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"Surprise Tests,. in Train Operation 
In train operation an excellent plan for maintaining the 

efficiency of the service is the occasional use of "surprise" 
tests to discover whether or not trainmen and others are obey

ing the rules r egarding train operation and signals. Accord
ing to press reports during the year 1906, on one steam 

road 1,625 such test~ W\:1-"I;! made, and the records show 

detailed to watch conductors, and it might be to the advan-
tage of every company to inaugurate a system of spotting or 
of "surprise tests" to assure care and obedience on the part 
of the trainmen. The system need not be secret to the ex
tent that the men know nothing of it. On the contrary, it 
might be better to let them understand that , such spotters 
are on the road, and that these tests are likely to occur at 
any time. The fact that there is chance of being caught 
at any time would do much to keep them on their guard, 
and the more open the company is about it. the less the 
men will feel that advantage is being taken of them. 

Electrified Steam Road Practice 
The articles published a year or more ago m this paper, 

and generally in the technical press, describing the power 
stations, locomotives and cars which the New York Central 
has adopted in its electric zone, attracted wide atten
tion, but in many respects the details of operation of a large 
electrified trunk line, like that possessed by this company 
are of more interest than its methods of construction and 
of more practical value to the operator. This is particularly 
true in regard to its repair shop practice, because of the 
experience of the company's engineers along these lines, and 
its financial ability to carry out plans of the largest mag
nitude. 

Our article on this subj ect shows that the company is plan
ning to concentrate the greater part of its maintenance work 
at its Harmon shops, although an inspection shed will 
be also maintained at North White Plains and the existing 
West Albany shops will be called upon to take care of any 
work involving a large amount of reconstruction. A study 
of the plans also reveals the liberal scale upon which all 
the departments have been laid out. In this respect the 
company has had an advantage over most city electric sys
tems, where the high cost of real estate handicaps the 
engineer-architect in the design of a plant of this kind. The 
possibility at Harmon of duplicating the plant along its 
present lines on land already owned by the company may 
prove of great advantage in preserving the orderly a rrange
ment of the departments as the capacity of the shops is 
increased. The same liberal treatment of all details is 

found not only in the space accorded each department but 
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in the thorough manner 111 which the entire building-but 
especially the pits-are heated and lighted, and in the pre
cautions adopted fo r fi re protection, a matter which has only 
recently been considered of paramount importance. 

Another feature in harmony with those already described 
and also worthy of special comment is the practi ce of the 
company in providing duplicate apparatus in the fo rm of 

trucks, rheostats, etc., for rapid installation on the cars. 
While this involves considerable addi t ional investment, it is 
the policy of the company that it is better and cheaper in the 
long run to maintain this extra equipment rather than to 
keep a car out of service during the t ime that would be 
necessary to repair it. 

In the handling of equipment in its machine shop the com
pany has adopted the te lpher system rather than the prac
tice of installing one or more heavy cranes. T he telpher 
extends across the end of the inspection shed of the car 
house and of the machine shop, and then co ntinues down 
through the center of the latte r . I-beam switches reach to 
every machine tool from which heavy parts may have to be 
handled. T his allows the use of a dozen or so telpher car
riages in diffe rent parts of the shops and avoids the neces
sity of the heavy beam construction requis ite with the 
t raveling crane. 

Another example of New York Central electric railway 
practice is desc r ibed in the accoun t of the electrified sec
tion of the West Shore Rai lroad between Utica and Syra
cuse, which constitutes the lead ing article in thi s issue. \Ve 
believe that it was Mr. \Vi lgus who fi rst advanced the sug
gestion-this was in 1903, in his testimony before the 
Royal Commission on London T raffic-that trunk line and 
trolley line service could be combined so that city car s could 
pick up passengers at any point on the city streets, carry 
them to the trunk line and ther e convey them without 
change of cars over elect rified tracks in multiple-unit or 
single cars to their destination. This plan has also rece ived 
the able advocacy of President l\iellen of the New Haven 
road, and will be exemplified on a considerable scale 
on the new electrified \Vest Shore Railroad. The prob
lems lead ing up to the equipment of this line and the 

selection of the electric system adopted are d iscussed 
at considerable length in the a rticle referred to and the 
equipment finally selected is de scribed in detail. T he exist
ing conditions favored the adoption of the under- runn ing 
third-rail system, although a number of modifications were 
made from the practice followed in the New York zone, 
and the cars, of course, are entirely different. T he official 

opening of this system this month wi ll be an important 
mile-stone in the hi story of electric tr~ction. 

The installation is of interest not only to the rai lroad 
manager but to the transmission engine er as well, owing 
to th e use of 60,000-volt potential. The advance in thi s 
branch of electrical engineering has been more rapid per
haps than in any other. It was less than ten years ago that 
the use of 11,000 volts on the Buffalo-Niagara Fall s trans
mission line was considered a great achievement under 
Eastern climatic conditions. From thi s to 60,000 volts has 
been an enormous stride, but the practic:al success of the 
lines in use and the improved methods of handling this 
potential, developed on both the Hudson River E lectric 
Power Company's lines ancl the Niagara power t ransmission 
to Syracuse, indicate that modern electrical engineer ing has 

made the economical distribution of power half way across 
New York State a possibility, and that the construction of 
other lines of this voltage will not now be long delayed. 

Electric Locomotive Economy 
I wo main sources of economy characterize the electric 

iocomotive as compared with its steam-driven rival: The 
saving in power consumption and the relluction of main
t.·nance expenses whi ch may be positively expected with 
good handling. The benefit s of a higher tractive effort in 
proportion to the weight of th e machine, more rapid acceler
a tion, a wider opportunity for coasting, and operation at 
frcm 80 to 90 per cent effici ency at all loads and conditions 
of weather, with no consumption of current when standing 
idie, a ll accrue toward better and more economical service. 
H tes t figures mean anything, when obtained by duplicating 
comme~cial runs, it is fa ir to expect that the maintenance 
cost of the electric locomotive per mile operated will seldom 
exceed one-third that of the steam machine, and may in 
favo rable cases reach but one-sixth the upkeep of the latter. 

A third source of Ion~ run economy in the electric loco
motive is quite often overlooked in the broader con
siderations of service improvement which ha:ve guided 
tr ansportation engineers in the electrification of steam rail
roads. It has been well appreciated that the electric loco
motive is a simpler machine than its competitor of the 
boiler , fire box, valve gearing, cylinder and driving mechan
ism, but certain fundamental characteristics which insure 
a highly effi cient working unit throughout the entire life and 
development of the motor-driven outfit have not as yet be
come fully r ecognized. 

It is only within the past seventeen years that steam loco
motive experts have come to appreciate in a scientific way 
the general conditions of efficiency in their engines as modi
fi ed by changes in detail design. The influence of boiler 
tube length upon the ra te of fuel consumption on the grates, 
the effect of varying draft intensities upon the coal pile in 
the tender, the best steam pressures fo r simple and com
pound cylinders, the effect of steam quality upon perform
ance and effi ciency, influence of superheating and results of 
vari ed valve adjustments-these and other points have 
only begun to be studied in relation to the types of loco
motives now being delivered to the railroads from the shops 
of the makers. Splendid work has been done in the loco
motive testing laboratories in the way of answering ques
tions of the fo regoing character when directed upon single 
machines, but a vas t amount of experiment remains to be 

carri ed through before the determinati on of the best design 
fo r a g iven set of operating conditions can be promptly 
made. 

W ith the electric locomotive the problem of e:onomy ap
pears simpler, and although opinion differs as to the rela
tive advantages of d irect and alternating current for heavy 
rail road service, the conditions of operation in the locomo
tive itself are in no sense as variable as in the steam ma
chine. Questi ons of quality do not concern the electric cur
rent in the sense that steam is superheated or dry saturated; 
quality of fu el and water do not impose restrictions upon the 
service at special places on the line; valve adjustments and 
draft problems a re not present, and, in short, the details of 
design which mean 'iO much in the effici ent operation of the 
steam locomoti ve are paralleled scarcely at all in corre-
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sponding features o.f the electric locomotive. Given a motor 
· with a predetermined efficiency curve and sufficient capacity 
to handle the specified traffic without an excessive tempera
ture rise in the windings, economical operation follows as 
a matter of course if due regard is paid to coasting. In 
other words, the arrangement of the conductors in the slots, 
the number of commutator segments selected, the use of the 
compensating pole, the dimensions of the brushes, cross sec
tion of the lead wires, dimensions of the magnetic circuit 
and similar points of vital interest to the designing engi
neer in the factory, make very little difference in the oper
ating results as respects efficiency and maintenance, for a 
motor of given output and , service capacity. The line 
potential must be well supported by the power plant for 
economical service, and in this respect a fair comparison is 
possible with the effect of low steam pressure in the older 
type of locomotive, but in the main there is a wider range 
of detail to be settled in the design of the steam locomotive 
for economical operation and the securing of a given effi
ciency in fuel consumption is less certain than in the case 
of the electric motor outfit. 

The latter starts its career in fast and heavy railway 
service with a high efficiency and a substantial certainty 
that this efficiency will be continually realized in practice. 
It is a machine to be counted on, and questions of driving 
wheel diameter, type of control, wheel base, mounting and 
ventilation are not likely to modify the present efficiency 
for the worse. The actual decreased cost of power is an 
i11:cidental reason in the main arguments in favor of elec
trification, but in terms of dollars and cents it is by no 
means insignificant. The independence of the electric loco
motive in the conditions limiting the steam machine is cer
tain to be the cause of greatly reduced expenses as elec
trified service increases. 

Steel Passenger Cars 

It does not take much perspicacity to see that the 
steel car, both for passenger and freight service, has 
come and has come to stay, at least for certain classes 
of service. The development of the steel car has taken 
some time and much hard work, but the wonder is that 
it has been so long delayed. Years ago when metal 
carlines first put in an appearance there were a few advo
cates of an all-steel car who were persistent, but they were 
ahead of their time. That the American steel car has, as 
yet, settled clown to a fixed or typical method of construction 

is doubtful because there are too many ways to be tried 
before any final standard can be adopted, and the cases 
where steel cars have been put into service in any large 
numbers are still too few and of too recent date to make it 
possible to put one's finger on any one design and say this 
is the best. 

Undoubtedly electric traction, especially in connection 
with underground roads, has had a potent influence in the 
introduction and design of these cars, although the practice 
of the Pennsylvania and Southern railroads, not to mention 
some others which have tried steel passenger cars, shows 
that their use is not confined to subterranean or subaqueous 
transportation. 

Within the short period during which builders have been 

experimenting with this type of car a large number of de
signs have been brought out, and, while for tunnel work 
the question of non-inflammability has been the controlling 
one, the avowed purpose of the designer has also been to 
make a stronger and a stiffer car than if built of wood for 
a corresponding service. In the majority of cases thi s encl 
has been attained. 

In the cars of the Pennsylvania and Hudson companies, 
the strength of the car and its fireproof qualities have been 
brought prominently to the front. In fact, with the Penn
~ylvania car, the possibility of the structure being brought 
into a rough and tumble scuffle with the titanic forces re
sulting from collisions and derailments, has evidently been 
given great weight, and the car is calculated to be of suffi
cient strength to roll down an embankment without, as we 
say in specifications, showing any crack or flaw. With the 
Hudson car, the strength has not been carried to the same 
limits, as the trains are lighter and the speeds lower, but 

. great vertical stiffness has been obtained by means of deep 
plates over the windows that are thus made to serve as 
stiffeners for the top chord of the side frame truss, as well 
as gussets for the side posts. 

In both of these cars it will be found that the girders and 
plates are riveted together with a solidity that bespeaks 
well in advance for their durability in service. One of the 
troubles of the earlier designs was that they were put up 
with an air of apologetic timidity. It was as though they 
were unwelcome visitors who wished to ingratiate them
selves because of the lightness and airiness of the struc-· 
ture. This was a mistake, and it is probable that a number 
of designs that have not been successful would have been 
so had heavier materials been used and the same general 
scheme of construction been retained. The fact that this 
was done in the case of pressed steel gondola cars, by which 
ample strength was provided for any contingency, probably 
explains the wide popularity of that form of construction. 
It is interesting to note, also, that in both the Hudson and 
Pennsylvania designs it has been possible to secure an 
exceedingly shallow floor construction with a strength 
far above that ordinarily used with wood. \i\Tith the whole 
of the side framing built into the form of a vertical truss, 
the lower member, being in tension, need not be so heavy 
as where it alone sustains the whole of the load, and has 
the upper framing simply built on top of it. Coming now to 
the floor framing, we find that in the Pennsylvania car a 
center si ll of the box type has been used that is quite capable 
of sustaining all encl thrusts, while the upper works are so 

substantially fastened that there is no danger of their being 
wiped away or telescoped by an adjacent car mounting the 
platform. This use of a center si ll to carry the weight of 
the car body has frequently been suggested, but it is ex
tremely interesting to see the way in which it has been 
worked out, particularly for a car designed to carry mo
tors on the axles. 

We have swung away from the notion that it is necessary 
to imitate the wood in the construction of a steel car, and 
with such notable examples as these two coming to the 
rnpport of those already in serv ice it is well within bounds 
to expect a sti ll more rapid increase in the adoption of 
this form of construction, where conditions make it desir
able, than has obtained in the past. 

\ 
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WEST SHORE ELECTRIFICATION BETWEEN UTICA 
AND SYRACUSE 

T he electrical equipment of the West Shore Railroad 
which is now complete between U tica and Syracuse differs 
radically in purpose from tha t undertaken on the Long 
I sland, Vv est J ersey & Seashore, New York Central or New 
Haven roads. T he work has been vigorously carried on 
during the past year , and the official opening of the line 
with electrical operation will occur June 15. To under
stand the reasons for th e adoption of the methods followed 

kept in excellent condition for high-speed service, and its 
frequent trains, made it the dominating transportation fac
tor in Central N ew York. The West Shore Railroad, with 
its two tracks, was given over largely to freight, although 
two or three through trains were run each way daily be
tween New York and Buffalo, and this passenger service 
was supplemented by a few local trains and coaches at
tached to milk trains. The two roads, however, served 
practically the same territory. F or the greater part of 
tl;e distance across the State they are not more than 
12 miles apart and in many places are in close proximity. 

T YPICA L CONSTRUCTION ON TAN GENTS, LOOKI N G EAST A LO NG A THREE-TRACK SECTION 

in this impor tant undertaking, a review of the railway situa
tion in Central New York State is necessary. 

Up to within two years ago the electric and steam trans
portation lines from A lbany to Buffalo belonged to separate 
interests. The steam lines carried all the through passen
gers and freight and the electrics were ex tending their in
terurban branches, making vigorous efforts to parallel the 
steam lines to secure local and semi-ex press business. 
Through the ownership of the West Shore Railroad by the 
N ew York Central & H udson River Railroad Company, 
the latter owned practically six steam railroad tracks be
tween Albany at the east end of the State and Buffalo at 
the extrem.e westerly end. Of these two roads, the New 
York Central main line condueted, of course, the greater 
part of the business. Its four tracks, well ballasted and 

The first hig h-speed interurban electric railway in N ew 
York State was that connecting Buffalo and Niagara Falls, 
built in 1897-98. The success of this road in attracting pas
sengers from the parallel steam railroad between Buffalo 
and Niagara Falls naturally attracted' the attention of elec
tric railway builders to the possibilities of interurban elec
tric construction in the rich central district of New York 
State. Electric roads reaching out 20, 30 and 40 miles were 
projected and built from Schenectady, Utica, Syracuse, 
Rochester and other cities. At first they reached in a north 
or south direction, but were soon built to parallel the N ew 
York Central tracks. Extensions and purchases gradually 
threw several of the more im.portant of these lines, as well 
as the two large city systems of Utica and Syracuse, into 
the hands of the Andrews-Stanley syndicate) of Cleveland, 
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Ohio. Active efforts then began to close the electric rail
way gaps between Buffalo and Albany. 

At this juncture, the New York Central Railroad, recog
nizing the evils of competition, as well as the tremendous 
benefit which each interest could be to the other if they 
were united, started upon its policy of the absorption of 
the principal electric lines in Central New York. The prop
erties of the Andrews-Stanley syndicate, consisting of the 
Utica & Mohawk Valley Railway, connecting Little Falls, 

.l 
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are Oneida, 9000 population; Vernon, 3000 population, and 
Canastota, 5000 population. The distance between the two 
cities is a little over 44 miles, but under the West Shore 
schedule extremely scanty passenger transportation facili
ties were provided. With the exception of two trains with 
sleepers passing over the line at night and of practically 
no use to the contiguous or terminal population in Utica 
and Syracuse, there were only two trains each way a day. 
Here, then, was the logical place to apply electricity. 
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MAP OF TERRITORY BETWEEN UTICA AND SYRACUSE, SHOWING WEST SHORE AN'D NEW YORK CENTRAL TRACKS 

Utica, Rome and Clinton, and the Syracuse Rapid Transit 
Company were first taken over. The value of the expe
rience of Mr. Andrews and his associates was recognized 
by the New York Central interest in the selection of Mr. 
Andrews to take charge of this work. Subsequently con
trol was secured by the N cw York Central of the Rochester 
Railway & Light Company and the Rochester & East
ern Rapid Railway, and, in conjunction with the Dela
ware & Hudson Railroad Company, of the systems in the 
cities of Schenectady and Albany. 

Having now a free hand to develop every means of trans-

The Oneida Railway, a co rporation operating a trolley 
system in the city of Oneida, is the corporation to which 
the task of electrically connecting the two cities was en
trusted. The next step was the mutual adoption of an agree
ment between the Oneida Railway Company and the New 
York Central Company under which the former agreed to 
lease the tracks of the West Shore Railroad between Utica 
and Syracuse, equip them for electrical operation and con
duct the passenger business between these two points. The 
New York Central, on its part, consented to abando n the 
'vVest Shore local trains on these tracks, but reserved the 
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portation is this rich and populous district, Mr. Andrews 
and his associates turned their attention to the task of unit
ing the several isolated electric systems in the territory in 
their charge. A consideratio.n of the situation led to the 
belief that the greatest pressing need for direct connection 
was between Utica and Syracuse. In fact, before the con
solidation of interests an electric interurban line had been 
projected between the two cities by the owners of the elec
tric lines, and considerable grading had been done in pur
suance of this plan. 

