make a very in­
compl ete and un sa t isfactory r epor t to the Secretary of State. 
It certa inly seems very important that the general public 
should be enabled to inform them selves r egarding the actu al 
condition of these corporation s, and I would th erefore most 
earnestly recommend th at yon request th e l~gislatu re to enact 
a law which will require elect ric r ailway companies to make 
complete annual r eports to the Commissioner of R ailroads in 
about the same form that is now used by the steam ra il road 
companies in making their reports." 

TOLEDO, WABASH & ST. LOUIS COMPANY 
INCORPORATED 

T he T oledo, W aba sh & St. Loui s R ail road Company has been 
incorpora ted at Augu sta, l\Ie., with a capital stock of $6.000,000, 
and the fo llowing Toledo men as officer s : Clarence D. \Vhit­
ney, presiden t ; George G. Metzger, vice-president; J. P. 
McAfee, trea snrer ; S . L. McAfee, secretar y. Riggs & Sher­
man, of Toledo, w ill be the eng ineer s. I t is said thi s is a fu rther 
deve lopment of th e T oledo & Defiance Ra ilway Company, which 
wa s incorporated a few week s. ago. In fact, the Oh io company 
is to be a holdi11g company. Bnrr Brother s, of N ew York, will 
underwrite th e stock of the company, whi le the Carn egie Trust 
Company will ac t as transfer agent, and the Columbia Trust 
Company as r egist rar. T he Toledo & Defiance Railway Com­
pany will secure the righ t of way, fra nchi ses, and all other con­
cess ions. T h e construction work will be done in sections, the 
fir st be ing that betw een T oledo and D efiance. After that the 
line will be continued westwa rd. No bonds will be issued, it 
is said, and no preferred stock. T h e road will thu s stand upon 
its own fo unda t ion. President W hitney is an old steam rail­
road man, h av ing been t raffic manager of th e Clover L eaf 
sys tem. T h e road will pass th roug-h Fort \ i\Tayne, Indianapolis, 
Ter re Haute and some oth er smaller cities of the Hoosier 
State and will be as nea rly an air line as poss ible. Following 
thi s comes th e r eport th at the Toledo & Indiana, which h as 
plans fo r an ex tension from Bryan to Waterloo, Ind. , will build 
on to F ort Wayne, wh ere it will connect with th e U nion T rac­
tion Company's line. T hrough t raffic arrangements with this 
company and the roads owned by the McKinley syndicat e in 
Illinois, a th rough route to St. L ouis will be fo rmed. Possibly 
a number of gaps will have to be closed up, but the U nion 
T raction Company's lines and those of the McKinley syndicate 
in Eastern Illinoise ar e now connected. The gaps will th en 
occur between that point and South ern Illinois. T he syndi­
cate is now building a line from A lton on th e M ississippi Ri ver 
to J acksonville, in th e Centr-al part of th e Sta te. 

•• 
DECISION IN THE MEMPHIS LOW FARE CASE 

Sustaining the validity of an ordinance seeking to compel 
the Memphi s Street R ailway Company to sell tickets at the 
ra te of six fo r 25 cents, and declaring that th e extended fran­
chise which th e company has been claiming since N ov. 20, 
1905, is of no legal value, Judge P ittman h as dec ided th e damage 
su it for $2,000 of W illiam G. Byrne against the Memphis Street 
Ra ilway Company in favo r of the pla intiff. Attorneys for the 
defe ndant immediately fi led notice of appeal. T he opinion is 
elaborate, and sustains the posit ion taken by the plaintiff's 
a ttorneys, which is th at the ordinance of 1895 wa s not a con­
tract fo r the r eason th at th~ L egislature of th e State of T en­
nessee had expressly and unequi voca lly decla red that no taxing 
district sh ould make any contract of any description, except in 
w rit ing, to be signed by a majority of th e fi r e and police com­
mi ssioners and a majorit y of the Board of P ublic W orks. At­
torneys fo r the defendant contended th at a decision adverse to 
th e defendant would mean th at th e franchise of th e Illinois 
Cent ral Rail roa d, involving about $15,000,000 ; th e U nion Rail­
way Company about $4,000,000, and the Memphis St reet R ail­
way Company invdlving $5 ,000,000 or $6,000,000 wo·.1ld be de­
clared invalid. T his vi ew of th e situat ion was not held by 
Ju dge P ittm ').n , except with regard to th e U nion Railway Com­
pany, which he decla red might be involved. 

I sadore Newman & Son, who control the majori ty of the 
stock qf the Memphis Street R ailway company, have issued the 
fo llowing statement: 

"Befor~ we became interested in the Memphis Street Railway 
Company our at torneys r eported favo rably on the franchise. 
T he fr anchise provides fo r a 5-cent fa re fo r a continuou s ride, 
but r eser ves th e right to the city to r equest th e company to sell 
eleven tickets fo r 50 cents. The ordinance stipulating six 
tick et s fo r 25 cents was passed some month s ago during po­
liti ca l turmoil. 

"The company will appeal the decision r endered March 28. 
We are most confident that th e hi gh er court wi ll sustain the 
r ate of fa r e provided in the franchise, for th e franchise con­
stitutes a cont ract between the city and th e company. 

"We are advised that no other question as to th e franchise 
is involved in thi s decision." 
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WESTERN KENTUCKY PROJECTS 

T illman Bethell, of H enderson, Ky., is enthusiastic over the 
prospects of the building of two electric railways from Evans­
ville, Ind., into K entucky territory, both of which will penetrate 
rich coal and mineral lands, as well as rich agricultural terri­
tory. One of the lines will be from Evansville through Hen­
derson to Uniontown. The other line will be from Evansville 
to Owensboro. It is the a im of the promoters to build the 
Evansville and Uniontown line first . In this proj ect Mr. Bethell 
has enlisted the assistance of A. G. Crutchfield and W . W. 
Cooper, of Henderson County, who are leading business men of 
their section of the country. 

" It is the aim to build a t rack 5 miles up the r iver from 
Evansville," said Mr. Bethell, "and cross the Ohio River at 
T owhead I sland, which lies on the Kentucky side. We can 
bridge the river at thi s point fo r considerably less' than $1 ,000,-
000. T he two lines will then diverge from the br idge on the 
Kentucky side, one going east to Owensboro and the other west 
to U niontown. Both lines wi ll cover a di stance of about 25 
miles from the r iver to their termini . T he roads can be built 
cheaply, as they will t raverse a comparatively level scope of 
territory. T he Evansvi lle and Uniontown road will tap coal 
fields that are most exce llent in quality. The Owensboro line 
will tap beds of mineral, especially fire clay." 

All of the rights of way have not been obtained, but he says 
that will be an easy matter. Mr. Bethell is one of the oldest 
business men in Western Kentucky. For many years he wa s 
engaged in the steamboat business, but for the last twenty-fi ve 
years he has been engaged in farming and other businesses. 