A glance at the accompanying map will best show the. 
situation presented here. The main tracks of the _New 
York Central Railroad depart from the direct line between 
Utica and Syracuse and sweep by a long curve to the north 
through Rome. The West Shore retains the general eastrrly 
and westerly direction by a route 7 miles shorter than that 
of the New York Centra_l and extending through a well
populated and rich territory. Among the towns traversed 

right to continue its through steam trains and to haul freight 
over the section by steam locomotives. The section of the 
West Shore included in this agreement runs from the west
erly city line of the city limits of Utica to the easterly limits 
of the city of Syracuse, and at that time consisted of a double 
track. This track has been increased by the addition of 
14 more miles in the form of third and fourth tracks, to ac
commodate the three classes of service which it is pro
posed to run. At the same time, the track was relaid 
throughout with 80-lb. A. S. C. E. rails. Altogether, of the 
43.940 miles of route, 30.515 are laid with two tracks, 8.843 
miles with three tracks, and 4.582 with four tracks, making 
a total mileage of rn5.887. 

It .is proposed to give three classes of service over the 
West Shore tracks between Syracuse and Utica. First, there 
will be the fast limited electric cars or trains which will 
run hourly between the two cities and will make two stops 
only, completing the run in one hour and twenty-eight min-

\ 
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utes. Twenty-eight minutes of this time will be taken on 
the local system at each end and one hour for the run be
tween the two cities. Second, there will be the local trains 
or cars which are scheduled to make 24 miles per hour, 
and which will complete the run in one hour and fifty-eight 
minutes. This service will be run hourly and the cars will 
make frequent stops, at every highway if necessary. Third, 
there will be the steam service. To provide for passing th e 
fast-moving units around the slower trains, a third track 
has been laid between Clark's Mills and Vernon, a distance 
of 8¼ miles. This middle track has crossover connections 
with both outside tracks and will be used jointly by both 

head or third-rail distribution. The decision between direct 
and alternating current had to be made two years ago, and 
while the initial cost was an important consideration, it did 
not necessarily control the situation. It is interesting to 
note, however, that the combined cost of overhead bridges 
and motor equipment with the single-phase system just 
about balanced the cost of rotary-converter sub-station and 
motor equipment with 600-volt direct current. This was 
as far as the estimates were carried, so far as these two 
systems were concerned. Under these circumstances, the 
fact that the single-phase system at that time (June, 1905) 
was comparatively new and untried, and that the electrifi-

TYPIC\L THIRD-RAIL CONSTRUCTION ON THREE-TRACK SECTIOl\S AT CllR \ 'ES 

east-bound and west-bound traffic, to expedite the move
ment of all trains. It will be under the control of switch
men located in interlocking switch towers to insure safety 
and dispatch in the handling of train movements under 
all conditions. In addition, between Oneida and Canastota, 
a distance of about 5¼ miles, a fourth track has been laid , 
as there are water stations and freight yards in this sec
tion and it is necessary to provide four tracks to pass the 
electric units around the freight trains that may be held 
up in the yards or at watering stations. The outside tracks 
will he used for the local trains. 

SELECTION OF THE ELECTRIC SYSTEM 

With a 600-volt trolley system at each end of the line, 
it became a serious question to the management of the 
Oneida Railway Company whether to adopt for the inter
urban sections the single-phase system with bridge or pole 
catenary overhead construction or direct current with over-

cation was ]Jeing done over leased tracks, confirmed the en
gineers of the company in their decision to adopt direct 
current. 

Direct current having been selected, the question then lay 
between the overhead catenary construction and the third 
rail. The former had been used by the Oneida Railway 
Company for equipping a 3-mile section of the West Shore 
Railroad near Herkimer, as described in the STREET RAIL
WAY JouRNAL for Dec. 16, 1905. The estimates showed, 
however, that as between these two systems the third rail 
was considerably cheaper. Moreover, the character of the 
investment required was entirely different. With the over
head catenary construction the amount of copper neces
sary for feeders and trolley wire would have been in the 
neighborhood of 1,250,000 lbs. With the third-rail system, 
the greater part of the investment would be in steel rail, 
which could be more easily utilized elsewhere if necessary. 
Again, at the time that a selection had to be made between 

\ 
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third-rail and overhead construction, that is, in F ebruary, 
1906, copper had recently risen greatly in price, and this 
fact and the di ffi culty of getting deliveries on feed wire 
were important factors in making a decision. Other con
siderations were the possibility of using electric locomo
tives on the section in question when the third rail would 
be more desirable and the less interference of the third rail 
with the steam trains. I t was also found that if a third 
rail was installed the saving made in fir st cost over the over
head system would be suffic ient at the end of five years 
to take the third rail up and put in an overhead system ; 

DOUBLE HIGH-TENSION TOWER AT REAR OF SUB-STATION, 
SHOWIN G METHOD OF TAPING OFF AND 

ENTERING BUILDING 

also that if the use of the third rail was continued the sav
ing at the end of ten years would be sufficient to cover the 
investment, so that then the single-phase system could be 
installed, if it should be considered desirable, without in
volving any "scrap loss" on the old equipment. T he elec
trical features of the new line will now be considered. 

POW~R TRANSMISSION LINES 

Power for the operation of the line is purchased from 
the Hudson River E lectric Power Company, which owns 
the hydraulic power plants at Spiers Falls and Mechanics
ville. This company is now extending its transmission line 
from its water-power plants to Utica, and expects soon to be 
able to deliver electric power to those points at 60,000 volts. 

Pending the completion of these transmission lines, and 
to fulfil contracts which it had taken fo r power in the dis
trict around Utica, the Hudson River Electric Power Com
pany has recently erected a temporary steam plant in that 
city. This station is equipped with steam turbines and is 
delivering power to the Oneida Railway Company at 60,-
000 volts, three-phase, and 40 cycles for its West Shore 
work. The contract of the Power Company provides that 

it shall deliver this power to the transmission circuit of the 
railway company, which commences at the Clark's Mills 
sub-station, which is that nearest U tica. The power com
pany's transmission line for this distance of 4,½ miles is 
constructed on a private right of way adjoining the West 
Shore tracks and is carried on two-circuit steel towers, 
spaced approx imately 550 ft. apart. At Clark's Mills the 
current is taken by the Oneida Railway Company and is 
conducted to the three other sub-stations over its own trans
mission line, which is also built on the private right of way 
of the West Shore Railroad. For serving the entire sec
tion between U tica and Syracuse, about 44 miles, there are 
fo ur sub-stations, as follows : N o. 1, at Clark's Mills; N o. 
2, located 1 ,½ miles west of Vernon; N o. 3, located 1 mile 
west of Canastota, and N o. 4, located at Manlius Center. 
The distanc e between the sub-stations averages approxi
mately 10¾ miles. The transmission line is continuous; 
that is to say, it is carried into each sub-station and is there 
tapped to the bus-bar through disconnecting switches, then 
passes to the next sub-station. 

The transmission towers used on the Oneida Company's 
transmission line were illustrated on page 76 of the STREET 
R AILWAY Jou RNAL for July 13, 1906, and differ from those 
employed on the Power Company's line. They consist es
sentially of a square latticed structure composed of four 
angles, 3-in. x 3-in. x 5/16-in., ca~ried down 5 ft. to rein
fo rced concrete footings under each pier, measuring 5 ft. x 
3 ft . x IO ins. The distance between towers is 480 ft. These 
towers are fi gured for a side pressure of the wind of 1¼ 
lbs. per lineal foot of cable, which is based on a wind pres
sure of 30 lbs. per foot on a flat surface, or 15 lbs. per ft1 on 
a round surface, acting upon the cable covered with a thick
ness of sleet equal to its own diameter. The maximum 
pull allowable on a single cross-arm tower is 1000 lbs. for 
each cable, the ties being designed to break at this tension. 
T he cross-arms of towers at dead ends carry three insulators 
fo r each cable and are designed to resist the maximum cal
culated pull due to the assumed conditions of load and sag. 

T he heights of the towers are arranged to provide a min-· 
imum clearance of IO ft. over buildings and over such wires 
as may be crossed by the line. At points where the trans-, 
mission line inakes an angle the towers are provided with 
enough insulators so that the cables do not make an angle 
of over 7,½ <legs. at any insulator. 

The insulators are of porc'elain,, were supplied by· R. 
Thomas, Sons & Company, of Lisbon, Ohio, and are placed 
at the corners of a 7-ft. triangle. They are carried on mal
leable iron pins 18 ins. high, which are designed to with
stand a strain of 2000 lbs. applied in any direction at the 
top of the insulator. These pins are attached to the apex 
of the tower or the cross-arm with four ¾-in. bolts and 
are cemented into the insulators at the factory. 

A N o. o, seven-strand, hard-drawn copper cable is used 
for each conductor. This cable is strung on the towers 
with a sag of 12 ft. for a 480-ft. span, at 32 <legs. F. This 
sag corresponds to a normal tension of 300 lbs. in the ca
ble. Where the span varies from this length the sag is 
shortened or lengthened so as to keep the tension in the 
cable practically constant. Where heavy strains occur, 
necessitating a double cross-arm, the cable, instead of rest
ing on ins'ulators, is attached to an equalizing saddle to 
distribute the load equally over several insulators. These 
saddles are so designed that in case one insulator should be 
defective it may be removed and another substituted with
out removing the cable from the saddle. The use of light
ning arresters is confined to the sub~stations themselves. 
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FLOOR.. PLAN 

List of Conduits and Wires. 
CO"IDUIT 

Cables Supported on Racks, lnsula tors etc. PLAN AND CROSS;SECTIO N 01? SUB-STATION, SHOWING WIRING 

NUMBER WIIERE USED NUMBER WIIERE USED 

1-2-3 Speed limit switch to C.S.R. panel l 00 Incoming line 
10-11-12 Cm-rent transformer to A.T.R. panel 101 Outgoing line 
20 Current transformer to A.T.F. panel 102 Oil switch to transformer 
30 Battery panel to oil switch operating bus 103 Transformer to starting p3nel 

40 Switrh board to oil switl"h junction box 10--1 Transformer to rotary 
41 Switch board to oil switch junction box 105 Uotury positiYe to C.S.R. panel 
50-51-52-53 Riser from junction box to oil switch motor 106 RotarY equalizer 

107 Rotary negath·e 
10~ notary field 

t r.a Dus comr artmPnt 
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UB-S_TA TIONS 

T he fo ur sub-statio ns previously mentioned a re of sim
ilar design. T hey are of brick with litholite trimmings, con
crete roof and concrete floors. T hey a re divided into two 
main compartments, at the rear the high-tension room, and 
in front the converter room. 

T his being one of the first 60,000-volt installations in thi s 

opcru.tin;; bu;:;cs 

GOO "t"olt bus 

C.D. g: To bell 

RE. 

00 f'otf'ntial 
1,tug 

. s 
To middle !ltud of 
lighting switch on 
next C.S. R. panel 

n.w. Lloh tn ing 

arres ters 

~nd bus 

I\ 

K1ekiug 
l'Oil 

EB Feeder 

Connf'ctions shown clottcA 
to he ma.de on one panel 
only in each boa.rel 

Speed limit device 

K ey to ?ymbo!s used on Wirings. 
A. Ammeter C.T. Current tro.nsformcr 

V. , •ottmetcr P.T. Potential tro.nl!lformer 

R.W. Rel'tl,(rling: 1rattmctcr D,C. S. Switch 

S.R. W. Slnglt-phe.se recording wa.ttmetcr C.n. Circuit breaker 

D.R. W. Ila.la.need 3-pha11c rec lrding wa.ttmeter RE. Ikceptade 

P.R. W • Poly-pb a.sc recording wattmetcr n.. Rh('(ll!l to.t 

S.L W. Single-phase indicating wa.tt mctc r D.R. Discharge resll!lta.nC'e 

B,I.W. Ila.In.need 3-ph::i.~e indicating watlmeter. O.n. Ohmic rcs ieto.n ce 

P. I.W. Poly-pha.111c indicating wattmcter I.R. Inductive rc,dsln.nce 

S. I. Synchronism lndlcator F. Ful!le L. Lamp 

R.L. Red la.mp G.L Green 1::i.mv C.S. Controlling l!lwitch 

T.B. Termin:ll blO<'k for connections Street Ry. Journal 

SWI TCHBOA R D W I RI NG AT SUB-STATION 

section of the country, ext reme care has been taken to give 
the necessary clearances on th e high-tension side. T he lay
out in general is a typical Ge neral E lectric layout, the high
tension line entering the under side of a protecting hood 
at the rear of the building and thence passing through cir
cular openings 3 ft. in diameter in the wall of the buiiding 
to the disconnecting switches and onto the bus compar t
ments. 

The high-tension room is two stories in height, the floor 
being carried only to the face of the barrier walls, which 
run 3 ft. apart and 3 ft . in dept h , up and down the rear 
wall. This provides a number of cell s or compartments, 
open from top to bottom, which are used for the installa
tion of the lightning arresters and bus-bars. T he second 

floor, extending through the room, permits an operator to 
handle the di sconnecting switches, which are located at the 
top of these compartments. Against the fo rward wall on 
the second fl oor of this high-tension room are built similar 
barri ers fo rming cells in which are installed the high-ten
sion oil switches. T hree of these cells are required for each 
switch, one leg being in each. T hese switches are General 
E lectric type H, m.otor operated, the mechanism being 
placed at the top of the barrier. There are three of these 
in each station except• the last, one controlling each of the 
two machines and one the out-going high-tension line. 
T hese switches are operated from the switchboard in the 
converter room. On the first floor of this high-tension 
room and immediately under the oil switch compartment 
and running transversely through these barrier walls sup
porting th e oil switches there a re three compartments, 3 
ft. square, one above the oth er, and extending the length of 
the room. These a re the bus compartments proper and 
carry the high-tension line through the station. It is from 
these buses tha t taps are made and carried up to the oil 
switches. This room, is separated from the converter room 
by fire doors, and the second floor is reached by an iron 
stairway. 

In the converter room are the transformers, rotaries and 
switchboard. Each t ransformer stands in front of its 1~

spective oil switch and the connections from each pass 
th rough openings 3 ft. square in the brick wall in which 
is insert ed a pane of glass with a suitable hole for the 
passage of the wire. A ll of the hi gh-tension wires, as far 
as the t ransform er terminals, a re of bare copper wire. In 
recesses provided fo r th e purpose under the openings in the 
wall where t he high-tension line passes through to the trans
fo rmers are located th e current transformers. In the con
verter room are two units consisting of one 330-kw, 60,-
000 :370-volt, oil-cooled tansformer, Y connected on the 
primary side and delta connected _on the secondary side, 
a nd one 300-kw, 370-volt a. c. and 600-volt d. c. rotary con
verter. Between the transformer and the rotary stands the 
reacta nce which is used fo r starting the rotary converters. 
T his is the General E lectric Company's latest method of 
star ti ng rotary conver te rs without synchronizing. 

T he switchboard consists of the necessary a. c. and d. c. 
rota ry converter panels, an outgoing hi gh-tension line panel 
conta ining ammeters and voltmeter, storage battery panel 
and the necessary d. c. feeder panels. 

The d. c. feeder panels a re connected to the third rail at 
the station by means of rubber and lead-covered cable, as 
will be described later, each track being independently fed 
each way from the sub-station; that is, on a two-track sec
t ion there would be fo ur feeder panels. Auxiliary feeders 
will not be necessary fo r th e service contemplated. A stor
age battery is located in the subway and is used in operat
ing the oil switches . 

T he converter room is provided with a heater system, 
which is located in the wes t end of the building in an en
t irely separate room a lon g with the toilet , lavatory con
veniences and storage room for supplies. The building is 
of fireproof construction throughout. 

THIR D RAIL 

T he third rail is of the bull-headed or double-headed type, 
of the same section as that adopted in the N ew York City 
zone of the New York Central Railroad, and is adapted for 
under-running contact. It weighs 70 lbs. per yard, and was 
supplied in _33-ft. lengths by the Lackawanna Steel Com
pany, bu t as the density of traffic did not require unusual 
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electrical conductivity, a special composition to secure low 
resistance was not used, as in the New York Central work. 
The composition is, in fact, that used in 
to 80-lb. rails rolled by the Lackawanna 
Steel Company, and consists of carbon 
0-45 to 0.55; phosphorous, not over o.ro; 
silicon, not over 0.20, and manganese, not 
over 0.75 to 1.05. This gives a resistance 
of 0.0494 ohms per mile; in other words, 
the conductivity of the rail is equivalent 
to 1,023,000 circ. mils of copper. This 
conductivity is sufficiently large so that 
no auxiliary d. c. feeders are required. 

The joints in the third rail a re made 
by ordinary two-bolt splice bars with 
bolts ¼-in. in diameter. The center line 
of the rail is carried 32 ins. outside of 
the gage line of the track and its lower 
surface is 2¾ ins. above the top of the 
running rail. These dimensions compare 
with those of the New York Central 
and the Long Island Railroads, as shown 
in the table below. 

the standard 70 

traffic passing over the road. It will perm.it the passage of 
all of the cars belonging to the New York Central system 
and all foreign cars except a very limited type of coal cars 

The Long I sland Railroad dimensions 
have also been employed on the West 
Jersey & Seashore Railway. The clear
ance on the West Shore differs from that 
of either of the others mentioned, but 
was adopted after a study of the 

CAR AT STATION PLATFORM, SHOWING POSITION OF SHOES 

ROAD Type 

Oneida Railway .,·! ·. Under ,contact 

New York Central. .. Under-contact 

Long I sland ....... . . Over-contact 

Height of Wearing HB~t~~~~~l te~~~a;if 
Surface Above Top Third R a i I and 
of Track Rail Gage Line 

2¾ -inchr s 

2:){-inches 

3½-inches 

32-inches 

28¼-inches 

27½-inches* 

* 26 inches from gage line to gage line 

- "1reten -

INTERIOR OF SUB-STATION NO. 2 

with low truss rods. Electric locomotives and motor cars 
designed for use on the Central tracks can also be run over 
the West Shore tracks without changing the position of the 
third-rail shoe. 

The third rail is normally located between the tracks on 
tangents and on th e high side of the track on curves. 

DRACKETS 

The brackets for supporting the third rai l on th e straight 
track are located Io ft. apart, 
or on every fifth tie. T hey are 
of tough gray cast iron, and 
are of the same pattern as on 
the New York Central co n
struction. The specifications 
require t hat sample pieces, 1 in. 
square, cast from the same 
heat of metal in sand molds, 
shall be capable of sustaining 
on a clear span of 12 ins. of cen
tral load not less than 2500 lbs., 
a ncl shall deflect o. I 5 in. before 
rupture. 

T hey are held to the tie 
by three -lag screws 4¼ ms. 
long and ¾ in. 111 diam
eter. A templet, found of 
great convenience in boring 
holes in the tie~ for the third
rail brackets, is illustrated 
on page I 006. It consists 
of a ¾-in. wrought-iron plate 
reinforced with I-in. pine, 
and is provided with a 
bracket 4 ins. wide which 
fits over the top of the running 
rail. 
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INSULATORS 

The insulators used fo r holding the third rail in the brack
ets were supplied by the O hio Brass Company and are of 

The insulators are required to pass the following tests: 
(a) Resistance. After immersion in water for seventy

two hours and the surface wiped dry, the insulation re-

I 
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sistance of all insulators, measured from 
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INSULATING BLOCK FOR THIR D RAIL 

iew of Ins later. 

Section C-D. 

Street Ry . .J ouroal 

S ection C-D. 

Street Ry.Journal 

cipitation of three-quarters of an inch of 

Sciile 1 in,=l foot 

__ T_,f _ 
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,j 
f 

l I 
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BRACKET SUPPORT 
AND INSULATOR 

line 

II 
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~2¾!. 

Details of Cast Iron Incline 

Incline arid Proteetion Assembled 1~ ~--J --=-3co-" - -=--m-Insula-tor ----~--Ill -----1 

t-<----r_rJ_c.. 7!.o~"----------- _____ _:e_,;d 
DETAILS OF CAST-IRON INCLINE WITH WOODEN PROTECTION 

Section E-F, 

SECTIONS OF CAST-IRON INCLINE WITH WOODEN P ROTECTION 

semi-porcelain. Two sizes are used, one for holding the 
rail at the inclines where a shallower insulating block is . 
required, the other for supporting the rail at other points. 

water per minute, the insulator resistance, measured as be
fore, shall be not less than 0.2 megohms. (b) Compression 
Test. With pressure uniformly distributed applied, the in-
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sulators shall be capable of withstanding at least 85,000 lbs. 
for type I. insulator, or that used everywhere except at in
clines, and at least 70,000 lbs. for type II. insulator, or that 
used at inclines, without showing any indications of fracture. 
(c) Tensile Strength Test. All insulators shall be capable 
of withstanding a tensile stress of not less than 1400 lbs. 
without showing any indications of failure. ( d) Impact 

0 

third-rail construction. To secure the necessary combina
tion of mechanical strength and electrical insulation, the 
manufacturers made an extended study of combinations of 
different clay and porcelain mixtures, as well as various 
metho_ds of drying and burning the pieces. It was found 
that those employed with pieces of certain sizes and shapes 
were unsuitable under other conditions of material, also 

Splice plate 

'----1-►-B -------'I-J,t --D-+------' 

Section A-B. Rall Joint without Splice Plate ----k- · Rail Joint with Spike Plate Section C-D, 
Street Ry.Journal 

DIMENSIONS OF THIRD RAIL AND THIRD-RAIL JOINT 

Test. Two per cent of each lot of insulators shall be sub
ject to impact tests consisting of sucressive blows of a ¾
lb. weight in a form of a spherical steel ball dropped 30 ins. 
Insulators not showing signs of fracture after one hundred 

Str..:t::t H.y .J ournJ.1 

that the chances for cracking and deformation increased 
as the pieces became large and heavy and of irregular sec
tion. This required variations in the mixture. The result
ant of these processes is termed "semi-porcelain." 

Section A-A. 
THIRD-l<AIL JOINT AFTE R ADDITION OF BOND 

blows shall be rated as 100. Other insulators shall be rated 
at the number of blows respectively on which they develop 
fracture. The average of these ratings shall not fall below 
twenty-five blows for the type I. insulator and a propor-

SPACING AT JOI NTS 

In laying the third rail a space of about ¾ in. is left at 
each joint for expansion and contraction. The exact dis
tance allowed depends upon the temperature at the time the 

"E======:':i============="=:::':=l===='=='=="====='==='±'= ="==='="+==r'=~ 
:o L------+-----------t----------+--------t-+----1 i~t=;:==• ~ , ,~--

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

BOND ON RU NNING OR TRACK RAIL 

tionate number for the type II. Each insulator is held to 
its bracket by the forged steel hook bolt which passes around 
the insulator and through a lug on the top of the bracket, as 
shown in the section. 

INSULATING BLOCKS 

A great deal of study was put upon the proper material 
for the insulating block. To secure good insulation through 
vitrification is necessary, but a thoroughly vitrified block 
is brittle, a condition incompatible with that required on 

work is done and is determined by the employment of a re
movable shim, which is placed between the ends of the rails 
when they are being put in place. The thickness of the 
shim used varies with the temperature during which the 
work is done, according to the scale shown on page 1006. 

INCLINES 

The inclines are of gray cast iron of the same quality 
as that specified for the third-rail brackets, and are attached 
to the third rail by standard two-bolt splice plates. The 
standard incline used whenever the shoes have to take the 
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incline at high speed is 7 ft. in length, of which I ft. at the 
junction with the straight rail has a horizontal under-run
ning surface. As the curved portion at the end of the in
cline takes up 6 ins., the length of inclined wearing surface 

N o'IE:-Reinforcing piel'e to Le of 1" Georgia Pine , 
free from cr:ll· ks or knots. 
Pb.tt' to be ¼ ''wrought iron. 

(!) 

E-, 

PROTECTIVE COVERING 

Two types of protective covering are used, as on the N ew 
York Central, viz., a three-part wooden covering which was 
originally adopted, and a single-piece fiber covering which 

0 
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S ection B-B. 
ARRAJ\'GEIIIENT OF THIRD RAIL AN D DUCTS AT MAXIMUM FA RM CROSSING, WITH CATTLE GUARDS 

A 

NOTE:-Where practieable make "D" 21 feet 

----------- -----D------- - -------------------
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Scale 1 in .-16 feet 
S ection B-B. Street Ry.Journal 

PLAN OF TRACKS AT STANDARD 30-FT. HIGHWAY CROSSING, WITH SIDE WALKS 

is S ft. 6 ins. The difference of I¼ ins. in height between 
the ends of this surface gives the incline a pitch of I in 44. 
The inclines are supported by one insulator and bracket, as 
shown. 

was manufactured by the Indurated Fiber Company, and 
is considered preferable. Fiber covering is used between 
N ew York Mills and Clark's Mills, and would have been 
employed throughout if a sufficient quantity could have 
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been secured in time for use on the entire in stallation. 

WOODEN SHEATHING 

The wooden sheathing is of long-leaf yellow pine in three 
parts, top and two bases held together by No. IO 31/z -in. 
diamond-pointed drive screws. It is not treated with any 
preservative except a coat of ordinary paint applied to the 
outside of the cover before being placed on the rail. 

FIBER SHEATHING 

The indurated fiber sheathing is molded for straight track 
in sections 43¼ ins. long, so that it takes three sections to 
cover the third rail between brackets. The joints on straight 
track are covered by a 21/z-in. lap joint of the same mate
rial. At the bon.ds a wider section of covering is used, as 
illustrated on page 573 of the STREET RAILWAY JouRNAL 
for Oct. 13, 1906, and also in F ig. 3 on page 909 of the 
issue for May 25, 1907. This arrangement allows the fiber 
covering to cover the bond and joint. The specificatipns 

Scale, 1111.=l foot 

Street Ry.Journal -~ 

S'L\ NDARD TIRE SECTION OF 37-IN. ROLLED 
STEEL WHEEL 

::,trcct ky,Jo11n1al 

are 15 ins. in length over all and are soldered to the 
rail, one on each side of the upper head, and have 
a very large contact surface per terminal. There have 
also been installed on a portion of this line about 
3000 Ohio Brass Company's ribbon soldered bonds 
and about 7000 American Steel & Wire Company's 
twin terminal bonds. These bonds are of 500,000-
circ.-mil capacity each, and are installed two per 
joint on the upper head of th e third rail. T he wood SECTION SHOWING POSITION OF THIRD RAIL AND DUCT 

11ULTIPLE-UNIT TRAIN CONSTRUCTED FOR ELECTRIFIED WEST SHORE TRACKS 

for the fiber insulation require that it shall stand an insula
tion test of 5000 volts before breakdown. 

THIRD-RAIL BONDS 

The majority of the bonds on the third rail are the John 
A. Roebling's .Sons Company's ribbon bond. These bonds 

cover is cut away at all joints, so as to allow the cover to 
go over the bond. The fiber cover has an enlarged sec
tion at these joints which allows for completely covering 
the bond. 

RUNNING RAIL BONDS 

The running rail is bonded with the Ohio Brass Com-
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pany's 11-in compressed ter
minal bond, placed under the 
fish-plate. There is one of 
these at each joint, and each 
bond is of No. 0000 capacity. 
The track is cross-bonded 
only at special work. Both 
rails are available for use for 
the return circuit. 

CO NN ECTIO NS TO THil{D l{AlL 
AND THIRD-RAIL JUMPERS 

The connection between 
the d. c. bus-bars in the vari
ous sub-stations and the 
third-rail system is made 
through , several cables of 
1 ,000,000-circ. -mil capacity, 
carried in iron ducts 3 ins. 
in diameter. The cable is in
sulated with 3/32-in. rubber 
and is lead encased. The 
end of this duct at the track 
is brought up to 2 ins. be
low the top of the track rail 
or 23/2 ins. above the surface 
of the tie. Where both third 
rails are on the inside of the 
track care is taken to sepa
rate the track terminii of the 
ducts for the east and west
bound tracks by several feet. 

The cable, after emerging 
from the duct, terminates in 
a T with twisted arms, com
monly known as a ram's horn 
or pig's tail, to each terminal 
of which is attached a solid 
terminal for bolting and sold
ering to the rail. Great care 
is taken to insulate and pro
tect the cable at the point at 
which it emerges from the 
duct by taping and painting 
with insulating and water
proof paint. The ends of 
the duct are also plugged 
with oakum around the ca
ble to keep dirt from enter
ing the duct and to prevent 
any movement within it of 
the cable. 

The third-rail jumpers used 
to secure continuous elec
trical connection between 
the sections of the third rail 
are of 1 ,000,000-circ.-mil ca
pacity and have the same 
form of ram's horn terminals 
as the leads from the station 
to the third rail. Diagrams 
of the layout at different 
typical crossings are pre
sented on page 1006 and 
show two of the different ar
rangements adopted. The 
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longest gap between sections of third rail is 108 ft. , while 
the distance between shoes of a single car is 29 ft. 6 ins. 

At the sub-station end, the connections to the east and 
west-bound tracks are carried to separate panels on the 
switchboard so that electrically the east and west-bound 
tracks are kept entirely distinct except through the bus
bars. In this way an interruption on one track has no effect 
on the other. The panels in each sub-station connecting 
with each track, however, are in parallel, and no section 
switches are used. In one or two instances, where there 
are long sidings equipped with the third rail, as at Clark 
Mills, an extra panel has been added to the switchboard to 
supply the current for this section. 

CARS 

As the cars are to operate over the city system in both 
Utica and Syracuse, a different type was adopted than if 
they were to use the West Shore tracks exclusively. The 
main dimensions follow: Length over end panels, 40 ft. ; 
over crown pieces and vestibules, 48 ft. ; width over ~ills, 
including sheathing, 8 ft. 4 ins.; size of side sills, 4 ins. x 
8¾ ins.; end sills, 6 ins. x 8 ins.; •sill plates, ¾ in. x 15 ins.; 
thickness of corner posts, 4¼ ins.; thickness of side posts, 
2y4 ins. and 4¾ ins.; centers of posts, 2 ft. 9 ins. 

INTERIOR OF WEST SHORE CAR 

The bottom framing consists of two intermediate and 
two center sills composed of 6-in. I -beams extending under 
the vestibules, with malleable iron caps and supports for 
main truss rods; the latter are I¼ ins. in diameter. The 
interiors are of inlaid mahogany, which_ includes the doors; 
the ceilings are full Empire decorated. The floor is cov
ered with interlocking eiastic tile, while a rubber mat is 
furnished for each vestibule. Storm sash are furnished 
for the side windows, which replace window guards in win
ter. The cars are equipped with twenty-four reversible 
and two stationary plush seats with high backs and head 

rolls. Each car is also fitted with a toilet lined with "Met
tile. '' 

The truck used is the Brill No. 27 E-2, with a wheel-base 
of 6 ft. 6 ins.; the wheel diameter is 37 ins.; the axle di-
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FRONT ELEVATION OF W E ST SHORE CAR 

ameter s¼ ins. and 6 ins. The wheel tread is 4 ins. wide 
and the depth of the flange is I in., to allow the cars to 
operate over the city systems in Utica and Syracuse. 

Each car is equipped with four G. E. 73 motors with 
Sprague-General Electric multiple-unit control. Westing
house automatic air brakes with graduated release and Peter 
Smith hot water heaters are used. 

ENGINEERING 

The installation of the electrical equipment of the line 
has been conducted by the engineering force of the Oneida 
Railway Company, of which C. Loomis A llen is vice-presi
dent and general manager, W . J. Harvie is electrical engi
neer, and M. J. French, Jr., is engineer of maintenance of 
way. 

•• 
Official notice has been given that the fast Fort Wayne

Wabash-Indianapolis service over the Fort Wayne & 
Wabash Valley line will remain. Originally it was the in
tention of the company to change the routeing of the big 
cars, but this will not be done. It has been the popular 
belief that with the opening of the new Logansport-Lafay
ette extension of the Fort Wayne & Wabash Valley Trac
tion Company, when limited service will be established be
tween Fort Wayne and Lafayette, the limited line between 
Fort Wayne and Indianapolis would be discarded. Orig
inal plans of the two companies did not contemplate the 
retention of the Fort Wayne-Indian~polis limiteds. H was 
the intention to have the Fort Wayne-Lafayette cars merely 
connect at Peru with Indianapolis cars between Peru and 
Indianapolis. The traffic on the limited cars has grown to 
such an extent that it was deemed unwise to discontinue it. 
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STEEL PASSENGER CARS FOR THE PENNSYLVANIA 
RAILROAD 

T he Pennsylvania Railroad Company has ordered the 
construction t his year of 200 all-steel cars for its passenger 
equipment. Great interest attaches to these cars from the 
fact that the co mpany was one of the pioneers in a design 
of steel cars. \Vhen steel cars ,vere proposed for the New 

END FR.UllNG OF PENNSYL\'ANL\ STEEL l\IAIL CAR, 
SHOWING TYPE OF CENTER SILL USED IN 

PASSENGER COACH 

York Subway none of the car builders in the country was 
in a position to furnish them, so that the fir st steel car 
fo r the subway was bui lt in 1902 at the Altoona shops of 
the Pennsylvania Railroad Company. T he com,pany has 
gone further in the direction of the use of steel than has 
hitherto been attempted, and the order now placed is the 
largest yet given by any steam road for this class of equip
ment. The company, as wi ll be described later, is con
structing steel cars both for suburban use, where provision 
is made for the applic:1tion of motors, and also fo r through 
passenger servi ce. T he Pennsylvania's policy in this re
spect is the result of a long period of inquiry and experi 
ment in which the late P resident Cassatt took an act ive 
part. After seve ral cars had been built the president ap
pointed a committee of motive ,power officials to make a 
thorough report on the design to be adopted, and the orders 
just placed are in accordance with the recommendations of 
that committee. The growing scarcity of suitable timber 
and its rapidly increasing price have played an important 
part in the development of the steel car, whose cost is not 
so very much greater than a wooden car. Moreover, it is 
expected that a steel car will not only be non-combustible, 
but will show a lower main tenance cost. 

Two standard types of steel passenger equipment have 
been adopted: (I) fo r through trains drawn by a steam or 
electric locomotive, and comprised of mail, baggage, sleep
ing, dining or day coaches, and (2) a lighter and shorter 

car for suburban trains to be drawn by a locomotive or 
propelled by motors upon the truck axles. The dimensions 
of these cars follow : 

Passenger . ....................... . 
Mail. .. .... ......... .. .... . 
Baggage and express... . . . . 
Special baggage and express ..... . . . 
P~s~enger and baggage. . . . . . . . .. .. . 
Dmmg .... . . .. ......... ...... . . 
Suburban passenger..... .. . . . ... .. . 
Suburban passenger and baggage .. 

Length. 

70 feet 5¾ inches 
71 feet 10/ inches 
60 feet 10/ inches 
70 feet 
71 feet 1 inch 
71 feet 1 1 ¾ inches 
54 feet 4 inches 
(Same as suburban 

\\·eight. 

113,500 
91,000 
91,000 

120,000 
130,000 
140,000 
75,000 

passenger. ) 

Trucks. 

4-wheel 
4-wheel 
4-wheel 
6-wheel 
6-wheel 
6-wheel 
4-wheel 

In the design of framing for stee l cars two general types 
have been developed. In one the center sill is made strong 
enough to resist the end loads developed by pulling and 
buffing, in addition to the transverse loads due to the weight 
of underframe, superstructure and loading. In the other 
type the plate girders formed by the sides of the car be
neath the windows are relied upon to carry the transverse 
load due to the weight of the underframe, superstructure 
and loading. The center sill in the latter type is usually 
rather light, being designed to resist the end loads developed 

L NDERFR. \ ME AN D S IDE POSTS UF PENNSYLVANI.\ 
STEEL l\IAIL CAR, SHOWING TYPE OF CENTER SILL 

AND CRO SS BEARERS USED I N PASSENGEl{ COACH 

by ordinary pulling a nd light buffing. This type of fram
ing follows the general form used in wooden cars where 
the transverse loads are carried by wooden trusses within 
the sides of the car reinforced by truss rods beneath the side 
sills. 

By careful calculation, it has been found that when the 
loads due to pulling and buffing are less than 100,000 lbs. 
the weight and cost of a car frame of either type will be 
practically the same. Where loads due to pulling and 
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buffing exceed 100,000 lbs., the framing for the type, where 
the sides carry the loads, increases considerably in weight 
For the center sill type, the loads due to pulling and buffing 
may equal the assumed value of 400,000 lbs. without a ma
terial increase in weight. 