•• 
SERVICE IN MILWAUKEE 

At the hearing recently before the Wisconsin Rai lroad Com­
mission some interesting fact s were given regarding street 
railway operation in Milwaukee by C. N . Duffy, auditor of the 
Milwaukee E lectric R ailway & Light Company. Mr. Duffy said 
that during the •month of F ebruary, the Mi lwaukee Electr ic 
Railway & Light Cornpany car ried 7,13 .. 1-,180 passengers and 
operated its double-truck cars 916,890 car-miles, or all told 
offered a capacity of 38,509,380 car-seat miles. Of this car-seat 
mileage, only 18.53 per cent was used. Mr. Duffy is quoted as 
saying : "There were only 7.78 passengers carri ed to a car­
mile. Out of 397 cars possessed by the company, 372 cars were 
put in service. T hat is, o:1t of a car capacity of 100 per cent 
during the month, 93.7 per cent were in use. N"o other road 
in the United States can show such a record. It mu st be re­
membered that when the last seventy-fi ve cars were put in 
se rvice, thirty-five old cars had to be taken off. T h is left only 
about fo rty new cars for service improvement. Taking 5.20 to 
6.20 at night as the busiest time of the day, if 372 cars are put 
in service, and only average sixty passengers to the car, it 
means that 22,320 passengers are carri ed in l hour, or 372 in 
1 minu te. T hree hundred and seventy-two car s an hour means 
six cars in 1 minute and 1 car in every ro seconds. I think the 
capacity of the streets is about reached. You might do some­
thing with an increase of car capacity, but yo:1 could not in­
crease your transportation capacity." 

TRANSFER OF MANAGEMENT OF WORCESTER LINES 

A transfe r of management of st reet railway lines contro lled 
by the New York, New Haven & Hartford Rai lroad, by wh ich 
Francis H. Dewey, president of the Worcester Consolidated 
lines, becomes general head of the roads in this section of the 
State, is announced. President Char les S. Mellen, of the New 
Have11 Road, has resigned the presidency of the vVorcester & 
Southbridge and W orcester & Blackstone Valley Roads , and 
Mr. Dewey has been elected president of each of those lines. 
T he Worcester & W ebster and Webster & Dudley Railways, 
which are controlled by the New Haven Road, have been leased 
to the Worcester & Southbridge Company, and both the Black­
stone Valley Road and the enlarged Worcester & Southbridge 
system will be operated from Worcester in connection with 
the Worcester Consolidated , which is also one of the N ew 
York, New Haven & H artford Railroad properties. E. G. 
Cornett will be general manager of all these lines. 

A. B. Potter , who has been superintendent of the Worcester 
& Webster, W orcester & Southbridge and Webster & Dudley, 

has been transferred to the Stamford, Conn., lines of the N ew 
York, New Haven & Hartford, and J. W . Anderson, super­
intendent of the Blackstone Valley Road, will be in direct 
charge of the enlarged vVorcester & Southbridge. 

•• 
THE NEW YORK CENTRAL ACCIDENT 

On March 27 the grand jury in New York City handed down 
three indictments, charging manslaughter in the second degree 
as the result of the New York Central accident of F eb. 16. The 
parties named are the railroad company, Vice-President A. H . 
Smith, and Genera l Superintendent I. A. McCormack. T he 
presentment states that the disaster was undoubtedly due to 
the excessive speed. It refers to the fact that the electric 
locomotives run with greater smoothness than steam locomo­
tives, and consequently men not experienced with them almost 
invariably underestimate their speed. The jury believed that 
the engineer of the wrecked train had not r eceived suffici ent 
instruction to enable him to form a judgment of any value as 
to the speed at which he was running his train. 

•• 
CALIFORNIA STORM AFFf.CTS TRACIION PROPERTIES 

The severe rainstorm and floods which visited California the 
week of March 17, resulted in considerable damage to traction 
properti es in the central va lleys and crippled the service to a 
considerable ex tent in San F rancisco. At Orrville the entire 
town was flooded, and the losses to the Northern E lectric Com­
pany's railway lines and bridges were very heavy. No trains 
could be operated fo r several days, the service between Chico, 
Orrville and Marysv ille being suspended on account of the 
tracks being submerged. 

In Berkeley the Key Route train service was blocked for a 
few hours by a washou t. In San Francisco the U nited Rail­
roads were compelled to depend on its two city power plants, 
Bryant Street ~nd North Beach , as the power house and trans­
miss ion service of the Cali fo rnia Gas & Electr ic Corporation 
was temporarily cr ippled. :Many of the car lines were demoral­
ized fo r several days. 

•• 
MEETING OF THE NEW YORK STATE ASSOCIATION 

T he New York State Street R ailway Association has dec ided 
to hold its annual meeting at Blu ff Point, Lake Champlain , June 
25 and 26. A committee of arrangements has been appointed, 
consisting of E. S. Fasset, C. Gordon R eel, F . V. Green, H. N . 
Ransom, H. S. Bradfie ld. Requests for hotel reservations 
should be made to E. S. Fasset, general manager United Trac­
tion Company, Albany, N. Y. lt is announced by J. H . Pardee, 
secretary of the association, that no spring meeting of the body 
will be held. 

•• 
STRIKE AT MONTGOMERY 

T he motormen and conductors employed by the Montgomery 
Traction Company, of Montgomery, A la., are on a strike, be­
cause th e company refu sed to recognize the union, which was 
c rganized a few days ago. \V ednesday, March 27, all the cars 
were run into the car house by the men and for about 2 hour s 
there was not a car running. About six teen men remained with 
the company. This was enough to put cars on the road, and 
with the help of the superintendent and several other em­
ployees at the car hou se about ten car s were run during the 
afternoon. When the cars came to the car house Manager Rag­
land made a short talk to the men, telling them the position of 
the company, saying it did not propose to recognize the union, 
and those who wanted to remain under those conditions could 
do so, the others could call and get their money. Nearly all 
walked out. 

•• 
T he S t. J oseph Valley T raction Company, of E lkhart, Ind. , 

which opera tes with gaso line-motor cars a line from Middle­
bury, Ind. , to Angola, Ind., about 47 mi les, has made a mortgage 
to \Villiam P. K nickerbocker, of Elkha rt, as trustee, to secure 
$700,000 bonds, due in 1919. The road was proj ected to extend 
from A ngola via Middlebury to South Bend, 8o miles. The St. 
J oseph V alley R ailway was organized to build the 28 miles fro m 
La Grange to Angola. 



STREET RAILWAY JOURNAL. [VoL. XXIX. No. 14. 

EMBANKMENT SUBWAY HEARING IN BOSTON 

A leo-islative committee h earing relative to the proposed sub­
way in° Bos ton from P ark Street to the Back Bay F ens distr ict 
via Beacon H ill and the Charles River Embankment, was held 
on March 27. In terest centered in the opposit ion to the project 
as indicated by various property owners in the Back Bay and by 
counsel representing parties :c.olicitous lest the work interfere 
with the attractiveness of the Common. T he Boston Eleva ted 
Railway Company also ap,pea red in opposition to the plan. 

P resident Bancroft stated that there is now invested, either by 
by the Boston E levated Railway Company or the ci~y of Bo: ton. 
$ 60,000,000 in rapid transit proj ects. The c~mpany 1s comn:1tted 
to an investment of $30,500,000 more, of which $ 10,500,000 1s fo r 
rapid transit subways in Cambridge ; $9,500,000 for the Washing­
ton Street tunnel ; $8,000,000 for the F orest Hills elevated ex ten­
sion and enlargement of plat forms for eight-car t rains, and $2,-

500,000 for sur face line and other improvements. To m~et th_e 
interest, dividend, taxes and subway rental charges on this capi­
tal, $1,500,000 extra earnings per year would be required. General 
Bancroft contended that in view of these capita l requi rements it 
would be inadvisable a t this time to embark in the Back Bay sub­
way enterprise. T he building of a subway for surface ca rs at 
the east of the Washington Street tunnel is a matter for con­
sideration in the ea rly future, as is the possible relief of the . 
traffic congestion at Sullivan Square terminal by a proposed 
elevated extension to Malden and Medford. 

W hen the Cambridge subway is built the present t raffi c on the 
Boylston Street t racks of the present subway should be ma­
terially relieved. Fifty-one ca rs per hour are now run into thi s 
subway from Cambridge, and thirty of these can be withdrawn. 
W hen the \Vashington Street tunnel is completed, the latter part 
of next year, forty of the sixty-eight Huntington Avenue cars 
per hour can be deflected through Dartmouth, Chandler and 
T remont Streets to the south portal of the T remont St reet 
subway, including twelve Berkeley Street cars. In other words, 
eighty-two cars per hour out of the present 225 · can be with ­
drawn, making a reduction o f about 36 per cent. As yet no 
definite plan is in consideration for a subway connection between 
Park Street and the South Station, but this is a natural line of 
travel which will probably be established in time. 

•• 
REPORT ON STEEL CARS BY PENNSYVANIA COM­

PANY'S COMMITTEE 

Covering a comprehensive plan fo r substitution of all steel 
fo r wooden passenger cars on the P ennsylvania Rail ro~d sys­
tem, a report has been completed by a special committee to 
which this important matter was entrusted. Within the next 
three years it is proposed to buy and construct 2000 all-steel 
passenger cars. This marks a complete change in all ex ist ing 
standards of passenger equipment and entrance into an entirely 
new field and involves a tremendous cash outlay. T his year it 
is the purpose to build about 200 steel passenger cars. About 
fifty cars will be built in the Pennsylvania Rail road shop s at 
Altoona. What the Pennsylvania Railroad management is aim­
ing for is to have sufficient all-steel passenger equipment for 
every t rain which will be operated into the New York tunnel 
terminal system. 

•• -THE NEW HAVEN'S PROPOSED BERKSHIRE LINES 

In the issue of the STREET RAILWAY J ouRNAL fo r March 3 0, 

brief mention was made of the plans of the New Haven Com­
pany for trolley extens ions and improvements in the Berkshire 
district. It is now learned that from the southern t erminus of 
the Berkshire system at Canaan, Conn., a line will extend clear 
across Massachuset ts from south to north, with numerous lateral 
branches, tapping districts, many of wh ich have had no im­
provement in transportation since the days of Massasoit and 
King Philip's War. A section of the system for which early 
construction is planned is that running north from Canaan to 
Great Barrington, where it will join the line already in opera-

tion running north from the la tter city. T here will be a spur 
running from this new lin e southwest ot ~outh Egremont! and 
just befo re it reaches the •Ma~sachuset~s lme a bran~h will be 
thrown to circle th rough a te rntory which has now neither t rol­
leys nor steam lines. Running eastward to Clayton, it will then 
turn north through Ashley Falls to H artsville. A nother loop 
of this same line, leaving it near Ashley F alls, is to swing east­
ward th rouo-h Southfie ld and New Marlboro, then back to H arts­
ville. Fro~ that point it is run back to the main li~e near 
Great Barrington. East of this wide developing loop a lme, be­
ginning at Montville, is to run southeast through W est ~o ston 
and New Boston, down into Connecticut, to connect with the 
Hart fo rd lines. 

From Great Barrington there is now in operation a trolley 
lin e which runs throuo-h V an Dusenvillc, Pittsfield and North 
Adams to the northern"' boundary of the State at Williamstown. 
T he plans forl new construction provide _for _numerous branches 
of this line. From East Lee a long lme 1s to run eastward 
through the valley of the W estfield River, w~ich will thu~ be 
connected with the outside world for the first time, to Huntmg­
ton. F rom this point a line to Springfie ld is already in existence, 
so that if the Legislature approves of President Mellen's pro­
posal the Berkshires will have electric connections not only with 
Springfield, but also with Boston, H artford, New Haven and 
New York. F urther north on the main line comes the spur to 
Mount Greylock, the highest point in Massachusetts. From the 
present terminus at Williamstow~ a line is a~ready ~nder con­
struction to Bennington, Vt. , which when fini shed will open to 
that city Northwestern Massachusetts, whi_ch, on account of the 
indirect connections, has heretofore been difficult of access from 
that point. 

• •• 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 

NOMINATIONS 

T he board of directors of the American Institute of Electrical 
Engineers has selected the following nominees fer the forthcom­
ing annual election : President, J::Ienry G. Stott, Ne~ Yo~k; 
vice-presidents, L. A. Ferguson, Chicago; W . C. L. Eglin, Phila­
delphia; J. G. White, N ew York. Managers, P. H . Thomas, 
New York; B. G. Lamme, Pittsburg; H. W. Buck, New York; 
Morgan Brooks, Urbana, Ill. Treasurer, Geo. A. Hamilton, 
New York; secretary, Ralph W . Pope, N ew York. 

AUDITORS 

----♦----
ORGANIZE IN OHIO, 

MICHIGAN 
INDIANA AND 

T he auditors of the interurban ra ilway of Indiana, Ohio and 
Michigan have organized an association, known as t_he Central 
E lectric Accounting Conference, and Ira E. Guthne, of Col­
umbus, Ind., auditor of the Indianapolis, Columbus & Southern 
T raction Company, has been elected secretary. The plans of ' 
the association fo r holding meetings and conducting business 
are not announced. 

•• 
BOSTON & WORCESTER COMPANY SECURES CONVIC­

TION OF PERJURER 

J ames J. Barku l, plaintiff in a $5 ,000 personal injury suit in 
the Superior Court at W orcester, March 27, against the Boston 
& Worcester Street Railway Company, a fter he had been qoss­
examined by Guy Murchie, counsel fo r the company, was 
ordered to be arrested by Judge F. A. Gaskill on the charge 
of perjury, and held in $ 1,000 bail for the May term of the 
Superior Criminal Court. Barkus has appeared as plaintiff in 
injury cases before, and it is a lleged that some of his answers 
to the questions of th e counsel for the Boston & Worcester 
S treet Railway Company were fa r away from the truth. 