For through train service subjected to heavy buffing and 

heavy equipment except that it is shorter and lighter, the 
description will be confined to it. 

The center sill is a continuous box girder formed of two 
9-in., 15-lb. channels spaced 16¾ ins. apart and extend
ing the entire length of the car from buffer to buffer. The 
channels have one 26-in. x ¼-in. cover plate on top and 

i-------------3n'9"bet";een Tn1ck Cente1··s------,------------ -----+---
,_,,, ____ _,.ef7½:-" --- -->-!------------l 3'3"- --------->l 

=-~~!~:Jt:..:~---g- - a - a - (}-_- 6=3--~€--.--o~--e;--~:§~i=-~;-15-..x---o--=-6~~------
' . ' 

' ' 
' ' 

= ~;;_~'=-~-=~==-=-==----~= = -~------ ·g.._-:::q,. __ .?= :<z-_=o= ~o::c -=--,. r o=-=-~ =q__-A.-J'_-= g = :?::: =~"C.l('.I~- •--~ -=~· :f",_-_!?_-_.9 ;"')::-.: 

I: 
,I 

V-5261.S. C, 
V-51 70, S.C, 

}<---!3"--- I 

HALF PLAN OF FLOOR FRAivII;\"G 

pulling, the center sill type of frame has been selected. It has 
also been used in designs. for suburban type equipment, as it 
has been found that, with a modified form of center sill, 
sufficient room for motors can be provided between the un
<lerframe and track. 

The height from the track to the center of coupler is 
determined by law, and the height to the top of the floor 
is practically regulated by custom. The center of the draw
bar is, therefore, fixe<l at about 17 ins. below the floor. The 
suburban car has a height from top of rail to under-side of 

HALF SECTION THROUGH llOLSTER 

frame of 41 ins. to admit the application of electric motors. 
The total height of this car above the rails is 13 ft., to 
permit the installation of a trolley. Other data follow: 

Standard Heavy Type 
Wooden Steel I 

Passenger Passenger 
Coach 53 Coach 70 

Feet Long. Feet Long. 

Number of passengers .... 62 88 
Car weight , pounds ... ........ , ...... . , 91,000 *113,500 
Car weight per passenger, pounds .. . , . ... 1,470 1,290 
Area central sill at middle of car, square 

inches . ........ ... .. .. . . . . .... . . . .... 152 50 
Area centre sill at center plate of car, square 

inches ...................... . .. .. ... , 152 50 
Stress in center sills due to 150,000 pounds 

compression on draft gear and 250,000 on 
buffer, pounds per square inch ........ 10,850 11,000 

Comparative value of center sills, per cent 25 100 

* Estimated weight (including 6,000 lb . storage battery). 
t Estimated weight 

Suburban 
Steel 

Passenger 
Coach ,54 

Feet Long. 

72 
t75,000 

1,042 

24 32 

33. 32 

18,500 
60 

As the suburban car is of most interest to our readers, 
and as it follows largely the general arrangement of the 

one 24-in. x ¾-in. plate on the bottom extending the en
tire length of the car. In addition, there is an auxi liary 
¾-i n. bottom plate 14 ft. in length at each end. The entire 

11.\LF S ECTIO N THROUGH CRO SS DEAR E R 
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SECTION AT END SILL 

Il:\LF S E CTIO N AT END SILL 

load is carried on th e center si lls, and the side sills are 
made part of the body by the construction. 

The side sills are 5 ins; x 3,½ ins. x 15/16 in. angles and 
are connected to the center si ll by two end sills, two cross 
bearers and fourteen intermediate struts, seven on each side 
of the car. The end si lls are built ·up of 2,½ -in. x 2,½-in. x 
¼ -in. angles connected to the center and side sills, as shown, 
and with the outside sheathing plate acting as the web. 

In addition to the use of a center si ll, the most novel 
feature of the car is the fact that the body is supported by 
cross bearers instead of the usual body bolster. There are 
two of these bearers, which are set back from the truck 
center a distance of 6 ft. 7,½ ins. They are composed, as 
shown in the section B-B', of triangular plates flanged 
about the edges and riveted at th e ends through the top 
and bottom flanges of the channels composing the center 
sill. Opposite cross bearers are joined by cover plates, 
which pass over the top and under the bottom of each si ll. 
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Each side sill is also held in line by the struts shown, which 
a re of 5-in., 6¼ -lb. channels riveted to the center sill and 
side sills. T h ese struts do not transmit any vertical load 
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HALF CRO SS SECTIO N. SHOWI N G ALSO SE CTI ON 
OF P OSTS 

are of channel section and the edges are flanged out and 
riveted to the inside sheathing forming a box section. 
Their lower ends are securely riveted to the outside sills 
and their upper ends are tapered down and bent inward 
forming lower deck carlines. At their upper ends these 
posts are riveted to the plate carrying the deck sash. The 
lower edge of this plate is bent out beneath the ends of the 
posts and forms a continuous beam of angle section running 
the entire length of the superstructure. 

Between the main posts are shorter intermediate posts, 
which extend only from the window sill to the plate carry
ing the deck sash. They are of light channel section with 
edges flanged for riveting to the outside sheathing, forming 
thereby a box section. 

Upper deck carlines are of sheet steel pressed to channel 
section with edges flanged out for riveting to the 0.090-in. 
steel roof-plate. Ends of the carlines are riveted to the 
plate carrying the deck sash. The upper edge of this 
plate is bent outward and down, forming a continuous beam 
of channel section, to which the edge of the roof-p late is 
riveted. Malleable iron braces unite the end of each post 
and its corresponding carline. 

Outside sheathing is of 0.110-in. steel, and the course 
below the belt rail is riveted to the outside sill and vertically 
to each post. 

H eadlining for the upper and lower decks is of com
posite board secured to the carlines and posts with metal 
strips. Below the belt rail the inside sheathing is of 1/16-
in. steel, to the unexposed face of which 3/16-in. asbestos 
is cemented. · 

Bulkheads and remaining parts of the inside lining are 
of 1/ 16-in. sheet steel. Moldings, closely resembling those 
used in wooden construction, are pressed from steel and 
their use adds greatly to the artistic appearance of the in
terior. Through care in design it has been possible al
most wholly to eliminate machine screws from the con
struction, and it is believed that economy in both c~nstruc
t ion and maintenance has been secured thereby. 

Window sash are of wood and slide in a formed steel 
frame. Steel sash have been successfully built, but after 
careful consideration, wooden sash were deemed prefer
able. Malleable castings riveted to the posts support the 
window fram es. These castings are machined by jig, after 
riveting in place, so that the frames will be true and parallel 
regardless of any slight irregularity in location of the posts. 
Window stops, which also form ways for the curtains, are 
of extruded bronze. Deck sash are of malleable iron. 

The floor is formed by corrugated steel plates, which 
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" " , .. / ¼ x 26 x 59 11¼ long 

SIDE ELEVATION AN D LONGITUDINAL SECTION OF CENTER SILL 

from the side sills to the center sills. Cast steel side bear
ings fo r engaging the trucks a re secured to the side sill 
in line with the center plates. P ressed sheet steel posts, 
spaced 8 ft. 6 ins. centers, support the superstructure. They 

are supported by the center sill and upon longitudinal an
gles secured to the side posts. These corrugated plates are 
covered to a maximum depth of 1¼ ins. with a plastic sur
face filling, composed largely of cement. 
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EFFICIENCY TEST ON 3500-KW TURBINE The output of the machine was measured by a special 
wattmeter and by the switchboard integrating wattmeter. 

On Feb. 17, 1907, Chas. H. Merz, of Newcastle and Lon- The same meter was used for tests 1, 2, 3, 4, 5, and 6; fo r 
don, conduc ted a series of tests of a 3500-kw Parsons turbo- test No. 7 a meter having a rather higher speed was used. 
alternator buil t by C. A. Parso ns & Co., of Newcastle, and The current was measured by a special ammeter connected 

STEAM CONSUMPTION TEST OF 3500 K . W .TUR BO. PLOTTED FROM A CT UAL R EA DINGS. to the same current transformer as the spe-

05 

no 
~ 85 

~ 8C 

~ 75 
'c, 70 

-

r---

r---

r---

-

r---

,; : 17 -~ 
I 

~ 16 I 

~ I 
15 

r-~ l St 
C. 14 I r-e 
"' 13 I ,....., 

I in 12 I 
U) : .0 11 - ....:i 

I 
I 

: 
I 
I 

,, 120 
rte 

I 

II ; I 

I I 
I 

I : 
·am Per ICW. ffoni! I 

I - ~ ! 
I : / I 
I --1' I 
I / / I 
I I 

vf-" I 

,o-;:- I 
I ,. I 

~ 
"\_,, 

I I 

I l 

I I 
I I 

I V' 
/ I 

I/ 
I 
I 

V : 
IA 

I 

i 
I 
I 

I I 
I 
I 

I 

cial wattmeters and by the swi tchboard am
meter. These instrum ents were co nnected 
in different phases, giving the balance of 
load between phases. A n ammeter was also g 

~ placed in the exciting circuit . T he switch-
0 board voltmeter , indicatin 2" wattmeter and ,e ~ 

~ power factor meter were in circuit , and were 
~ read every fi ve minu tes to check th e acc u
§ racy of the wattmeter. 
~ T he spec ial instrum.ents and the switch-::,. 
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[! full y calibra ted both before and after the 
~ test, and cor rections were made in the 
30 measured output in accordance with the 
2!l mean of the observed erro rs a t the before 
28 and after calibrations. A summary sheet 
27 of results appears herewith. Consumption 
26 and load variation curves, which have been 

0 1000 2000 ~ 3000 -toOO 5000 GOOO , 000 plotted from ac tual r eadin gs, are also shown. 
Load in Kilow atts St ree t Ry. J ourna l To verify th e steam co nsumption a t the 

most economical load, a fu rther test , con-STEAM CO NSUMPTION TEST OF 3500-KW TURBO. PLOTTED F R OM 
ACTUAL R EADI N GS 

in use at the Carvill e power station at W allsend-on-Tyne. 
The results of these t ests have just been ma de public. Seven 
tests were made as follows: ( 1) no load (non-excited) of 
¼ -hour duration ; (2) no load ( excited) of ¼ -hour dura
tion ; (3) 2000 kw load of 1 hour duration ; (4) 4000 kw . 
load of 11/z hours' duration ; (5) 6000 kw load of 11/z hours' 
duration; (6) 7000 kw load of ¼ -hour duration ; (7) 5000 

sist ing of three hours' run at a load of 
5000 kw. was held on Feb. 23, under th e same condi
tions as before. T he fi gures obtained a re shown in the 
table as test N o. 8 and corroborate the, previous tests, the 
slightly poo rer results being due to the less superh eat. 
T he m.eter used on this occasion was the same meter which 
had been used fo r the 5000 kw test on F eb. 17. T he same 
switchboard instruments were also in circ ui t. 

R ESULTS OF TEST 

j STEAM . I AT TURBO WATER . EXHAUST. 
TEST Duration M ean Calibrated 

Speed l I No. (Hours) . K .W. Temperature 
Superheat °F . I R .P .M . Vacuum T ota l Lbs. Lbs. Pressure . at at Condensed per per K .W . T urbo. °F. 

I 
1.. ...... ½ No load not excited. 180 460 
2 . ....... ½ No load excited . 211 

I 

453 . 3 
3 . ...... . 1 2192 .87 202 . 4 492 . l 
4 . ....... I t 4045 . 14 197 . 4 495 

L :: :::: 1 I } 5901 . 195 . 8 503 . 2 

I 

½ 6921 .8 198 . 4 50,5 . 5 
7 . . . ····· 1 5 I 64 07 199 . 9 508 .5 
8 . .. ..... 3 5059 . 38 194 . 5 477 . 9 

I 

kw load of r hour duration. T he loads were kept as 
nearly constant as possible throughout by means of the ex
citer field rh eostat. 

The weight of condensed steam was measured by the 
company's tank a nd weighbridge, which had on the day 
previous to the test been calibrated in the presence of the 
government inspector of weig hts and measures and certi 
fied as correct. The vacuum was measured at the turbine 
ex haust chamber by a mercury column. Steam. temperatu re 
and pressure were taken a t the turbine stop valve. The 
speed was taken by tachometer. In the final consumption 
results only the actual output of the generator has been 
taken into account, no deduction being made for any auxil
iaries. The fi eld current of the exciter was supplied from 
an entirely independent source, but apart from this the ma
chine provided its own excitation. T he neutral point of 
the generator windings was disconnected from earth, and 
the th ree phases were loaded by means of a water resistance. 

30" Brm. Lbs. H our . Hour. 

I so 1,200 28 875 1,835 3, 670 . ..... 
61 1, 200 28 . 95 2,603 ,5, 20f> 

103 1,200 29 .036 31,836 31,836 14 517 
108 1,200 29 . 066 83,972 

I 
5.5, 98 1. 3 13 .839 

117 I 1,200 28. 9,5 . 11 9, 182 79,4,54 . 6 J.3. 464 
118.5 1,200 28 . 765 47,390 94,780 13. 692 
120 .5 

I 1,200 29 . 039 68, 180 6S,180 

I 
13. 189 

02 l, 200 29 . 195 203,559 67,853 13. 411 

T he results, 13.189 lbs. per kw-hour, a re certainly very 
gratifying, as are as well t he high effici encies maintained 
over large ranges of output. 

-----♦----
TRANSPORTATION AT THE JAMESTOWN EXPOSITION 

The Newport News & O ld Point Comfo rt Railway & 
E lectric Company has just publi shed an at tract ive pamphlet 
rela ting to the J am es town Exposition and the part taken 
by tha t company in transportation about the Exposition. 
A number of excellent maps and half-tones, eng ravings 
illustrative of objec ts of interest in the neig hborhood, 
make th e situation clear to the reader. T he cover is at
tractively printed in colors a nd shows a bird 's-eye view of 
the Exposition grounds. T he Newport News & O ld Point 
Railway connects the two places of that nam.e on the east
ern shore of Hampton Roads, and both of these cit ies are 
connected by ferry with the Jamestown E x position. 
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THE ELECTRICAL MAINTENANCE PLANTS OF THE NEW 
YORK CENTRAL & HUDSON RIVER RAIL-

ROAD COMPANY 

T he maintenance structures built by the New York Cen
tral to care fo r the rolling stock used in the New York 
electri c zone offer the first opportunity to describe the shop 
construction of an electrified steam railroad. The entire 

running of the very first electric train, temporary inspection 
facilities had been provided at Highbridge and Wakefield, on 
the Hudson River and Harlem divisions, respectively, but 
some time before work had been started on the permanent 
maintenance quarters. The latter are now completed, and 
comprise two installations-on.e at Harmon and the other at 
North White Plains. The second plant is practically for 
inspection only, while the first includes a large machine 

GENERA L VIEW OF THE HAR:11101\" SHOPS, LOOKIN G NO RTH , WIT H T H E I NS PECTIO N SHED IN TH E FOREGROUND 

GENERA L VI E W O F TH E HARMON SHOPS, LOOKING SOUTH 

work was designed and co nstructed under the general su
pervision of William J. \ i\Til gus, vice-president of the rail
road company, the organization having in charge the de
tails of the work being Edwin B . Katte, chief engineer of 
electric traction; G. A. Harwoo d, chief engineer of electric 
zone improvements; C. H. Quer eau, superintendent of elec
tric equipment; L H. Byam, engineer of co mpany forces , 
and Carl Schwartz, engineer of power stations. With the 

:;hop and other facilities for thoroughly overhauling motor 
cars and electric locomotives. 

THE HARMON PLANT 

The Harmon plant is erected on excavated ground along 
the Hudson River 33 miles from the Grand Central Station, 
or about ¾ mile below Croton. which marks the terminal of 
the electric zone on this division. The general arrange-
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ment of the buildings and tracks is shown on the plan, from. 
which it will be seen that the layout comprises two parts, 
namely, a thirty-stall engine house and supply tracks (not 
as yet built) for the steam locomotives taken on an d off 
at Croton, and a general electrical maintenance and storage 
plant. The structures coming under the latter heading corn.
prise a three-track car inspection shed, a temporary heat and 
power plant, a ten-track car shop, machine shop and store
room. The property owned at this point by the com
pany is so extensive that the most 
liberal provisions could be made for 
the enlargement of all the electrical 
facilities without affecting regular 
work in the first structures in any 
way. The same freedom in space per
mitted a track layout that is entirely 
free from dead-ends, a feature which 
is especially advantageous in the case 
of the suburban rolling stock which 
consists of multiple-unit equipment. 

The car inspection building is lo
cated parallel to th e main line just far 
enough away to allow the later con
struction of a duplicate structure. It 
is 448 ft. long, 56 ft. wide, and of brick 
construction resting on concrete piers 
and a concrete sub-base carried 4 ft. to 
S ft. above grade. Concrete is also 
used for the floors and pits. 

The roof is of the saw-tooth type 
carried on steel framing. The lights 
are operated from the floor by wheel 
and chain . . There are also numerous 
windows on the eastern side, with 
sliding sash below and swinging sash 
above. Wherever the sun strikes the 
glass the ribbed type is used, so that 
the light is evenly diffused an d with
out shadows. The excellent illumina
tion thus offered is enhanced by th e 
interior painting, which is white with 
dark green wainscot for 6 ft. above 
the floor and around the doors and 
windows. 

In general, the constructional feat
ures for the rest of the in tallation 
are the same, except that dome sky
lights are used on the fl at roofs of 
the intermediate two-story "facili
ties" buildings. It may also be added 
that the roof structure in the machine 
shop is of sufficient strength to carry 
not only the telpher run mentioned 
later, but also 5000 lbs. suspended at 
a ny point. 

It will be noted from the main plan 
that adjacent to the inspection shed. 
but really forming a part of that 
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structure, are three so-called facilities rooms- the southern 
room for a storeroom and minor tools for the inspection 
shed; the middle provided with toilet and washing arrange
ments for the car house men, and the third for the 
blower and coil apparatus which supplies heat chiefly to the 
inspection shed. The blower room is only one story high, 
but the other rooms are two stories in height, the upper 
floor being used for offices and locker rooms. 

Beyond these faci lities rooms a nd separated from it by a 
12-in. brick wall is a section 79 ft. wide and 182 ft. long, 
now used for a power and hea ting plant, but eve ntually to be 
used as an electric loco motive shop. The remainder 
of the installation comprises a 176-ft. x 182-ft. car shop with 
ten tracks, another facility room., a blower room, a black
smith shop, employees' quarters, offices, etc. , and a machine 
shop. The latter is now 66 ft. wide and 134 ft. long, 
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a space of 48 ft. x 66 ft. being occupied by a temporary 
storeroom. 

DRAINAGE 

The drainage problem has been carefully worked out for 
the enti re installation, but as the system for the inspection 

"" I I 
I I , , 

11 II ~ 16or L'111 e 111r----- -------r-r-- --- -
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Top of d ol,crete Wall 

away from the pits with a slope of ¼ in. per foot to center 
drains placed every 23 ft . The water thus collected is dis-
charged by wrought-iron pipes to one of the side valleys in 
the bottom of the adjoining pit and thence thro·ugh grat
ings under the center of the pit floor to the 9--in. transverse 

------trn'O" 

SECTION THROUGH THE INSPECTION SHED AT HA R MON, LOOKING WEST 
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INTERIOR VIEW OF THE HARMON INSPECTION SHED, SHO\VNG THE POSITION OF THE FACILITIES R OOMS 

shed is typical of the re st, only this portion of the work 
need be described. The roof is drained by separate inside 
4--in galvanized iron leaders, which are carried down the 
piers to cast-iron soil pipes extending 8 ft. above floors,which 
in turn drain to the sewers below. The floors are pitched 

sewers. The longitudinal sewers between the transverse or 
main sewers a re 6 in. diam.eter, The sewer piping is fur
nished with stoppers at the points where extensions are to 

be made. 
It will be noted upon examining a cross section of a pit 

I 
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that the center of the pit floor is the highest, and, therefore, 
the dryest point, all water being carried away to the side 
gutters at once. The center floor drain between the pits 
serves as a hold for ladders placed against the cars, while 
the two-way pitch thus obtained is of further advantage 

I::..::. 
,~---28(0"-- ·- I-41 

l.,::Unct fly. Juurnal - ------------ --

that now supplying the Croton terminal, the pipe line hav
ing been extended to Harmon. It discharges into two 5000-
gal. tanks which serve as reservoirs. Ample fire protection 
is provided by 4-in. diameter outside fire hydrants and in
side hose reels hung from the piers at convenient intervals. 

Concrete Floor 

SECTION THROUGH THE INSPECTION SHED AT HARMON, LOOKING WEST-(CONTINUED) 

Tile Copin g 
~====i.-====+========~======~======~=Cement 

2"1\Iatched (r1·q 1if11--.. ,(1 1 If!';-,.. ...-1'f1 ;';,, \Vnsh 

In connection with these hose reels 
there is installed an underwriter's type 
fire pump in the power plant. There 
are to be also eight standpipes and lad
ders to the roof outside the building. 
Fire extinguishers and pails are placed 
throughout. 

.,'/" • ..1 u~ A,u, __ J_l_J __ ,_~_J_l_~~-· ~",---r__:___,_,_J_~ _ _,__l_~~ Ruofing Plo.nk-r.~ =--:!-!-=-=-u ::-'f!' · :_. ~-

Blue8tone 
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PIT AND TRACK CONSTR UCTION 

SECTION THROUGH THE FACILITIES ROOMS-(CONTIN1UED) 

The inspection shed contains thre~ 
pits spaced 16 ft. centers, 4 ft. 2 ins. 
wide and 420 ft, long. Including the 
steps at each end, they are constructed 

since it reduces the angle necessary for rapid drainage, and 
as the water does not flow toward the pits, but from them, 

entirely of concrete except over 
the main heating conduit where the bottom of the pit 
walls is reinforced with 5-ft. to 6-ft. lengths of old T 

l 

rails. The compressed air pipe line sup
plied from a compressor in the power 
plant is carried along the track between 
the ball and the base of the pit rail with 
outlets every 20 ft. The compressed air 
sent through thi s line will be used for 
air brake testing, cleaning motors, etc. 
The lighting conduits are ca rried in the 
wall on the opposite side. Iron conduit 
boxes for the lamps are placed every Io 
ft., with a separate connection for exten- -
sion lights for inspection. 

The pit tracks are of 80-lb. , 5,¼-in. rail, 
and are carried on Io-in. x IO-in. yellow 
pine stringers bolted to the concrete. An 
interesting feature of the floor construc
tion in this connection is that alongside 
the rails three 4-in. x 8-in. yellow pine 
planks are laid in the concrete flush with 

.A, the rest of the floor to secure a good jack 
base. This will also enable the men to 
work alongside a truck without knee-pil
lows and will el iminate the electric 
shocks possible from current leakage 
through damp concrete. 

Where the floor of the inspection A VIEW IN THE CAR SHOP, SHOWING THE PIT-HEATING DUCTS AND 
RECESSES FOR THE LIGHTS 

shed or ca r shop is level with the 
top of the rail the flangeway, instead of being formed 
by concrete and angle irons, is made by inclining old 
rails against the base and web of -the running rails, after 
the manner shown on page rn18. While this method is more 

the discharge pipe need not be placed directly under the 
stringers, but can em,pty over the pit gutters far below the 
base of the track support. 

The water supply for the entire installation is the same as 
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expensive than the other, it insures a permanent fl ange
way, because bolts, nuts or other loose pieces cannot in
jur·e it whe~ pressed against the side by over-running 
wheels. Another interesting point in the track construc
tion is that on the inner side of the rail the floor is sloped 
for 8 ins. at an angle large enough to permit the head of 
the rail to project ¾ in. thus making the head of the rail 

--2S10' 

-------------)8~'0"-------------

Temporary j\Iac hm e Sho p 

Stme Hoon1 

□ □ □ 

□ □ □ □--

D D D 
Facilities No 3 

□ D □ D □ 

facilities room N o. 3 and the car house there is installed the 
temporary heat and power plant previously mentioned. It 
was necessary to install some immediate means for gen
erating power, as the electrified section will not extend to 
this point until later. 

The steam generators consist of five 150-hp locomotive 
type boilers operated to give a pressure of 120 lbs. per square 
inch. There is also a 6-in. x 4-in. x 6-in. feed-pump and 
a 750-hp open type feed-water heater. Non-condensing en
gines are used. These comprise two vertical engines each 
direct connected to a 150-kw,220-volt ,225-r. p. m. compound-

'. ----- -- --- 8" - ________ [ 
' : 

i\lETHOD O F FO R MI NG F LAN GE WAY WITH OLD RAILS 

wound generator and one vertical engine direct connected 
to a roo-kw. , 440-volt. , 275-r. p. m. generator. The low
voltage sets will take care of the lighting and machine tools 
and the higher voltage will be used for shifting cars in the 
car house and inspection shed and for testing out electrical 
apparatus on the cars. The entire installation is neatly 
laid out and isolated from the other departments by a cor
ru gated metal partition. Coal is brought in and ashes re

moved on a temporary track leading to the 
southern storage yard. 

The temporary station .. contains the main 
switchboard, consisting of generator and 

F uture Car Shop 
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--71 
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Facilities N o.4 
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' 11 
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.Future C•r lnspection Shed 
FOU NDATION PLAN 

GENERAL PLAN OF THE HARMON INSTALLATION, SH OWI NG THE RELATIVE LOCATION OF THE PRESENT 
STRUCTURES AND THE FUT U RE EXTEN SIO N S 

take the brunt of passing traffic and saving the concrete 
from chipping. The flangeway in the maple floor of the 
machine shop is also fo rmed by inclined rails. 

The pits in the car shop are similar in every particular 
to those described for the inspection shed. 

POWER AND LIGHTING PLANT 

Reference to the general plan will show that between 

feeder panels. The negative side of the 440-volt circuit 
is connected to the running rails. 

There is also located in the west portion of the building 
a distributing switchboard which consists of two sections, 
one for feeders connected to lighting and constant moto'r 
loads and the other for feeders connected to fluctuating 
motor loads. T he switches throughout the building con-



°' -0 

..j 
<r:: z 
~ 
:::::> 
0 -. 
:>,; 
~ 
3: 
~ 
H 

<r:: 
~ 

r-l 
µ..l 
µ..l 
~ 
r-l 
if) 

........, 
t-:.. 
~ 
I-< 

00~ 

ti! 
z 
:::i 

i--. 

4''F ire Hydrant .fl ~J''Fire Hydrant 
1
1 r,, 

~~t~~:;'-~~c~~:.•::~Jt;~~~'.~~c§~,~~ei::~;c~~;~~~~;~~~:~~~;[~i~~~:~~~~:::~~:<f :~~;~~;;.~•~:~:~~;~;~~::'~ 
II ft I • ( ' lcuu ,t /,,.✓- -· • l v _..,, 0 /'-✓· ,_;•, h ' , .. :-1 = 0 ' fs'i ~ .,- I I 1, I ;.., II l ') '~ I II I II I [ f1 r'<>, . , •,I, I- H-i:=?--~ ~'o,1- I :i:j; > I' 

111:l II ~ :&t t== ~ ~- ~ ~ 1::::: IC~ lf'= 1~ I== fa~ +r-·~ ~ ~ ~ ~~i E -n :0 11 1, ~•.,,::-u I r !I ~ 
-fl 11 11 

1
1 I= !a: J:- I= :: = 1(.)<~ I= II '= \2;)':jc= ii - , ~ .~.:): - 11 - J,::-z:i I= ii I~ 1'11 111, ,'/' I II I II! :: ~ I 11 I ,--------,T........ II f-::.:i1'-F 11 -r·•r - II ~ II ,- r II I 1--< u 4' I I I II "C 

;:, :1 11 , Ii l.i-E-<r II r'>i-~°-.l 1, 59-_1 
1
1
1 ~1-~ ,, r\-> 11 i 1, _ Jf. 1 11 

1 
11 I ~ 

.s,1 11 11 - g;,. ri 1_+ 'I 1-t I H :: -4 11 't_ ll _ ~H~ 1'~ , ll ~ 
B\

1
/: ii Jr?:, .. - =""7t t,+- =>-Ji- t>t-. - --==-11 Fri-- · ="~ -i'i" ~ [= i: 't 111,: I STORE ROO M 1ri1 11 -~ ~ 1: 11 11 I "'I II I I " I I 11 I I ~- --- lb I I II O II .!:.. t; " I I lg'i I II .,., 

Cll 11 I I II • I :: I 1 1: I •1 fl Ii 1• I II r_:, II -c :::, I ::~ I I~ I II ~ 
i // :: il.e- ~ !;l :: t l IJ :~i J, l~ I P f l :: Fnn i! ~ ~ L£j! ,_ I {W lf~-== 
~ ~- iJ:3-1 ~ -~ ]l ~ I 11 1?-1 li [:::: : 6;j ( 1 II I ~ ~-t ~ ¼ 11 
... :~ !:.!: ~"": """ ·: ip I ""' :: llgl """ 11 '1~' ""' au iji : Ill ] l ii I t; I :I1 I (.j:,11 atln I 

" 11 e 1 1 ""' I 1 1 ""' 1 1 "" ,1 , "" n ,1 , l 1 ,1 , " 1 " " 
' ,jj A --\ lJ ,""• J f -j- "•, l1 t-, '\, I ~-l, "'./ II \--, ~•4 f\71 ~!o(:or , 8 , [:V i , , i : ii 11 

~ 'li E-,i - ' ~H 1t H 'iii -f' ti, 1 ~ -~ t 1; ?-f' i ti le l6I ,, I ~I I :::w.i II I 
~ ::»'. hi--ti- ,T. ,: f H 1:1 t- ' l1 Ii: r-1 ll1 ~ t- \ 1/ il lll ot~r " ~. I I inf r: 
~ ti~ 

1
- 11 t _l it t-} 11 t- 111:: 

1
- ~ !1 - COIL ~FAN .. 0 I 81 1 II 

-5 'i o-- ~J ,,oil . J,.,T • .., ,1 , 01 "" II 4, ( ' '*=~11 ~,I ,Ji ~ I I 111• 'j I ;J:11 1 II 
·! IIJli l _; ii : I ;: l i :: : : ::: I : :; 4ROOf11 NO. ~ w- ~ I I 1 ,111 II 

.. 11 il :: E].:i :: :Ei :: +:1 111: ~! 111 't ::: 1l I I i11 lll 
[I I is: ii f I l1i itl /: ~ I JI I ~ 1 :1 _ Fan [J: ti I I 4-W~ f1 
ll , ::::1 11 o I I 0 , 11 o 111 "' I o 11 ,11 I tl \ht'C. ' l g ll:i:I Ii '7 I I@ :: 1" l lij II 'P : @ :,: ?,l I 1: ~ u :1, ,, I J, '1 ?~t II I 
-~ t-4 o.-, 1[ ,_, ~- I 1-, .• ~h L-1 "•i~ \- l 1. 1:~~ I I I XI' I I 
'I\ ,; ~I ' N'l. 'I\, _,,; H- • l ~f , Ill< ';f - "' I I 111 \ I I ~I j l · 
,, 1,, -1 ri ~ 1- r H- 1, - 1 1f •- , i II ~•- " ~ 1 1 I'' " 1 1 1 ,. ::: 

1 
. -

~ 14-• 11 ~f 1: -, 11 I.I¾ - , 'i 1 1- II I I 1
11 / t I I Et 11I 111 -

1 I \\ r-~ utlet :: - :, -t :1 H "ii - II I I .1 I _ I I ~ :H I s 
J. ~ ~ u:o II = ll af- 0:-1 .~ = i:o :r s rJ I o,. c:::O, 11 ,ro I =t.! ---- T !I~ I I c!, J11 : : f 

\~ 1& II I l Ii : I AR sU. Dp I I ~1l : I Vat o~;ie OtunkBeater I I Ii~ I~ [I I 11::S ,J~:;i:---J :n 4J - :o: == ~. :i:r :j:;: c. : -.=- 1- 32 zj: ;_ :a =:::.'..11 :c. t:;= .. 31' l; ==" le n f¢tt: :: t.l:W ===-==-==-=i:=J::f J:::=::.= -::=--=-====- r . -?:=======~~Ji il j 
I Pit i ~ / }! I ,,. ~ I~ ,,,1 ~ I ,: I ;i" I w- I I 1,1 "J ' 4 : ~\ IJ 

... , 1 I ~ = :1 ' ;' : ,t; :: 1,"l ~ 1, s-1 : IE! i:11 ~ ! 11 l II ::1 I ~ I ~*~ I -~ I flll 1 11 I I Lt!:J I l.!::jJ 11 I II ~ 11 II I II I 111 C,l 0 
h II H 11 1-\ I' t-\ II I ~ ,,1i 11 t·{, II BLACKSMITH SHOP Ill I I ~it• 1'1 ,, II ' II :..c - 11 r..: i- u L-, t s- n11 '- r ~ II 11 ' 

::1: •t-tt , ,
1

1 -f h- :' ~-r , ,., 11 it-Ki-1 1-1 ~
1
.
1
,:: tli'.1..1f~ :: 

1
,1 t-~JL to + MACHINE SHOP i~r :, 

1 " 11 ' I 2' w l· ,.... I 1 2 ,, .I. II ' I ..: 11 I t ,1 \---(~- 111 1 II 
11 I' 12 . r;;r !F loor ~ ·,m •-~ , -, F.l oor dni\ +-1 e-,,:: r " ~.Ii Ill· 
1111 O = ,. s- = I 6 ==o Ii =1°1 =) t ·= I I '==1' :l -='=~r, :a k- =51111 -;-~, ·~ 1D C) ~::1 ll 
1111 - 1_,;- :: ,_ 11 i -11 1

1 
i 11 1 1 U 11u 11 : -~ 1,1,j~ .e- 1:j-111 II 

ii ii 4"C <,j I A< 'I ~ Hi I I • • I El: 11 .1- I '1" 'I cf I +l \--~ 111 A< ~ ii II 'f~t .] :~ ii-: JI §. :~ ,,f. ~ : ~ I ~ -I if, __:;! {iH I -= 1~:: 11 1 1~· ~ i:i 1J -~ "' ,1 1 "' U " ,g / ft t 1 '11 , : : 11 ' , 1, ,,111 I :: ,111 Ii i 
• ;; J~ ;:: [ '1 [ ~ H ~ q l ~ ,1 8 tC)

1 ~ II ~ I ~ :1ll ~ : :1 
L~ 1 ; :1 1: ~- ,~- ~-I !I 

111 1111 6) ~ 2 {' J II r_:, II 1 t I 11 11 ll!I ,: '/ . ~ ·9 II 
,111.e- Jl O :-4, II ' t-~ 11 ~ 1-\ II t\, "II )H ,1 !J"~B ltro-4Lp/ --n to I p: •.'' 111 
11 11 "'. .a u t' • 11 ~ +- -Kil: 11 1_,;, ~ 11 ,r, , 111 ,-f :i ,1 " 1 , I , 1tl 11 I 
II II ..., C ' Jt:K - 11 It ~ I ii r( I II It ~ I 11,, t P-1-l II J_t ,I I ;;, 1111 II 
:1 1: ! ~ == rr 1: I 1 :, tr 11 ~ l~" 1: 1: w :: 11 , 1 ~ 1~:: 11 = 
'I II u = -it --~•C, II =ti = eO II j-tol c ,c Iii '= •Pl =f•c7~ l1 =J,I ~ • , e:> Ej) ,I 11l 1'· l:! 
!1 11 '~ 11 

1 1 :: 11 I 1 1 Con Dr. Alf 1lll 1. 1 fl j 1! !7 iu lQ ;:+-:11 "'O 

Ii 1: :i :: ~: ii 1f :: eE : i1 li f l :: 9"Bd!'t i:np .Y.I: I :: j '- I 1?,·:: ii ~ nu 11- Iii 1., Ii ,~ 1! c.1 :~ ,., ~ ~ 1 ,,, ftti 11 " 
11 ._.~ !El; .;, ~ ~'I 1-~ !~h ?~i1 }ii (11 '. ~b: 11\, F~CltlT1 ES N0:--1~1~.' I urntn~le I 1tff i JI i1 ~ 

__ ij"-"~ wt._ ~ I!! ~ ._ ~ t!t_ i 'i"' ._ ~ ii ~j ~ 1 1 :fi '- I! r I D in, 13'Ed H11 i ~ ~ OtH- 1~ --iB.1-r,-- 1 , , .t;J,T 'I "" 'I' ff 1 ' ,! n , 
1