1 
F rank B. Hall, counsel fo r Barkus, sa id a fter court: 
"As soon as thi s evidence about Barkus came out, I imme­

diately conferred with the court, and told the judge I was sat­
isfied that Barkus had deceived not only counsel, but the 
doctors." 
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A SAN FRANCISCO OFFICE FOR THE STREET RAIL­
WAY JOURNAL 

The national character of the STREET RAILWAY JouRNAL's 
circulation is emphasized again by the opening this week of 
another office for the special convenience of its fri ends in the 
Far West. The new office is in San Francisco and will be 
under the management of Herbert Booth K ing, who is well 
known on the Pacific Coast . T he San F rancisco address is 
701 Atlas Building, 604 Mission Street. Copies of this pap7r ~nd 
of the books and other publications of the McGraw Publt shmg 
Company will be carri ed in stock and on fil e fo r the convenience 
of friends upon the P acific Coast who wish to purchase or con­
sult technical literature. 

•• 
ANNUAL REPORT OF THE BERLIN STREET RAILWAY 

The annual report of the Grosse Berliner Strassenbahn, cover­
ing operation fo r the yea r 1906, reveals such a prosperous con­
dition of affairs that despite the losses due to winter break­
down of the conduit system, the directors r ecommended a divi­
dend of 8 per cent on over $25,000,000 capital as against 7¾ 
per cent for 1905. 

The number of passengers was 36 .. 1-,100,000, equal to an in­
crease of 3.88 per cent over 1905 ; the passenger revenue was 
34,632,051 marks ( $8,658,013), or an increase of 4.13 per cent; 
the car mileage was 51,381,653, an increase of 2.38 per cent, 
while the g ross receipts per car-km increased fro m 41 pf. to 42 
pf. ($.164 to $.168 per car-mile). T he tota l receipts from all 
sources were 35,1 74,338 marks ($9,293,584), and the operating 
costs 18,968,847 marks ($4,742,212) , o r 53.93 per cent of the 
gross r eceipts as aga inst 54.68 per cent in 1905. 

Owing to a general increase in wages and shortening of the 
conductors' working time, the labo r account rose over $120,000, 
making a total of rr ,554,877 marks ( $2,888,719). The company 
also gave 657,371 marks ($84,343) for employees' pensions, sick 
and death benefit s, legal a id, soci ety, etc. 

The trackage of th e company was increased fro m 5o6.8 km 
(3 14.2 miles) to 511.9 km (317.3 miles ). 

-----<eH♦•+--

STREET RAILWAY PATENTS 
[This department is conducted by Rosenbaum & Stockbridgr:. 

patent atom eys, 41 P ark Row, New York.] 

UNITED STATES PATENTS ISSUED MARCH 12, 1907 

846,481. Brake; Van Buren Lamb, New Haven, Conn. App. 
filed Oct. 6, 1905. P rovides a brake-shoe so constructed that 
when it becomes partially worn it may be detached from the 
brake-head and attached to the wearing face of a new shoe so 
that the material th ereof may be completely used up. 

846,516. Means fo r Attaching Ra ils to T ies; W illiam C. 
Smith, Minneapolis, Minn. App. fi led Dec. 21, 1906. T he base 
flanges of the rail are slotted to receive bolts which pass diag­
onally downward into the ties. 

846,524. Rail Joint ; W illiam P. Thompson, Lansdowne, and 
Samuel G. Thomson, A ltoona, Pa. App. fi led Aug. 30, 1906. 
A splice bar fo r ra ils having a freely depending fla nge extend­
ing below the base of the rail , said flange gradually decreasing 
in thickn ess toward its lower edge. 

846,528. A ir Brake System ; W alter V. Turner, Wilmerding, 
Pa. App. fi led Aug. r , 1903. A n air brake system in which 
there are contained an air pump, main, supply, and application 
reservoirs connected therewith. Supplies air unde r pressure 
from two reservoirs to operate the exhaust mechanism of the 
t rain pipe, by admitting air from the application reservoir to the 
exhaust mechanism. 

846,533. E lectric Cont roller; F erdinand Volk, Pittsburg, Pa. 
App. filed Sept. 29, 1906. A controller of the type in which 
motor r eversals are secured by movements of the handle to op­
posite sides of a central position. Has a detent to prevent over­
throw in either direction. 

846,626. Controller fo r E lectric Motors; F rederic Schaefer, 
W ilkinsburg, P a. App. filed F eb. 20, 1906. Designed to regu­
late electromotive fo rce and circuit connections for st arting and 
operating alternating-cu rrent motors. Has a sectiona lly-wound 
transformer coaxially disposed in the controller casing and seg­
ments symmetrically disposed thereabout in such a way as to 
require only a very limited number of contact fingers. T he 

length of the connecting leads and the number of the contact 
members is also reduced to a minimum, and as the transformer 
is rotatably mounted in oil it may be reduced in size and weight . 

846,707. Composite Brake-Shoe; Daniel 0. \,Vard, Oak Park, 
Ill. App. fi led J an. 22, r9o6. Has a back plate without marginal 
enclosing partit ions provided with one or more projecting in­
sert s upon its short side, in combination with a body positioned 
t1 pon the back, arranged about and secured to said inserts and 
means fo r securing sa id shoe in position. 

846,724. Means for Attaching Rails to Metallic Ties; Jacob 
F. Bowman, Artesia, N. M. App. fi led Dec. 8, 1906. A clamp 
for holding rails to metallic ties. Is similar to the clamp used 
for holding work on a planer bed. 

846,755. Brake Shoe; J ohn J. Newbaker, Steelton, Pa. App. 
fi led D ec. 5. 1905. A brake-shoe consisting of a body portion 
having corrugated rear faces and provided with projecting 
tongues spaced apart to provide an intervening recess. 

846,764. Switch; William R. Thompson, South Norwalk, 
Conn. App. filed April 21, 1906. A form of signal operating 
switch adapted to be secured above a trolley wire and engaged 
by the t rolley wheel in passing. H as a pneumatic time mechan­
ism so that the duration of the signal current is constant for all 
speeds of the passing cars. 

846,779. Signaling Apparatus; Clarence \V. Coleman, vVest­
fie ld, N. J . App. fi led Oct. 12, 1905. Relates to signal systems 
of that type in which liquid carbonic acid gas is used as the 
motive force. The present patent relates particularly to details 
of the pistons for moving the semaphores. 

846,799. Track construction ; James W . Leahy, Jersey City, 
N. J . App. fi led Dec. 20, 1906. Track construction for tunnels. 
Has cross-ties embedded in a concrete bed, shoes at the end of 
each tie, longitudinal runways bolted to the shoes, and tracks 
secured by the runways. 

846,862. Metall ic Railway Tie; Edward C. Potter, Chicago, 
Ill. App. filed Nov. 24, 1906. A cast metal tie lwving its cen­
tral section of deep and narrow form while its end portions 
are flat and perforated to receiv e the track bolts. 

847,073. Ra il Joint; James S. A. Hunt, Mattie, W. Va. App. 
fi led Feb. 28, 1906. Railway joint or chair having side or fish­
plates connected at the center with an integral bridge, which 
constitutes a small rail sect ion intermediate the ends of the 
usual rails. 

847, I05. S ignal ; William H. Parrish, Jr. , Nashvi ll e, Tenn. 
App. fi led Nov. 3, 1906. A semaphore apparatus having lamps 
of different colors, arranged in the quadrant of a circle. Four 
q1tadrant shutters move angularly to expose different lamps 
under the influence of electromagnets in the signal circuit. 