.11 === 
ii ii 1.!l II I I II I ii I I I ii I I 11 \I 1 - ;i !.) - 11 Ill . 
:\ 

1
1 t':r-t :: 't=- ii tr=-+ 11 i;.~~ lil1 1:i=-1 :: 1 ll - 1il - ____,-__.....,- TI J lll/ [I I 

Ill l, = ~::.;-t = II Is =--J, = II I=: .. JI I= Ill = lt=:f: = ::'1: = tc~t1 = :: -- -- l"f ,j 111 ii l _ _ _ 11 ::::i; ..1 ~ I 1-- -'1...1 1-- I ".J.. - J - - -\-( 1 1 
I 

11 
1! - StoJ;;.,r = ,1 - ,I '- ,_ " - = iili: = = 11 IIIJlll llllll+H-H , , "l \ 1 - 1

1
1! 11 , 

" II II = l ,, " ,,- - 1-iu- - !i~ 11 ,' Turnt able J I II I 
)11 ,!. , 11,'Cu11 ,pr. A ir , 1

1, ,, le ( o1i pr, A ir .. !1 , " ·, 
0 

___ \Din IJ'S°'j'I /J II 

/~ I~ li ~,□~ □ □ □ 7r l ____..-;;w• I ✓/-,I ii ~~ 1/' 1~ Riser .:J O t ~"<//o ~-~_• . - 41 □ . _ _l ,f ~ Hll our/ ll ~--; ~ r' i'- ' ;:: 
1

1,G.J. 0 11tlet/:✓ :: :: I 
'#Ci/' •. ---(1,1- " c-L-i •):tj,~~ .~ ,--n o,Vt I ,,:;:_1r __ _i:'\; "• ' ,, _,._ - -+... ~ =rx - ti' ill 

I J - 1r -

!~~~~---;:;--::.::::.-:.:.::-_~ __ :::::c;-__'.'_:__;; _::_::::.::::_'=+"l;; __ -::_::_::-=.-_~+ _ - '.::,-~' ; o_= --, _/ =- c= ' - , ,/ ;= --- _,-= c= - -, -~" ~=========~==,,.~=+=========>'it:=::~1============ .,=8 
«'.l.~-----------------E'J3~St1rtt0u.J'Jpe fr om W l!ll'.l:..I.ll!lk..iO...E.u:!0'_11_1up_l70'0"-------1+-·----30'0'L---...:,_- 06'0"------l-"---------__J 
~ 1 It ti 7 
e,,- ~;el Ry.Journal ------·-------------------272' 0'' --------·--1-{---------------------B-·--·--•1 

~ 
., ~ -• 

/ 
I 

I 

11 I 

1, t · 

, 

-
I 

~ r, OFFICE" N0.4 ~1 

I r :: 
[" •

0

• H - I 
.,_, I 
u I 
5 Jt 

ICE N0.2 ~~ 
II ·g 

~ ~ s g . ui:111 11111 11 ci , • 

r: 
OFFICE N0 .1 l ' 

1' ,' 

(;ENERAL PLAN OF HEATING AND DRAINAGE SYSTEM I N THE CAR H OUS E, SECON D S ET OF FA CILITIES R OOM S, 11IACHI NE SHOP AN D ST O R E R OOM AT H .\Ri\IO N 



1020 STREET RAILWAY JOURNAL. [VOL. XXIX. No. 23. 
' 

trolling the crane motors, light, etc., are mounted in nearby 
slate-lined cabinets. 

LIGHTING 

There are about seventy inside arc lamps installed. Those 
in the n1achine shop are of the concentric diffuser type and 
lower shade with opal inner globe; the others are equipped 

amount of returned air necessary under prevailing weather 
conditions. 

The main duct is carried right through the east 
wall to permit extension of the system when a du
plicate inspection shed is built. It will be noted that 
this main duct also serves for the compressed air trans-

r·- %{fl:·1tt - -~ 
-- -· y 

>-:-:"·'" 

DETAIL OF PIT LIGHTING I N THE HARMON AND NlORTII WHITE PLAINS INSTALLATIONS 

with inverted concentri c diffusers with opal inner and clear 
closed base outer globe. There are twenty-eight outside 
arc lamps. Incandescent lamps are used for the pits, offices, 
storeroom, blower rooms, and for individual lights in the 
machine shop. 

THE HEATING SYSTEM 

The indirect method of heating is used throughout the 
entire installation. T he heated air is taken from two coil 
and fan rooms, No. r adjacent to the 

mission and the lighting conduits. Thirty-inch tile pipes 
between car pits run in both directions from this conduit 
and have 16-in. openings into pits at regular intervals. 
The plan shows that the pit branches on one side are also 
carried through the walls and furnished with stoppers, thus 
providing easy extension to a future pit. All ducts have 
the concrete floor which is over them reinforced with 
3-in. x 8-in. mesh wire cloth. 

machine shop and containing two Buf
falo fan blowers, and No. 2 nearest the 
inspection shed with a third unit of like 
type. The exhaust steam is supplied to 
the fan rooms from a 16-in. header from 

I ~ 1~l1,,~"' , 
;_ ...... __ ~,~ ..i--, 

; the power station. This header divides 
into two 12-in. lines running to the sepa
rate coil and fan rooms. The fan blow
ers are all IO ft. diameter by 5 ft. width , 
and are three-quarters enclosed. Each is 
operated at 160 to 170 r. p. m. by a 35-hp 
\Vestinghouse 220-volt , constant speed 
motor running at 935 r. p. m. , temper
ature variations of the heated air being 
secured by regulating the steam supply 
to the coils. The minimum capacity of 
each fan is about 7 2,000 cu. ft. of air 
per minute at a pressure of I oz. per 
square inch at the fan outlet. The heat
ing coils are in a sheet iron housing 
supported and braced by angle iron fram
ing. The coils are arranged so any sec
tion may be removed without disturbing 
the others. They are placed in sets of 
two, each giving 1990 sq. ft. of heating 
surface. The total volume of space to 
be heated is now 3,000,000 cu. ft., but the 

AN INSIDE VIEW OF THE T EMPO RARY STEAM PLANT AT HARMON, 
ENCLOSED WITH CORRUGATED META L PARTITIONS 

whole hot air system has been designed to care for the ulti 
mate capacity of the plant, which then will have a capacity 
of approximately 5,300,000 cu. ft. The heating system has 
been designed on the assumption of three changes of ai r an 
hour being used, two of these being air returned from the 
shops and one being fresh air to maintain a temperature of 
65 <legs. F. in zero weather. The blower rooms·are provided 
with metal louvers, which are adjusted for the required 

It will be seen from the layout that, in general, all of the 
heating ducts are so laid out as to reduce friction to a 
minimum. The heat entering the pits through the outlets is, 
of course, regulated at will by the use of dampers. It is 
hardly necessary to point out the many advantageous fea
tures of the indirect method of pit heating, such as its com
fort, cleanliness, low maintenance cost, etc. 

The machine shop and storeroom are heated by air sent 
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through fourteen damper-contrnUed 
outlets of galvanized iron. These, 
as shown on page 1022, are of the 
divided type, and each outlet is 
turned 90 <legs., so the branches are 
parallel to the wall. The same draw
ing shows that they are placed only 
15 ins. above the floor line, thus 
making certain that the lower part of 
the structure is warmed before the 
heated air ascends. 

The car shop is heated from coil 
and fan room No. I, as appears from 
the plan on page ro19. The trunk 
line is a concrete duct at the south
ern end, which is tapped between 
every other pair of pits. 

A portion of the heat supplied by 
No. I is carried through a vitrified 
tile pipe across the southern and 
then along the entire western wall of 
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the storeroom and machine shop to galvanized iron outlets. 
The same fan will also force heated air through another 
duct carried through the blacksmith shop and facilities room 
No . I, thus saving space fo r machine foundations. 

IHllSTS AND CRANES 

The car shop installation, as a whole, is well served in the 
tran~portation of smaller parts by a 5-ton Sprague telpher, 
which has a travel of 536 ft. on runway located along the 
southern wall· of the inspection shed, car shop and through 
the cente r of the storeroom and machine shop. 

The telpher was installed to give ready communcation 
between the inspection shed, heating shop and machine 
shop. Its nm enables materi al to be delivered di
rectly to the uacks in the inspection shed and car 
shop, as well as to a large number of the tools m the 

Stret t Ry.Jovrnal 

SL\KDA RD HEAT OCTLET, SHO\\ 'IKG ITS CONNECTION TO 
THE Dl.'CT, .\'.\'D LIGHT .\BO\'E THE FLOOR 

machine shop. A ny mac hine that requires the service of 
a mechanical hoist has a 2-ton individual electric hoist 
lead ing to the telpher. A n overhead traveling crane would 
have added g-reatly to the cost of the building walls, and 
it would have been very expensive to have a machine span
ning fully 60 ft., which would have been th e case if columns 
were to be . avoided. At the same time, there is no delay 
in taking wo rk to such machines as are concerned with the 
handling of the heavy parts since individual hoi sts make 
it unnecessary to wait until some other machine has . been 
served. 

Three bays of the car shop are eac h equipped with an 
18-ton Box single-trolley traveling crane. Each crane has 
a total lift of 30 ft., a runway of 175 ft., and a maximum 
capacity of 22½, tons. Runways are also installed in the 
remaining bays for the accommodation of future cranes. 
These machines a re operated from the floor by ropes in
stead of having a man in a housing on each crane br con
trolling all the cranes from a switchboard. Aside from the 

hand control, there is an automatic mechanical safety brake 
which controls the load at all times except when the motor 
is revolved by power in the lowering direction. There is 

ALONG THE TELPHER TRACK WH E RE IT TURNS INTO THE 
MACHINE SHOP ON THE LEFT 

also provided an automatic electric brake so connected to 
the circuit as to operate only when the motor stops and 
current fails from any cause whatever. 

In the locomotive shop now used for the power station 

THE SWITCHBOARD IN THE TEMPORARY POWER STATION 
AT HARMON, WITH THE FIRE PUMP I N THE BACKGROUND 

no cranes will be installed, but instead there will be a drop 
pit so that trucks and drivers can be lowered and taken 
through the wall to the adjoining car shop, where they will 
be handled by cranes therein. 
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THE SECON[) SET OF FACILITIE S ROOMS 

Aside from the blower room already noted, the sec tion 
between the machine and car shops contains a blacksmith 
shop and offices. The rooms of the shop superintendent 
are located on the second floor, to give 
him an unobstructed view of both shops. 

The blacksmith shop contains one 
hammer operated by compressed air, two 
forges and an emery wheel. The latter 
is placed there t o avoid unnecessary dust 
in the machine shop. 

THE MACHI NE SHOP 

both ends of the shop. Trucks or wheels brought in on 
these tables from one t rack can be shifted around to the 
nearby tools and taken along the other ' track runni ng 
thro ugh the car shop a t r ight angles to the pits. 

The machine shop at present occupies 
a space 66 ft. wide and 134 ft. long, 
which latter can be extended to 182 ft. 
by taking the space at the sou th now em
ployed as a storeroo m. T he fl oor is m,ade 
up of a top layer on 1¼ -in. maple over 
3-in. hemlock placed on 6-in. tar con
crete, but the tools a re mounted on co n
crete piers. It is believed that the tar 
concrete not only will give an excellent 
foundation for the fl oor , but will also pre
vent any moisture getting in fro m under
neath the planking and thus gradually 
rotting the wood. A woo den floor is 
also held t o be easier for walking than 
an all-concrete floor fo r shop purposes. 

TH E HARi\IO N BLOWE R R O OM ADJ1\C ENT TO T TI E I NSPECTIO N SII ED, 
SH OWI NG TI-I E LOCATI ON OF L OUVERS 

The shop is furnished with a large variety of tools, some 
, driven by single motors and others from line shafting. Th eir 

relative location and name is shown on th e plan and key 
on page 1024. I t will be see n fro m the range of the too ls 

I N Tll E CA R SIIOP AT HARMON 

tha t while considerable main tenance work wi ll be done at 
Harmon, such heavy repair work as would be due to colli
sions or other severe accidents involving car body injur ies 
and truck breakage will be cared fo r at West Alba ny. 

The northern end of the machine shop contains two 15-
ft. 2-in. diameter turn-tables with track co nnections fro m 

A car or locomoti ve brought in fo r t ruck or wheel repairs 
wi ll not be kept out ·of service until the defective part has 
been put in order, but a duplicate equipment will be sub
stituted at once to permi t the rolling stock to go on the line 

without delay. In short, it is cheaper to 
pay the interest on the investment re
quired to carry extra pa rts tha n to lose 
the mileage earnings caused by holdi ng 
up a car whose total value must be far 
greater than any one or several parts of 
its equipment. H ence, there wi ll always 
be on hand a reserve of trucks, motors, 
wheels and ax les, as well as such parts as 
rheostats. co ntactors and a ir pu mps. 

TI-I E N ORTH WHITE l'LAINS PLA NT 

T he inspectio n plant at North White 
P la ins is a t the end of the electric zo ne 
o n the Harlem Divi sion, 24-4 miles from 
the Grand Central Station. T he installa
tion has been laid out on the west side 
of th e running tracks. F rom, the general 
plan on page 1025 , it wi ll be seen that the 
electric car storage yard is also on the 
same side, the steam ro lling stock being 
cared for on another plot of the through 
tracks. T he two plants, therefo re, a rc 
ent irely independent, ex cept that the 
power equipment for the new inst_alla tion 
has bee n placed in one of the old steam 
buildings. 

T he general plan a lso shows tha t at 
present only three of the t racks terminate in the inspect ion 
shed , but eventually the latter wi ll be doubled in size to, 
make room for three more. Space also is provided at the 
west for a locomotive shop. 

O n the whole, the present inspection shed, which is 420 
ft. long and 56 ft. wide, fo llows the const ructional features 
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PLAN AN D KEY OF HARMON MACHINE SHOP, SHOWING THE LO CATI ON AND CHARACTER OF THE TOOLS, ETC. 

INDEX TO MACHINE TOOLS 12. No. 2 Hilles & J ones 25-in. Punch and Shear, 7½-hp Motor. 25. No. 5 Greenard Arbor Press, Hand Power. 
1. Second-Hand Driving-Wheel Lathe, 25-hp l\lotor. 13. Pipe Threading Machine, Belted. 26. Hendey & Norton 14-in. Lathe, Belted. 
2. 42-in. ~ond Tire Lathe, 25-hp Motor. 14. Cutting-off Machine, Belted. 27. Lodge & Shipley 16-in. Lathe, 5-hp Motor. 
3. No. 1 60-in. Bickford Radial Drill, 4-hp Motor. 15. Pratt & \,Vhitney 2-Spindle Ce ntering Machine, Belted. 28. Lodge & S hipley 24-i,n. Lathe, 7½-h p Motor. 
4. 28-in. Cincinnati Upright Drill, Belted. 16. 30-in. Pond Planer, 7½-hp Motor. 29. Niles No. 3 Double-Head Axle Lathe, 25-hp Motor. 
5. Sellers Drill Grinding Machine, Belted. 17. Acme Bolt Cutter, Belted. 30. Lodge & Shipley 30-in. Engine L ath e, 10-hp Motor. 
6. No. 2 Cincinnati U niversal Cutter and Tool Grinder, 1½ + 18. 18- in. Dill Slotter, 7½-hp Motor. 31. Bullard 62-in. Boring Mill, 15-hp Motor. 

¼ hp Motor. 19. Northern Electrical Company Emery Grinder, 10-hp Motor. 32. Putnam No. 2 Car Wheel Boring Machine, 10-hp 1\fotor. 
7. No 4 Cincinnati Universal Milling Machine, Belted. 20. Pond Grindstone , Belted. 33. Niles 48-in., 600-Ton Hydraulic Wheel Press, 7½ -hp Motor. 
8. 36-in. x 14-ft. Schumacher & Boye Engine Lathe, 15-hp Motor. 21. Rochester Davis 20-in. Drill, Belted. 34. Fan Blower, 15 hp. 
9. Plate Straightening Rolls, 7½-hp Motor. 22. Gould & Eberhardt 24-in. Shaping Machine, 3-hp Motor. 35 and 36. Cast Iron Forges. 

10. Rip Saw, 15-hp Motor. 23. Fenn 4-in. Spindle Sadler Sensitive Drill, Belted. 37. Chambersburg 1000-lb, Steam Hamm er. 
11. Band Saw, 6-hp Motor. 24. Recd 11-in. x 5-ft. Speed Lathe, Belted. 38. 35-hp Motor to Run Line Shaft. 
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of the Harmon buildings. However, owing to its erection 
over the old channel of the Bronx River, it was thought ad
visable to reinforce the pit floors longitudinally and trans
versely; the fir st rein
forcement consists of 
six ¾-in. rods and the 
second of ¼-in. rods 
spaced r8 ins. center to 
center. 

The drainage and pit 
lighting also follow the 
Harmon practice. Fire 
protection is secured 
by outside fire hy
drants, in side hose con
nections, chemical ex
t inguish ers, dry powder 
extinguisher and fire 
pails. There will also 
be the same sta nd
pipes and roof ladders 
as at Harmon. 

All of the electrical equipment is controlled from a switch
board in the power station. The control switches for dif
ferent parts of the installation are mounted in slate-lined 

Aside from the coil 
and fan room men
tioned later in connec
tion with the heating, 
the fac iliti es rooms 
co mprise offices, a 
storeroom, small ma
chine shop and black
smith shop, employees' 
locker room and toilets. 

A VIEW TAKEN IN THE MACHINE SHOP DURING THE INSTALLATION PERIOD 

T his section is built in the same style as the inspection shed, 
except that a IO-in. cinder floor replaces concrete in the 
blacksmith shop, and in th e offices a pine floor is laid over 
the concrete on 3-in. x 4-in. sleepers. The relative location 
and size of these rooms is shown on page 1027. 

For the lighting and power equipment of the inspect.ion 

cabinets. In all, there are about 400 16-cp incandescent 
lamps, sixteen inside arc lamps with inverted concentric 
diffusers, and eleven outside arcs. 