847,r IO. Railroad Tie; Joshua H. Price, Cleveland, Ia. App. 
fi led Nov. 21, r9o6. A hollow metal lic t ie having a core of con­
crete and means for attaching the rail to the tie. 

847,1 57, Signaling Apparatus; Harold G. Brown, West Eal­
ing, London, and Ernest DeM. Malan, Highgate, London, 
England. App. fi led April 4, 1905. The locomot ive is pro­
vided with a row of depending shoes or tappets. which contact 
with special plates adjacent to the track rai l. . The purpose is 
to complete different annunciator circuits in the locomotive cab. 

847,163. Trolley; Thomas Cope, McKees Rocks, Pa. App. 
fi led Nov. 17, 1906. In place of the usua l trolley wheel there is 
provided a V-Shaped shoe having balls inserted in recesses in 
its face which contact with the trolley wire. 

847,1 70. Trolley Stand; Harry E. Eastman, Richmond, Va. 
App. fi led J an. 5, 1906. T he pole is pressed against the wire by 
a spring, the faces of which can be released by a detent. T here 
is a link connection from the pole to this detent so that the 
spring is released in case of excessive upward movement of the 
pole. 

847,187. Railway Rail Joint; Will iam H. T. King, Dallas, Tex. 
App. fi led Nov. 6, 1906. Details of construction of a locking key 
which passes through _ two adjacent bolts of a rail-joint. 

847,259. Car Replacing Frog; Leon Pinard, Chicago, Ill. App. 
fi led Oct. IO, 1906. The bottom edge of the frog is sharply ser­
rated so as to firmly bite the lower flange of the rail so that the 
frog will not slip off when replacing the wheel. Has specially 
formed grooves and channels in the upper face for the same 
purpose. 

847,289. Signal Device fo r Street Cars; Harry H. Miller, St. 
Louis, Mo. App. filed July 30. 1906. A device to prevent pas­
sengers alighting from a street car , being struck by a car ap­
proaching from the opposite direction. A signal bell and an 
alarm flag is displayed by circuits completed by the motorman 
when he sees the car from the opposite direction approaching. 
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BANQUET OF NEW ENGLAND STREET RAILWAY 
CLUB 

The New England Street Railway Club held one of the most 
successful dinners in it s history, its seventh annual, at the 
Somerset Hotel, Boston, on the evening of March 28. About 
350 members were present, and speeches were made by J ohn I. 
Beggs, of Milwaukee, president of the American Street and 
Interurban Railway Associat ion ; H on. George Tate Blacks tock, 
K. C., a leading member of the Canadian bar, of T oronto, 
and Rev. Dr. Willard Scott, of Worcester. The new presi~ ent 
of the club, Henry C. Page, of Springfield, presided, and Guy 
Murchie, one of the attorneys of the Boston & Worcester 
Railway Company, of Boston, was toastmaster. 

President Beggs congratulated the New England club upon 
its membership, which President Page had announced as hav­
ing reached 645, and referred to the valuable work which these 
territorial organizations could accomplish. He also mentioned 
the trip recently made by members of the National Association 
to Norfo lk and Atlantic City to fi nd a place suitable for the 
next meeting. The American Association, he said, was so large 
that only a few cities in the country had accommodations for 
it s annual conventions. It would have been pleased to hold its 
next meeting in Boston, but it was found imposs ible, because 
the only hall of sufficient size in Boston was not avai lable within 
thirty days of the time when the meeting must be held. 

Mr. Beggs then urged a broader policy in the relations of 
th e corporations and th e municipal ities. He said: " I t t akes 
courage to stand up against such denunciation of corporations 
as we are now hearing. I ask of our law makers and our 
offici als a square deal in order that we may be able to give a 
square deal in return. I am not one of those that excuse al­
together the corporations from responsibility fo r bringing upon 
ourselves thi s denunciation. Th e game has beeo played too 
much under the table. It is high time the cards were shuffled 
and dealt above the table." 

He declared that the street railway service of the country was 
more important than the passenger service of the steam ra il­
roads, for the numbers of people carried, he said, were far 

had sought and found them elsewhere. In fact this experience 
had developed in his country the spirit of absolute independence. 
Nevertheless, there is, and always has been, a feeling in Canada 
tha t the business relations between the two countries should 
be improved. 

T he address of R ev. Dr. Scott was upon the value of com­
radeship and accomplishment, but had its humorous side as 
well, and he kept the company laughing with good stories and 
jokes. 

Seated at the head table al so were the following named 
guests : 

Hon. J ames F. Shaw, B. V. Swenson, Hon. A.;idrew F. Gates, 
Hon, E. P. Shaw, D. L. Prendergast, Russell A. Sears, A. E. 
Potter, L. S. Storrs, Charles D. Wyman, Samuel Higgins, Ed­
gar van E tten, Frank Barr, W. F. R ay, Robert S. Goff, J. H. 
Goodspeed, C. F. Bancroft, Horace B. Rogers, H . H. Crapo, 
J . H. N ea!, E. E. Potter, Paul Winsor, Hugh M. Wilson, Henry 
W. Blake, Robert Miles Standish, J. W . Lester, Charles F. 
Libby, E. A. Newman, D. F. Sherman, T. E. Byrnes, C. H. 
Persons, E. G. Connette, A. P. Langtry, G. L. R. French. 

T he committee in charge of arranger:nents. consisted of: 
Charles C. Peirce, chairman, Boston; E. P. Shaw, Jr., South 
Framingham, Mass.; M. C. Brush, N ewtonville, Mass.; Henry 
C. Page, Springfield, Mass. ; Frank A. Barbey, Boston. 

T he reception committee consisted of: M. C. Brush, chair­
man, N ewtonville, Mass.; Horatio Bigelow, Norwich, Conn.; 
J ohn E. Bradley, Worcester, Mass.; Charles S. Clark, Boston; 
J. T. Cunningham, New York ; George C. Ewing, Boston; Wil.'.: 
li am W . Field, Cambridgeport, Mass.; E. L. Janes, Boston; 
C. E. L ea rned, Boston; L. H. McLain, Melrose, Mass.; F. M. 
Nellis, Boston ; W. G. Meloon, Portsmouth, N. H.; E.T. Millar, 
Concord, N. H.; E. A. Newman, Portland, Me.; H. E. Rey­
nolds, Boston; W. E. Robertson, St. Albans, Vt.; Frank J. 
Stone, Boston ; C. A. Sylvester, Newtonville, Mass.; C. N. 
Wood, Boston; y,.!. D. Wright, Providence, _R. I. 

The regular business session of the 'club was held in the 
afternoon of March 28 at the Somerset. There was only one 
ticket and the gentlemen whose names were mentioned in the 
STREET R AILWAY Jou RN AL for March 23 were elected. The new 

officers are: 
President-Henry C. Page, gen­

eral manager Springfield Street 
Railway Company, Springfield, 
Mass. 

Vice-presidents: M a s s a ch u­
se t t s-M. C. Brush, vice-presi­
dent and general manager New­
ton Street Railway Company, 
N ewtonville, Mass. 

Connecticut-Horatio Bigelow, 
superintendent New London lines 
Consolidated Railway Company, 
Norwich, Conn. 

New Hampshire-}. Broodie 
Smith, vice-president and general 
manager Manchester Traction, 
Light & Power Company, Man­
chester, N. H. 

Vermont-F. H. Foote, general 
manager St. Albans Street Rail­
way Company, St. Albans, Vt. 

Rhode Island-D. F. Sherman, 
president Providence & Danielson 
Railway Company, Providence, 
R. I. 

BANQUET OF NEW ENGLAND STREET RAILW AY CLUB 

Maine-E. A. Newman, general 
manager Portland Railroad Com­
pany, Portland, Me. 

greater. He considered the street railway business the greatest 
business in the country to-day, and said it was growing faster 
than any other. 

Mr. Blackstock was introduced as the leader of the Toronto 
bar and made a strong and eloquent speech, dealing mainly with 
the relations between the United States and Canada, commercial 
and otherwise. H e touched upon the history of reciprocal re­
lations since the time of the Civil War and said that the abro­
gation of the reciprocity treaty by this country at the clo se of 
the war, and American legislation since, had taught Canada to 
depend upon herself. Cut off from American markets Canada 

Secretary- John J. Lane, editor 
"Street Ra ilway Bulletin," Boston. 

Treasurer-N. L. Wood, street railway supplies, Boston. 
Executive Committee-Paul Winsor, chief engineer motive 

power and ro lling stock Boston E levated Railway, _P , ,-t,-,'\; W. 
D. Wright, master mechan ic the Rhode Island Cot · 
dence, R. I.; C. H. Hi le, assistant to vice-pre~;~c:11c buston 
Elevated Railway, Boston; John F. McCabe, purchasing agent 
Worcester Conso lidated Street Railway, Worcester; E. A. 
Sturgis, superintendent of equipment Boston & Northern and 
Old Colony Street Railway Companies, Boston; Ch:nles C. 
Peirce, manager railway department General Electric Company, 
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Boston; George C. Ewing, railway department Westinghonse 
Electric & Manufacturing Company, Boston. 

Finance Committee- Henry C. Page, Springfield; John W. 
Corning, electrical engineer Boston E levated Railway, Boston; 
E. P. Shaw, Jr. , general superintendent Boston & Worcester 
Street Railway, South Framingham, Mass. 

A biographica l notice and portrait of Mr. Page appear in the 
next column. 

•• 
PRESIDENT TUTTLE SAYS LET THE ELECTRICS 

HA VE THE SUBURBAN BUSINESS 

President Tuttle, of the Boston & Maine Railtoad, in a letter 
to Charl es S. Hoyt, of Winchester, expressed the opinion that 
the solution of the suburban railroad lies in letting the electrics 
care for all the traffic. In add ition to this he also set forth 
other opinions which are best expressed by himself in his letter, 
whi ~h is appended: 

"Replying to your comnrnnication of the 6th inst., your sug-
• gestion that this cornpany equip its line between Boston and 

Stoneh;im with electricity instead of ' steam power is an easy 
one to make, but in the present state of the art the substitution 
of electricity for steam power in general railroad se rvice has 
not passed beyond the experimental stage and is not yet suffi­
ciently in use anywhere to demonstrate its practicability or 
feasibility. It is true that the New York Central and the 
Kew York, New H aven & Hartford are cornpld 'ng plan s 
for handling their passenger traffic to a nd from the Grand 
Central Station in New York by electrically equipped trains, 
but as there is no freight traffic handled by either of these roads 
to and from the Grand Central Station, the problem is not with 
them as difficult as it would be if th ey were undertaking to pro­
vide electric power for handling all the road's traffic , both pas-
senger and fr eight. · 

"In so far as the matter has yet been worked out the details 
of operating expenses are necessarily incomplete, but there is 
good reason for th e belief that because of electric operation-as 
compared with that of steam locomotives-it is very much 
greater, but how much no one can tell. 

"Again, in the past fifteen years the introduction of rapid 
transit by elect ric rai lways, which gives greater convenience to 
suburban travel than can possibly be furnished by steam rail ­
roads, has so diminished the volume of steam railrod suburban 
traffic that it is, upon the whole, now becoming a question 
whether there is any profit at a ll derivable by the steam rail­
roads from the carrying of short-distance suburban travel, at 
the existing low rates charged therefor; and, not only the 
Boston & Maine, but railroads carrying similar traffic every­
where, are fast coming to the belief that the surrender of this 
kind of travel to the street railways and interurban trolley lines 
will be, from every point of view, the best so lution of the 
problem. 

•• 
PERSONAL MENTION 

MR. J. A. PIERCE has r esigned as superintendent of traffic 
of the Mexico Electric Tramways, Ltd. 

MR. H. H. VREELAND, president of the New York Cit) 
Railway Company, has been elected a director of the Electric 
Storage Battery Company, of Philad elphia. 

MR. C. A. ALDERMAN has res igned his position as chief 
engineer of the Cincinnati Northern Traction Company to be­
come connected with J. G. White & Company, of New York. 
Mr. A lderman has had an extended electric railway experience 
and has occupied many positions of trust and responsibil ity. 
For the past two years as chief engineer of the Cincinnati 
Northern Traction Company his work has included the recon­
struction, straightening and placing on a private right of way of 
the old electric road between Cincinnati and Dayton. Last year 
Mr. A 

1 had charge of the construction from Lima to 
~s, of the Lima and Toledo line. Previous to 

his co nnection above with the Morgan-Dolan-Schoepf syncli­
cate, he was for eight years chief engineer and manager of the 
Great Northern Construction Company, which built the Apple­
ya rd lines in Wisconsin and Ohio, and a part of the Tucker­
Anthony .ines in Ohio. 

MR. WALTER S. SWAN, prominent in commercial and 
fi nancial circles in Boston, and a director of the Boston Elevated 
Railway Company, is dead. 

MR. RICHARD E. DANFORTH , a portrait of whom is 
presented herewith, is the vice-president and general manager 
of the Rochester Railway Company, of Rocheste r, N. Y. His 
appointp1ent as general manager of the railway department of 
th e Public Sen-ice Corporation 
of >I ew J ~r sey to succeed Mr. 
Alber t E. Stanley was men­
tioned last week. Mr. Dan­
forth "s electr ic railway career 
has been one of continuous pro­
motion since his graduation 
from Cornell Uniyersity some 
sixteen years ago, and has in­
cluded service with the railway 
syste1~1 of Buffalo, the Lake 
Shore Electric R ailway Com­
pany and the Rochester Railway 
Company. He has served on 
the execut ive committees of the 
Street Railway Association of 
the State of New York, and in 
1905-06 was president of that 
body Owing to the extent of 

the system of the Public Serv- R. E . DANFORTH 
ice Corporation, :Mr. Danforth's 
duties will call for th"e widest exercise of those executive quali­
ties which have been such a characteri st ic of his previous work, 
and have contributed so greatly to the success of his administra­
tion elsewhere. .Mr. Danforth expects to take charge of his new 
office on May I. 

MR. EDWARD C. NICHOLS, vice-president and general 
manager of the South Side E levated Railroad Company, of 
Chicago, died Thursday, March 28, of pneumonia after a short 
illness. Mr. Nichols was only thirty-seven years old. 