The steam and compressed air lines are carried over to 
the new plant in a buried rectangular wooden conduit 
built up of 4-in. yellow pine planks waterproofed with 

ENT RANCE TO 1HE NORTH WHITE PLAINS INSPECTION BUILDING 

shed there has been added to the present 300-hp plant one 
150-hp locomotive type boiler and two direct-connected 
engine-driven sets. The latter comprises one horizontal 
automatic engine connected to a IOo-kw, 220-volt, 250-275-r. 
p. m. generator and one vertical automatic engine connected 
to a 100-kw, 440-volt, 250-275-r. p. m. generator. 

tar paper. This duct contains a IO-in. exhaust steam
heating line ; a 3¼ -in. air line; a 4-in. return line, and a 
3-in. coach yard heating line. 

The steam for the heating system is brought to the blower 
and coil room which is directly behind the three tracks of 
the inspection shed, from which it is separated by a brick 
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wall with the openings protected by 
standard fire doors. This room is 56 ft. 
long and 30 ft. wide, which gives suffi
cient space for the installation of a du
plicate equipment. The present appara
tus consists of a 9-ft. three-quarters-en
closed wheel 4.½ ft. wide driven at 180 
to 190 r. p. m. by a 30-hp, 1025-r. p. m. 
m.otor. The minimum heating capacity 
is not less than 57,000 cu. ft. of air per 
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minute at a pressure of I oz. per square 
inch at the fan outlet. The heating 
coils are arranged in two groups, each 
giving a heating surface of approxi
mately 2100 sq. ft. The volume to be 
heated is about 320,000 cu. ft., and the 
apparatus is figured to maintain an aver
age temperature of 65 <legs. in zero 
weather. The entire heating system is 
designed for about double its present ca
pacity. 
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LAYOUT OF THE NORTH WHITE PLAINS FACILITIES ROOMS 

T he heated air is forced through a con
crete duct extending across the back of 
the pits. This duct is tapped at two 
points for the pit heating, one branch 
serving two pits and the other taking 
care of the third. The facilities rooms 
are heated through galvanized iron 
outlets, as at Harmon, except that 
floor registers are installed in the office. 

THE NORTH WHITE PLAINS PLANT, SHOWING THE POSITION OF THE FACILITIES ROOMS 
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THE NEW STEEL CARS OF THE HUDSON COMPANIES 
BY HUGH HAZELTON 

T he plans of the Hudson Companies, which are build
ing a double set of tunnels from Cortlandt Street, New 
York, through Jersey City and Hoboken to Christopher 
Street and thence by Sixth Avenue to T hirty-Fourth Street, 

f<----- -----------:3:-fn::"'---

going platform. These provisions are particularly neces
sary owing to the density of traffic and the close headway 
of trains during the rush hours. 

REDUCTION IN WEI GH T 

In a local service like that of the H udson Companies the 
s' 10¼.'.~rnr-bel t·rai I 

8~10½~0ver-ea ves 
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FIG. 1.-SIDE AND END ELEVATION OF HU DSON CAR 

1\ew York, have been generally discussed in the technical 
press, but little has been said about the rolling stock to be 
used. In designing the cars for this service the e1igineers 
have had th ree requirements 
constantly in mind: 

First-The car must be ab
solutely fireproof. 

Second-Doors must be ar
ranged so that passengers may 
enter and leave with least delay. 

Third-The weight must be 
kept as low as is consistent with 
safety. 

FIREPROOF MATERIALS 

In order to make the car ab
solutely fireproof unusual pre
cautions have been taken. The 
entire car body is made of steel, 
including doors. roof and head
lining. The floor is made of 
"monolith" cement laid on steel, 
with ¼ -in. finish of carborun
dum cement, which is used as 
a substitute for maple strips. 
The seat cushions and backs are 
covered with a metal fabric in
stead of with rattan. All in
sulated wires are covered with 
an asbestos braid and are placed 
in iron conduit pipes. T he mag
net coils of the control equip
ment are insulated with mica 
and asbestos in place of the 
usual covering of cotton tape. 

ARRANGEMEN T OF DOORS 

stations are from 1/ 3 to ½ a mile apart, and a large per
centage of the power for operating the cars is required for 
their acceleration. For this kind of service it is particularly 

In order to facilitate rapid 
movement of passengers, the 

FIG. 2.-SECTION OF T U N NEL, SHO WI NG E N D OF CAR 

car is designed as indicated in Fig. 3, with wide center doors, 
side seats, and an unobstructed passageway between the 
car platforms and the interior of the car. T his arrangement 
minimizes the time of station stops without sacrifice of car
rying capacity. At the terminals the cars will discharge pas
sengers on one side to an incoming platform and will re
ceive passengers on the opposite sid~ frgm a special out-

desirable to minimize the weight of the cars as much as 
considerations of safety will permit. The problem which 
presented itself to the engineers of the Hudson Companies 
was to design a steel car with center doors and of the 
least possible weight. 

The type of construction used on Interborough subway 
steel cars was at first considered, but was not found appli-
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cable on account of the 
decision to use center 
doors. The unbroken 
side of the Inter
borough car below the 
window sill forms a 
plate girder about 3 ft. 
in depth. To intro
duc~ a center door in 
a car of this type would 
have made it necessary 
to cut the girder in two, 
and no satisfactory way 
was found to frame 
around the door with
out adding materially 
to the weight. 

The use of drop 
frame girders at each 
side of the car below 
the floor line was also 
considered, but as such 
girders are limited in 
depth by clearance re
quirements to 16 ins. or 
18 ins., it would have 
been necessary to make 
them of heavy sections 
which would h a v e 
added materially to the 
weight of the car. 

TRUSS FRAME 

The truss frame il
lustrated in Fig. 3 was 
finally designed as the 
best solution of the 
problem. This truss 
frame is arranged in 
five panels, the center 
door occupying the 
middle panel. As the 
depth of this truss is 
about 7 ft., it follows 
that its weight, for a 
given strength, is much 
less than that of any 
girder or truss con
struction which can be 
placed below the car 
floor . . The b o t t o m 
chord of the truss is 
a 6-in. channel carried 
below the door sills and 
extending from end to 
encl of the car. The 
top chord is' a similar 
channel placed above 
the doors and extend
ing the length of the 
car. The vertical mem
bers of the truss frame 
are 8-in. channel posts 
spaced at uniform dis
tances, and placed be
tween pairs of win-
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<lows. Below the win
dow sills these posts 
are braced by diagonal 
members to the bottom 
chord. Above the win
dow sill the posts are 
reinforced by angle 
irons and plates, which 
arch over the pairs' of 
windows and are riv
eted to the top chord. 
At the center door the 
top and bottom chords 
are reinforced by bulb 
angles, and similar bulb 
angles are riveted to 
the bottom chord below 
the end doors to fur
nish additional support 
for the car platforms. 
The truss frame is de
signed to carry the en
tire weight of the car 
with full passenger load 
with a fiber stress not 
to exceed 12,000 lbs. 
per square inch m any 
member. 

UN DERFRAME 

The underframe of 
the car is shown in 
photograph Fig. 4. The 
side sills are made of 
the 6-in. channels al
ready described as a 
part of the truss frame. 
The center sills are 
6-in. I-beams, which 
run from end to end of 
the car. The needle 
beams are composed of 
angles with truss rods 
and turn buckles. The 
attachment of the nee
dle beams to the side 
sills is made by means 
of bent plates which 
serve also to stiff en the 
posts against side pres
sure. 

END SILLS 

The end sills shown 
in Fig. 5 have been 
made unusually strong 
in order to distribute 
the strains due to im
pact to the center and 
side sills. Attention is 
called to the shelf an
gle which is secured to 
the end sill for the sup
port of the drawbar. 
This shelf angle fur
nishes a stronger sup-
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port than the sector bar usually employed for the purpose. 
To prevent the telescoping of car platforms in the event 

of a collision, two heavy steel castings, shown in Fig. 6, 
have been riveted to the ends of the center sills. These 
castings extend about 8 ins. above the top of the buffer 
timbers, and if the buffer timber of one car is forced up 
over that of the adjacent car, it will be stopped by the steel 
castings before damage is done to the end of the car. 

SIDE SHEATHING 

The sheathing of the ends and sides of the car consists 
of steel plates 1/16 in. thick. These plates are riveted to 

down to the metal. The top surface is coated with 
a layer of cement containing about 30 per cent of car
borundum. This forms a hard wearing surface, and the 
sharp particles of carborundum prevent slipping. 

SEATS 

The longitudinal seats are provided with partitions, as 
shown in Fig. 8. These partitions consist of steel plates 
which extend from the seat cushion to a height a little 
above the shoulder of a seated passenger. The top edge 
of the partition is finished with a 1-in. pipe bent to a grace
ful curve. These partitions are high enough to form a 

FIG. 5.-UNDERFRAME, SHOWING END SILL 

the truss frame after the latte r is in place, and none of the 
rivets which hold the truss frame together pass through 
the sheathing. Therefore, the plates may be removed for 
repairs without disturbing the truss frame. 

CAR ROOF 

The roof is made of 1 / 16-in. steel plates coated on both 

support to the passenger and t hus obviate the disagreeable 
effect due to th e sudde n starting and stopping of trains. 

The Hale & Kilburn Ma nufacturing Company, which is 
furnishing the seat cushions and backs, has developed for 
the H udson Companies' cars a metal fabric which is to 
be used as a covering in place of rattan. T he frames of th e 

i 

FIG. 6. - SIDE VIEW OF CAR 

sides with lead. T he roof plates are supported by angle 
irons bent to conform to the shape of the roof and spaced 
about 14 ins. apart. The plates are secur~d in place by 
•¼-in. • rivets with heads soldered, and all seams between 
plates a re lapped and soldered. 

INTERIOR FINISH 

The headlining and side panels on the interior of the car 
a re of steel 1/32 in. thick, and all window guides and post 
covers a re made of steel plates pressed to the required 
shapes. 

i\IONOLITH FLOOR 

The floor is made of "monolith" cement laid on gal
va nized "Keystone" iron, which securely holds the cement 

cushions are made of pressed steel, and the seats are, there
fo re, fireproof throughout. 

VE RTICAL HAND RODS 

A vertical hand rod is located at each of the seat parti
tions; this rod extends from the seat to the ceiling fixture 
which supports the hand strap rod. The vertical hand rods 
furnish convenient supports for standing passengers. 

SLIDING DOORS 

Steel sliding doors are provided at the sides of the car 
and in the vest ibuled ends. Each door is supported on a 
ball-bearing hanger which runs on a track above the door. 
A piece of rubber hose is attached to the edge of the 
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door to prevent the possibility of pinching the fingers of 
passengers when the door closes. 

The doors are being furnished by Hale & Kilburn Manu
facturing Company, and the ball-bearing hangers by the 
Pitt Car Gate Company. 

DOOR-OPERATING MECHANISM 

The doors are operated by air cylinders controlled by the 
guard. The piston has a stroke of about 15 ins., and in or
der to increase the movement to equal the door travel a 
rack and pinion is used. The mechanism is so arranged 
that the door moves up to the end door post, but does not 
strike against it. 

The air cylinders are connected by pipes to air valves, 
,vhich are located at the ends of the car. The guard opens 
and closes the doors by operating these air valves. This 
door operating mechauism is supplied by the Burdette & 
Rountree Manufacturing Company. 

DOOR SIGNAL 

To prevent the starting of the train before all doors are 
closed, it is proposed to provide an electrical signal wire 
throughout the train, with a bell or indicating lamp in the 
motorman's cab, and with contacts at each door so arranged 
that every door must be closed before the motorman re
ceives the signal to start. 

CAR LIGHTING 

Each car is equipped with thirty 10-cp incandescent 
lamps, two of which are placed above each vestibule. 
Switches are provided so that the current may be trans
ferred from the two vestibule lamps, in the end occupied 
by the motorman, to the two lamps in the destination sig
nals. As the cars are to be operated exclusively in tunnel 
service, the thirty lamps will be lighted continuously. 

EMERGENCY LIGHTS 

In addition to the thirty lamps in the regular lighting 
system, each car is provided with four emergency lamps, 
which are supplied from a 60-volt storage battery on each 
car. In case the power goes off the line, the emergency 
lamps continue to be lighted from the battery. 

STORAGE BATTERY 

The storage battery consists of thirty cells having a dis
charge rate of I¼ amps. for eight hours. The battery is 
placed in series with the six circuits of five lamps each, and 
the four emergency lamps are connected across the ter
minals of the battery. The four 60-volt lamps take nearly 
the same number of amperes as the thirty lamps in the main 
lighting system, so that the battery normally "floats" on 
the line. The storage bateries are furnished by the Gould 
Storage Battery Company. 

DESTINATION SIGNALS 

The destination signals are placed above the ceiling of the 
vestibule at each end of the car. Each signal consists of a 
stationary lamp .;urrounded by a cylinder containing four 
segments of glass of different colors. This cylinder may 
be turned from the vestibule by the guard or motorman. 
The lamp is accessible from the vestibule by means of a 
hinged door at the bottom of the cylinder. A fixed lens 
is placed in front of each destination signal. The destina
tion signals were designed by Hudson Companies engi
neers and furnished by Adams & Westlake Company. 

HEADLIGHTS 

Two oil headlights are placed on the front end of the for
ward car in ?- train, and two similar lanterns are placed at 
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the rear end of the rear car, showing red to serve as "tail" 
lights. These lanterns are also furnished by Adams & 
Westlake Company. 

HEATERS 

The heaters are of the panel type placed below the seats. 
The heater coils are arranged in two circuits, which, at 600 
volts, take 7 amps. and 14 amps., respectively. The heaters 
are furnished by the Consolidated Car Heating Company. 

DRAWBARS 

The drawbars are of the radial type designed for clear
ances with cars on a 90-ft. radius curve. The drawbars are 
made of 85-lb. bent rails with Van Dorn couplers. 

AIR-BRAKES 

The cars are equipped with \Vestinghouse automatic air 
brakes. The type of brake is designated as Schedule A. M. 
M., which includes the following features: 

"Quick recharge of auxiliary reservoir. 
Quick service application of brake. 
Graduated release of brake cylinder pressure. 
High-pressure emergency application. 
Electro pneumatic operation of triple valves. 
This air brake equipment is intended especially for the 

class of service required of Hudson Companies cars, and is 
of the latest and most improved design. 

Each car is supplied with air by a \Vestinghouse D-2-E.G. 
motor-driven air compressor, which has a piston displace
ment of 20 cu. ft. of air per minute. In addition to the air 
brakes, each car has a complete system of independent hand 
brakes. 

CO NTROL EQUIPMENT 

The latest type of Sprague-General Electric multiple
unit control has been adopted, and a number of improve-

FIG. 9.- INTERIOR OF CAR WITH SEATS REMOVED 

ments have been made in the materials used for insulation 
to render them fireproof. For example, in the contactor 

and reverser coils. mica and asbestos have been substituted 
for cotton tape, and all insulation in molded forms has been 
made of fireproof material. 

The control equipment on each car includes a current 

FIG. 8. - I N T E RIOR OF CAR WITH SEATS I N PLACE 

F I G. 10.- END VIEW OF CAR 

limit relay which provides automatic acceleration of the 
train with predetermined current in the motors. This re-
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lay, however, does not prevent manual operation of the mas
ter controller at less than the predetermined current, if de
sired. 

The motor circuit is protected by a copper ribbon fuse 
with magnetic blowout, and, in addition, by a circuit-breaker 
with tripping and resetting coil. The circuit breakers in all 
of the cars in the train may be set or tripped by means of a 
switch located in the motorman's cab of each car. 

A bus line cable is installed on each car which will con
nect the contact shoes of all cars in the tra in. The bus 
line cable prevents loss of current when passsing through 
crossovers. 

TRU CKS 

T he motor and tra iler t rucks are of the M. C. B. type, 
and were buil t by the Baldwin Locomotive VI/ orks. T he 
motor t rucks have the fo llowing general dimensions: 

Wheel-base, 6 ft. 6 ins. 
Wheel diameter, 34¾ ins. 
Tires, ro lled steel, 5¾ ins., M. C. B. tread. 
Axles, hammered steel, 6 ins. diameter at center, 6,¼ ms. 

at wheel seat. 
The wheels have cast steel spoked centers and rolled steel 

ti res held on by double retaining rings. O ne wheel on each 
axle has an extended hub upo'1 which is shrunk the driving 
gear . 

The general dimensions of tl·e t railer truck are : 
W heel-base, 5 ft. 6 in s. 
\ i\Theel diameter , 30 in s. 
Ti res, 5¾ ins., M . C. B. tr l'ad. 
Axles, ham mered steel, 4¾ ins. at center, 5¼ ins. at wheel 

seat. 
T he wheels a re of solid steel. fo rged, and were made by 

the Standard Steel \ \Theel Company. 

MOTORS 

Each car is equipped wit h two 160-hp motors fu rnished 
by the General E lectric Company and of th e type known 
as G. E. N" o. 76. This motor has been specially desig ned 
for the Hudson Companies service, but fo llows closely the 
design of the G. E. 66, a motor which has given such 
good service on the Manhattan E levated. In the G. E. 
76 motor the armature speed has been reclucecl and im
provements have been made in commutat ion. 

CONTACT SHOES 

The contact shoes are of the hin ged type, similar to those 
used in the subway cars of the Interborough Rapid T ransit 
Railway Company. T he shoe is pressed down on the co n
tact rail by springs which g ive a tension of 15 lbs. 

CONTACT-SHOE FUSES 

An enclosed fuse protected by an asbestos-lined wooden 
box is located directly above each contact shoe. T he fuse 
base is mounted on springs in order to reduce the vibra
tion, and thereby prolong the li fe of th e fu se link. Each 
fuse is designed to carry 650 amp s. co ntinuously. 

The cars above desc ribed were designed and buil t under 
the direction of L. B. Stillwell , con sulting electrical engineer, 
and F. M. Brinckerhoff, who has fo llowed the details of this 
work and to whom many of the novel features are due. 

Fifty cars have been ordered fo r the init ial operation of 
the Hudson Companies tunnels. Forty of the car bodies 
are being built at Berwick by t he A meri can Car & Foundry 
Company and ten car bodies at Mc Kees Rocks by th e 
Pressed Steel Car Company. The writer is indebted to 
the latter company for several of the photographs which 
illustrate this article. 

T he first one of these cars is at present being equipped 
with electrical and air brake apparatus. The fifty cars are 
to be ready for operation in September, and it is expected 
tha t the line between H oboken and Sixth Avenue, N ew 
York will be opened for passengers a few weeks later. 