MR. FRED IKES, of Rushville, Ind. , has been appointed 
chief engineer of the Indianapolis & Louisville Traction Com­
pany, with h eadquarters at Scottsbu rg, where he has located 
with his family to superintend the installing of machinery. 

MR. HENRY C. PAGE, the newly-elected president of the 
New England Street Railway Club, is well known in street 
railway circles, having been engaged in electric traction work 
for many years. He is about forty-three years of age. About 
twenty-two yea r s ago went to work for the Lynn & Boston 
Street Railway, and served for three years as conductor. He 
was then rapidly promoted and finally placed in complete charge 
of the schedule arrangement and car di spatching of the com­
pany. He made such a success of this, that when the Boston 

& Northern Street 
Ra i 1 way Company 
was formed, taking 
over many lines, he 
worked up in the 
management of the 
road until he became 
general superinten­
dent, having charge 
of 450 miles of track. 
His particular suc­
cess on this road was 
hi s handling of the 
employees, and his 
arrangements of the 
schedules. 

About four years 
ago he took the posi­
tion of general man-

H. C. PAGE ager of the Berkshire 
Street Railwav Com­

pany, at Pittsfield, Mass., where he was very successfui in the 
management of the road. He remained there until June, 1905, 
when the Consolidated Railway Company secured the property, 
as well as the Springfield Street Railway, when he was ap­
pointed general manager of the latter system. This position he 
holds at the present time. 
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AKRON, 0. 
Northern Ohio T r. & 

Light Co . . .. ... .. . 

BINGHAMTON, N. Y. 
Bi nghamton Railway 

Co . . .. . ... . 

CHA~\PAIGN, ILL. 
Ill inois T raction Co . . 

Im, J an ., ' 07 
I " " '06 

l m., J an., '07 
1 " " '06 
7 " '07 
7 " '06 

l m., Feb. , ' 07 
I " " '06 
2 " '07 
2 " '06 

C HARLESTON, S. C. Im., Feb., '07 
Charles to n Consolida- I " '06 

ed Ry., Gas & E lec . J:2 " '07 
Co . ........ . ...... 12 " '06 

CHICAGO, ILL, 
Au rora, Elgin & Chi-

cago Ry. Co . . . .... . . 

Im., Jan., ' 07 
I " " ' 06 
7 " '07 
7 " '06 

Chicago & Milwaukee! Im., Feb., '07 
Elec . R .R . Co.. . . . . I " ' 06 

2 " '07 
2 " '06 

CLEVELA ND, O. l m., Jan. , '07 
Cleveland , Painesville l " " '06 

& Eastern R.R. Co . . 

Cleveland & South- Im., Feb .. ' 07 
western Traction Co. 1 " " '06 

DETROIT , MICH. 
Detroit Un ited Ry. 

Co. 

2 " '07 
2 " '06 

1 m., Jan ., '07 
1 " " '06 

12 " Dec., '06 
12 " " '05 

Detro it, Jackson & Im., Feb., '07 
Chicago Ry. 

I m., J an., '07 
DULUT H MINN I " " '06 

Duluth St. Ry. Co .. _ . 

EL PASO, T EX. Im. , J an., '07 
E l Paso E lect ric Co, . . l " " '06 

12 " '07 
1:t " " '06 

125, 191 
114,968 

22,080 
20,471 

185,081 
I 74,007 

262,363 
212,272 
541,4411 

449,320 

52,478 11 
50,793 

654,391 
614,963 

88,893 
80,259 

789,700 
712,452 

52,777 
36,593 

115,409, 
80,037 

18,032 
15,858 

44,707 

39,7181 94,265 
86,285 

79,5S l 
7f>,85G 

13,663 
12,476 
96,952 
SS,209 

*147,204 
*11 6,554 
*311 937 
*243:243 

35,080 
32,624 

41 4,445 
372,608 

56, 168 
51,269 

419,999 
376,061 

29,546 
21.050 
63,0381 43,744 

*10,330 
*9,11 8 

28,823 
26,981 
58,428 
54,531 

I 

*71,165 
*5! ,355 

*718,953, 
*578,9171 

92,587 

82,7771 1,251, 5071 752,597 
1,09 1,693 692,580 

463,735 *293,330 

157,239 
144,535 

417,831 *250,~34 
6,121,940 *3,71 8,62:, 
5, I 69,639 *3,041,523 

27,194 

59,484 
54,424 

*21,945 

33,603 

33 7221 

37,043 *28, 702 
:a,347 *19,753 

401,352 *285,352 
:,:n,444 *195,637 

FT.WAYNE, IND. lm.,Jan., '07 91,178 
Ft. Way ne & Wabash l " " ' 06 80,145 

54,795 
47,731 

670,846 
580,83:::: 

Valley Tr. Co . ....... 1::: " Dec., 'Oo 1,109,193 
12 " " '0,5 949,498 

FT. WORT H, TEX. Im., J an., '07 
Northern Texas T r. Co 1 " " 'Oti 

I:! " " '07 
12 " " ' 1)6 

74,953 *46,096 
53,535 *36,385 

875,553 *556,862 
070,462 *400,904 

25,548 *16,540 

I 

Gt~~!;:n°~ie:~t... J n,;·• J~n., ;gi 
12 " " '07 
1::: " " ' 06 

19,350 *13 967 
321,334 *194'.053 
209,090 * I 77,680 . 

HOUGHTON, MICH. Im., J"n., :g;; 
Houghton County St. 

1 
~ : :: ,

07 Ry Co .............. 12 " ' OG 

15,945 *15,637 
14,832 *13,347 

230,358 -1<148,546 
106,224 *167,136 

45,6 10 
38,112 

8,417 
7,995 

88, 129 
85,798 

115, 159 
95,717 

229,503 
206,077 

17,398 
18,170 

239,946 
242,355 

32,725 
28,989 

369,701 
336,390 

23,231 
15,543 
52,370 
36,293 

7,701 
6, 740 

15,883 
12,737 
35,837 
31,754 

16,159 
26,972 

313,1791 367,129 

64,652 
61,758 

498,910 
399,113 

41 ,339 4,270 
39,947 t l ,835 

7,973 
7,376 

54,260 
50,765 

444 
619 

33,869 1 35,033 

l 3,402 3,996 
12,708 5,461 

157,100 82,846 
157,042 85.313 

26,492 6,233 
24,450 4,539 

183,187 186,514 
171,093 165,297 

7,2131 lj,678 
489 

6~ 

16,550 t 391 
14,939 12,033 

187,257 125,922 
182,554 184,574 

32,124 32,528 

2·i3·, i as 2·5·5; 773 

HOUSTON, TEX. l m., J an ., '07 50,094 *33,228 1 16,866 7,795 9,071 
Houston E lectric Co. I " " '06 43,077 *30,137 12,9401. 8,173 4,766 

12 " '07 598,368 *382,837 215,531 92,941 122,590 
12 " '06 525,820 *321 ,539 204,281 105,289 98,992 

HUDSO N, N. Y. l m. , Dec., ' 06 27 ,125' * 19,370 7,755 7,292 463 
Albany & Hudson I " " '05 25,241 *20,018 5,223 5,000 223 

R., R.. Co. . . . .... 6 " '06 199,169 *143 ,586 55,583 43,750 11 ,833 
6 " '05 193,738 *143 ,225 50,513 30,000 20,51 3 

KANSAS CITY, MO. Im., J an., '07 479,022 238,01 8 241,004 147,519 93,485 
Kansas City Ry . & Lt. I " " '06 427,330 213,977 213,353 136,289 77J)65 
Co,· ·· · .. · . ... .. ... 8 " '07 3,851 ,643 1,896,741 1,954,902 1,165,135 789,767 

S " ' '06 3,471 ,369 1,688, 557 1,782,811 1,095,186 687,625 

LEX ING TON, KY. l m., Feb. , ' 07 
Lexington & Interur- j 1 " " ' 06 

ba n Rys. Co. 2 " '07 
2 " '06 

MILWAUKEE, WIS. 1 m., Feb. , '07 
Milwaukee Elec. Ry. I " '' ' 06 

& Lt. Co. .. . . . . . . . . . 2 " '07 
2 " '06 

Milwaukee Lt ., Ht. & l m. , Feb., '07 
Tr. Co .. .... ... . . , . . 1 " " '06 

2 " '07 
2 " '06 

MINNEAPOLIS, MINN. ll ~-• J~n .. ;0
0
7
6 Twin City R. T. Co .. . 

35,2671 
30,509 
75,033 
68,316 

283,927 
257,206 
593,435 
535,358 

48,675 
40,872 

102,2 11 
85,787 

456,837 
407,865 

MONTREAL, CAN, I m., Jan ., '07 271,956 
Mo ntreal St. Ry. Co. .. l " '06 238,230 

4 " '07 1,083,992 
4 " '06 957,599 

NO RFOLK, VA. 
Norfolk & Portsmouth 

1 m., J an., '07 147,789 
I " " '06 123,831 

Tr. Co . ..... . .. .. .. . 

PHILADELPHIA, PA. 
American Rys. Co . . . . 

1 m., Feb., ' 07 192,829 
I " " '06 178,094 
8 " '07 1,894,378 
8 " '06 1,737,651 

24,680 
23,062 
51,816 
49,764 

150,234 
126,301 
313,3 13 
2ti5,91 8 

25,235 
17,907 
53,060 
37,748 

243,0971 
205,519 

189,498 
158,830 
705,921 
616,134 

91,817 
78,577 

10,587 
7,447 

23,216 
18,552 

133,693 
13() 905 
280,122 
269,440 

23,440 
22,966 
49,151 

48,0391 

213,740 
202,3461 

82,459 
79,400 

378,072 
341,465 

55,973 
45,254 

90,466 43,227 
86,095 44,811 

184,516 95,606 
170,311 99,128 

29,447 t 6,008 
21,953 1,013 
59,638 t I0,487 
43,691 , 4,348 

115,2581' 98,482 
109,708 92,638 

40, 165 42,294 
37,090 42,310 

159,1 73 218, 898 
102,838 238,628 

170,405 97,962 72,443 y OU H 1 J '07 
167,597 92,242 , Brockton & Plymouth l " " '06 75 

355 1 
PL M T , MASS. m., an., 6,195 

5,736 
112, 234 
102,742 

*5,835 
*5,794 

*70,935 
*70,672 

361 
t58 

41,300 
32,070 

1,732 tl,371 
1,745 tl,803 

21,842 19,458 
21,1 19 10,952 

2,403,319 2, l 18,273 285,045 St. Ry. Co . .. .... . .. 12 " " '07 
2, 128, 117 l ,675,794 452,323 12 " " '06 

5,249 

25,881 
20,7021 

8,341 
7,594 

116,000 
9ti,807 

36,383 
32,414 

432,347 
3ti8,665 

28,857 
17,150 

318,691 
:!69,559 

9,008 
5,382 

127,281 
91 ,410 

307 
1,485 

81,8 12 
t 912 

I 

15,012 t9, 763 

17,575 8,306 
17 536 3166 

4,469 3,873 
3,749 3,845 

47,935 68,065 
43 ,720 53,087 

3i;4·,2a~ i8:i is 
317,859 50,806 

10,138 18,718 
9,942 7,208 

119,778 198,913 
118,965 150,594 

I 
4,1671 
4,167 

50,000 
45,000' 

4,841 
1,21 6 

,7,281 
41-i,410 

3,959 t3,652 
3,899 1 t 2,414 

47,037 34,775 
44,149 t45,060 

ST. LO UIS, MO. 1 m ., Feb. , '07 764,680 *548,479 
United Railways Co. 1 " " '06 713,664 *463,041 

of St. Louis ... ... .. . 2 " '07 1,591. 01 7 *l,126,349 
2 " ' 06 1,495,453 *954,409 

SAVANNAH, GA. 1 1 m., J an. , ' 07 
Savannah E lectric Co. 1 " " ' 06 

12 " '07 
12 " '06 

SYRACUSE, N. Y. l m., J an., ' 07 
Syracuse R. T . Ry. 1 " " '06 

I Feb. , '07 
1 " " '06 
2 " " '07 
2 " " '06 

TAMPA, FLA. 1 m., J an. , '07 
Tampa Elec. Co. .... . l " '06 

12 " " '07 
12 " " '06 

TERRE HAUTE, IND. 1 m., J an., '0) 
Terre Haute Tr. & Lt. 1 " " '0(i 

Co . .. .. ...... ... . .. 12 " " '071 
.12 " " '06 

T~o~~~o~ .. & Lt . Co. ~ n;!·• J ~n., ;gi1 
. I 

45,442 *30,613 
49,61 8 *31,863 

607,039 *377,796 
594,514 *354,283 

97,1 79 
86,060 
90,478 
79,350 

187,657 
165,410 

53,647 
49,591 
51,608 
44,349 

105,255 
93,940 

43,994 *31,153 
37,840 *20,410 

475,377 *290,701 
4 I 8,464 *238,642 

76,472 *50,325 
59,831 *39,150 

839,803 *480,047 
643,344 *423,480 

I 70,684 *99,039 
159,053 *83, 148 

216,201 
250, 6231 
464,668 
541,044 

14,830 
17,755 

229,244 
240,231 

43,532 
36,469 
38,870 
35,001 
82,402 
71 ,470 

12,841 
17,430 

184,675 
179,821 

26,147 
20,681 

359,756 
219,863 

71,645 
75,905 

231,324 t 15,!23 
231,9911 18,632 
462,866 1,802 
464,046 76,998 

11,687 3,142 
10,904 6,%1 

135,2'*4 94,000 
128,045 112,185 

24,619 18,913 
21,758 14,7 11 
25,100 I 3,770 
22,092 12,909 
49,719 32,683 
43,850 27,620 

960 11,881 
. . . . . . 17,430 

2,383 182,292 
19,829 159,992 

14,844 11 ,303 
10,417 10,264 

164,639 195,11 7 
123,873 95,990 

44,168 27,459 
42,290 33,61, 