SOME SUGGESTIONS ON CAR LUBRICATION 

BY AN OIL EXPERT 

The high cost of oil lubrication on roads having the old 
type motors is not caused by dust or dirt but from the 
motors not being properly equipped with oil cups to regu
late the flow of oil onto the bearings. In years past grease 
was considered a proper lubricant fo r both motor and truck 
equipment, la rgely because it was so easily applied. In those 
days, however, no attention was ,p,aid to fri ction nor to the 
causes of the wear on armature shafts or bearings. 

It has not taken long, however, to demon strate that with 
the proper use of oil on these motors the cost of repairs 
to motors and truck journals can easily be reduced 50 per 
cent ; and if the oil is properly cared for and rightly applied 
its cost should be less than that of grease. Unfortunately, 
the crude conditions under which oil is being used on 
the old equipments on some roads, while greatly reducing 
the cost of repairs, still makes the cost of oil as a lubricant 
fa r more than th at of grease. This high cost is due to the 
lack of proper oil houses, drip pans, oil cans, soaking tanks 
fo r the waste packing. H aving no oil cups for their mo
tors, these companies use felt and waste in attempting to 
regulate the flow of oil , thus causing a lo ss which amounts 
to over 60 per cent. There is no excuse for this condition, 
as there a re now several cu ps manufactured for use on the 
old type of motors which are giving very satisfactory results. 

ADAPTI N G OLD MOTO RS FOR O I L 

A little difficulty may be experienced in fitting the oil 
cups to old motors, as the g rease opening in the motor 
frames varies from ¾ to }Is in s. I t will perhaps require 
several pattern s, as it is impossible to cut th e opening in 
the motor frame to fit the cup. T here is also some trouble 
to hold the cup in place securely a nd keep it from jumping 
up and down in the g rease opening. O ne method of hold
ing the cup in the motor frame is to drive wooden wedges 
around it. O n a large Eastern ci ty system it is customary 
to put a set screw in the side of t he cu p•, set it up against 
the side of the motor fram e, and secure it wi th a lock nut. 

If one does not care to use oil cups, he could fill the hole 
in the bottom of the cup or opening in the bottom of the 
motor frame with babbitt. Then drill a 3-16-in. hole and 
countersink same and fill the opening with cotton waste 
well soaked in oil. This is the next best thing to the 
automatic oil cup, but very expensive, as the oil flows con
stantly whether the car is in operation or not. 

With the use of oil, men must be better trained as to 
what is required to get the best and economical results. 
In re-babbitting split bearings, the sharp edge left by the 
mold should be cut back at least three-sixteenths of an inch 
so that it will not cut the oil of the shaft , but enough should 
be left on each end of the bearing to keep the oil from run
ning over the edge of box. 

PACKI NG J OURNAL BOXES 

In regard to the use of felt or waste packing with oil for 
car journal box es, the writer has concluded that to get the 
best results in journal boxes one should use a good quality 
of waste. W ith regard to the difference between felt and 
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waste: in using the felt feed for carrying oil up to the axle 
it is necessary to have a fairly soft felt, which, however, 
does not last long otherwise; but on the other hand, if hard 
felt is used, it glazes over and the felt as an oil feeder 
becomes useless. 

In packing journal boxes everything depends upon the 
way the waste is taken care of or soaked before it is put 
into the journal boxes and on the manner it is put in. To 
get the best results out of a journal, strict attention must be 
given to the brass. The latter should be made so that its 
two outer edges will not touch the axle from the time it 
goes in until it is worn out. The edge of the brass forms 
a scra:per which takes the oil off the axle and therefore pro
duces a hot box. The waste should not be allowed to get 
above the center line of the journ::il, for if it does get up 
under the brass, which carries from 250 lbs. to 300 lbs. per 
square inch, it wipes the oil off the journal and also causes 
a hot box. 

In packing a journal box, especially of the old type, the 
two little shelves in the botto m of the box put in to support 
the felt should be cut out. This will permit packing the 
waste in proper form. The writer once observed a case 
where a man was packing out on the floor a journal box 
which previously had been used for felt feed with very 
bad results. H e had placed his waste in the box and was 
jamming it down into th e box with a bar. It is needless 
to say that good results cannot be secured by that style of 
packing. Another point about the u se of felt is that it 
cannot be changed on the road but one is compelled to wait 
until the car gets into the sho,p,. Then it is necessary to 
raise the truck frame enough to relieve the journal brass 
which must be taken out so as to drop the box to get at the 
felt. In several cases where users had a hot brass with a 
felt feed, they would pack waste in on top of the felt, but 
as the waste was not in co ntact with the oil it ca n readily be 
seen that this was a bad practice, as the car would not go 
very far before anoth er hot journal appea red. 

The writer does not approve the use of babbitted brasses 
in heavy service, for if the babbitt is very thick the hammer 
blow it receives in going over special work causes it to 
work out on the sides of the brass and to fo rm a scraper 
which cuts the oil off the axle. 

The results obtained with journal boxes packed with 
waste depends entirely on the quality of material u sed, the 
method of properly soaking and draining the same, and the 
manner in which the journ al box is packed. The most 
successful practice is to pick the waste thoroughly, sub
merge it in oil for at least forty-eight hours, allowing about 
five pints of oil for every pound of waste. The oi l room 
should be kept at a temperature of about 70 degs. F. After 
drainage, the packing should be placed in journal boxes as 
follows: The fir st lot should be in the form of a roll 
packed tightly around the back end of the box not only for 
the purpose of retaining the oil but also better to exclude 
the dust; the waste should be packed sufficiently tight under 
the journal to avo id the settling away caused wh en passing 
over special wo rk ; the waste between th e side of the axle 
and journal box should be packed more lightly to avoid 
the wiping effect produced when wa fte is packed too tight. 

Oil houses should be steam-heated in the winter so that 
the oil will not solidify or congeal, thereby keeping it at all 
times so that, it ca n be readily handled. Once in the oil cup, 
the internal heat of the motor will keep it warm enough to 
allow it to feed with perfect freedom. The unavoidable 
loss caused throu gh cold oil houses in the winter will more 
than make up fo r the cost of heating them. 

STORAGE BATTERY EQUIPMENT OF THE NEW YORK 
CENTRAL & HUDSON RIVER RAILROAD 

Of the eight sub-station batteries of chloride accumulators 
contracted for by the New York Central & Hudson River 
Railroad as a part of its elec trical equipment, four have 
now been put in service at sub-stations No. I, No. 2. No. 3 
and No. 7. The entire -equipment of the electric zone in
cludes the following battery installations, which, together 
with two exciter batteries for the Yonkers and the Port 
Morris power stations, were included in the co ntract be
tween the New York Central & Hudson River Railroad and 
the Electric Storage Battery Co mpany: 

L OCATION. 

In Service: 
Grand Central yards 
.Mott Haven .. . 
Kings Bridge .. . 
Bronx Park .. 

Under Contract : 
Yonkers ... . . 
Irvington ... . 
Ossining ... . 
Scarsdale 

Number of Capacity Number of 
Cells. One Hour. Boosters. 

318 
318 
318 
318 

318 
318 
318 
318 

4020 amp. 
3750 " 
3000 " 
2250 " 

2250 
2250 " 
2250 " 
2250 " 

2 
2 
2 
1 

The cells are of the standard type maufactured by the 
Electric Storage Battery Company, the elements, co nsist
ing of Manchester positive and box negative plates, being 
installed in lead-lined tanks of sufficient size to permit of 
a future incre~se in capacity by the addition of plates. The 
tanks rest upon two tiers of glass petticoat in sulators, sepa
rated by stringers in the u sual mann er. 

The boosters a re all identical and were built by the Gen
eral Electric Company under speci fi cations issued by bat
tery maker. Each co nsists of an induction motor driv
ing a d. c. generator, the la tter being co nstructed with com
mutating poles. A maximum output of 6750 amps. for one 
minute was called fo r , but the machines were successfully 
tested under loads far exceeding this. To handle the maxi
mum. output of the three la rger installatio ns, two of th ese 
boosters a re included in each, operat ing in parallel. 

The automatic operation of the boosters, to cause the 
batteries to charge and discharge in response to flu ctua
tions of load, is secured by motor-driven exciters co n
trolled by th e company's standard carbon regulator. Two 
of these exciters were included at each plant, each of suffi 
cient capacity to excite the fi elds of two boosters operat
ing in parall el, giving a spare exciter set at each station. 

The batteries were in stalled to relieve the generating and 
transfo rming machin ery of the violent fluctuation s of load 
incident to th e operation of heavy electric train service; 
also to provide a reserve source of energy for insurance of 
absolu te continuity of power supply. The aggregate ca
pacity of th e eight batteries was sufficient to permit a re
duction in the generating machinery by th e omission of one 
of the large turbo-alternators at each of the power sta
tions, which would oth erwi se have been installed, as well 
c1s a considerable reduction in th e rotary converter capacity 
required. The savi ng in cost of machin ery thus effected 
was almost sufficient to offset the cost of the battery in
stallations , leaving the balance chargeable against the oth er 
advantages of th e bateries quite negligible. 

While the electri c train service has not thus far been 
sufficient to provide the max imum load conditions fo r which 
the batteries were installed. the results already obtained in 
relieving the machinery of load fluctuations and maintain
ing a practically constant load on the rotary converters in
dicate that the accumulators installed are destined to be im
portant factors in the economy of the di stributing system. 
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THREE TYPES OF ROLLING STOCK FOR BOISE CITY 

T hree different types of cars were received last month by 
the Boise & I nterurban Railway Company, of Boise, Idaho, 
from the American Car Company. The first lot comprised 

E XTERIOR OF BOISE COi\IBI KATION CAR, SHO WI NG P R O X 
Il\lITY OF FREIGHT AND PASSENGER COMPA RT-

MENT DOORS 

four 30-ft. 8-in. grooveless post semi-convertibl e cars built 
under Brill patents. T,vo 3 r-ft. 8-in. cars with the same 
window system, bu t having in addition baggage compart
me nts. \Yere also received, and the third type to go forward 
was a 4 r-ft. baggage ca r. T he inte rurban line forms a 
connect ing link with the rich gold and silve r mining dis
tricts in that part of the State near Boise. T he terminus 
of the line is at Caldwell , which is situated near the borders 
of O regon and about 30 m.iles distant from Boise City. The 
line will shortly be exte nded in a southerly direction to 
Nampa, about r2 miles distant. T he passenger cars pre
sent no unusual features. T he combination car, however, 
has a side door in the baggage compartment se t next to 
the doo r at the passenger entrance. instead of next to the 
par ti tion, which is the usual mode of co nstruction. These 
cars, like the straight passenger cars, are equipped with 

INTERIOR OF BOISE COl\IBINATION CA R , SHOWING SEAT-
ING AND LIGHTING ARRANGEMENTS 

the No. 27-Er trucks with a 6-ft. 6-in. wheel-base. O ther 
features common to the types mentioned a re Brill seats and 
specialties, such as gongs, signal bell s, sand boxes, etc. 
The chief dimensions of the car shown are as foll ows: 
Length over end panels, 3r ft. 8 ins. : over crown pi eces, 
4r ft. 8 ins.; length of baggage com partment, 9 ft. 2 ins.; 
width over sills, including sheathing, 8 ft. 6 ins. ; height 
from floor to ceiling, 8 ft. s¾ ins.; from t rack to platform 
step, r8 ins.; size of side sills, 4 ft. 7¾ ins. ; end sills, s¼ ins. 

• x 6 r3/r6 ins.; sill plates, rz in. x ¾ in. 

The baggage car is standard-four wind~ws to a side and 
sliding doors at center and at ends of car. The interiors 
have the regulation folding seats, which, on this line, will 
be largely used by miners and others who wish to smoke. 

EXTER IO R O F DO I SE FRE I GHT CAR 

The truck employed 111 this case is the No. 27-Gr with 
4-ft. 6-in. wheel-base. 

•• 
A RETRIEVER OPERATED BY COMPRESSED AIR 

A trolley retriever operated by compressed air is being 
placed on the market by the Milloy Electric Company, of 
Bucyrus, Ohio. This device, arranged to be installed on 
top of the car to the right-hand side of the car facing for
ward, is automatic in its action and pulls the pole down to 
a plane below the level of the wire the instant the wheel 
jumps. To adjust the pole, the rope is used. In this work 
the retriever plays no part, for it immediately readjusts it
self for future service. It is even said that the retriever 
tends to lessen the labor of the conductor in replacing the 
pole by pulling the trolley down to a point directly beneath 
the wire, from which it ts an easy matter to locate the wire. 

I N T E RIOR OF BO ISE FRE IGHT CAR, SHOWI NG SEATS 
A DA PTED TO THE US E O F MINIERS 

A fl exible steel cable is used to engag:e the pole about half 
way between the base and the wheel, thus giving the pole , 
full lateral swing on curves'. A fter a thorough trial of the 
retriever by the International Traction Company, of Buf
falo, N . Y., thirty-seven of them were ordered and are in 
regular service on the Lockport branch of the system, over 
which a speed of 60 miles an hour is not infrequent. In 
addition, the Milloy Company only a few weeks ago sup
plied this company with a hundred retrievers for service 
elsewhere on its lines. 
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METAL MOLDS FOR CASTING BRAKE-SHOES 

The Keystone Brake Shoe Company, of New York, whose 
brake-shoe was exhibited for the first time at the Columbus 
Convention, has been experimenting since then with sand
less molds for casting its brake-shoes. The company was 
led to develop this process of manufacture by the belief that 
it would result in more perfectly finished shoes, and at a 
less cost than by the old method of casting in sand. The 
company has now perfected the process and is casting brake-

FIG. 1.-MOLD FOR M. C. B. SHOE 

shoes in sandless molds to its satisfaction. As soon as 
enough molds can be made to handle the manufacture on a 
commercial basis, the company will be ready to deliver shoes. 
The company will not only manufacture the special Key
stone shoe, but also ordinary brake-shoes M. C. B. patterns, 
steel brake-shoes, etc. It is now negotiating for foundry 
facilities, and is planning to have its first foundry located 
in the East, with a capacity, when completed, of 250 tons of 
shoes a day. It is hoped to have the product ready for de
livery this fall. 

In this connection, it may be of interest to publish a 
paper describing this process which was written by John 
H. S haw and read by V. B. Lamb before the Americar, 
Foundryman's Association in Philadelphia, on May 22, 

1907. 
THE MANUFACTURE OF SANDLESS CASTINGS 

Casting in so-called chills is a method well known at the 
present time. Outside of the making or rolls and ingot molds, 
we find it used for making bedsteads, sash weights and other 
simple castings where there is no difficulty from undue expan
sion and contraction. The troubles arising from an iron mold 
and the lack of understanding of the regulation of temperature 
in casting have caused many a failure of an otherwise good idea. 
These objections have been largely overcome by the construc
tion of a peculiarly arranged mold, such as those shown in Figs. 
1 and 2, which are used in casting brake-shoes. The parts of 
the mold are so arranged that they automatically open out 
sufficiently to take care of the expansion due to heating up 
without destroying the correctness of the castings made. 

The mold is constructed essentially in two parts: the outer 
shell, which may be locked readily, and the inner dies in close 
contact with the shell and securely fastened to it. The design 
of the mold is such that expansion in two directions may readily 
take place unhindered except for powerful springs. The ar
rangement of dies and shell allows of a ready replacing of the 
former when damaged, this depending upon the thickness of 
the mold and the temperature they are allowed to reach, their 
composition, of course, being such that a high melting point is 
attained. Further attention is given to the molds in designing 
them so that they may be closed and opened very quickly, and 
thus rapid work accomplished. 

In operating a sandless mold it is necessary occasionally to 

coat the metal in contact with the molten iron with a compound 
containing graphite and crude oil or other refractory substance 
carried in a vehicle, which, in being driven off by heat, will not 
ruin the surface of the casting. In operating the mold, after 
spraying it, the first few castings are rejected, the intention being 
to heat up the mold, though in continuous work this may be 
accomplished in a special heating furnace or oven if desired. 
Any cores required are set in the regular way before casting. 
The metal is poured in rapidly, and the mold opened as quickly 
as may be, provided that the metal is set sufficiently that no 
bleeding takes place. The elastic condition of the mold, how
ever, prevents trouble if this time is not kept properly, and the 
casting allowed to remain in the mold too long. When the 
castings are taken out they are piled up for the whole mass to 
cool slowly, so that the chilling effect of too quick cooling may 
not cause hard spots. The molds should not be allowed to get 
too hot-that is, beyond 900 F.-otherwise they are liable to 
expand permanently and cause trouble. It is only necessary to 
coat the dies about every fifth pouring, the idea being to get a 
thin layer of the refractory material evenly spread over the 
face of the dies. Between this and a hot mold and fairly soft 
iron no undue chi lling effect results in the casting beyond the 
very desirable closing up of th e grain of the metal. In the 
case in point, the making of brake-shoes, every fifth cast re
quires a spraying of the mold. 

The system is, of course, adapted to mechanical elaboration, 
in order to get the lowest shop cost. Thus, by performing many 
of the small operations automatically, by special devices, or 
arranging the molds to pass the point of pouring, much labor 
can be saved. The work that can be made by saridless molds is 
naturally of a standard kind, where large quantities of the same 
piece are required. Hence its introduction for the brake-shoe, 
iron bedstead and other work. Moreover, for the car wheel, 
the usual cold chill, with a suitable adaptation of a center core, 
makes a very easily handled wheel. 

The sandless mold is best adapted only tu work of fairly good 
bulk, though practicaily everything can be made in this way, 
with proper care of the niceties of construction and manipula
tion. The heating up of the mold consumes some time, and uses 
metal which must be returned to the cupola, though this can be 
avoided by heating in the oven. Molds are naturally expensive 
at first, and hence advisable only when a large number of cast
ings are to be made of a kind. T he red-hot castings, if small, 
where machining is to be done, or special requirements are 
demanded, must be practically annealed either in pile or by an 

FIG. 2.- MOLD FOR KEYSTONE SHOE 

oven. The silicon of the metal also must be a little higher than 
for sand castings. 

The advantages are the following: A limited number of 
molds will make a great quantity of casting with very little 
labor, and this is not high class. The surface of the castings 
being practically smooth and accurate in dimensions, the loss 
of extra metal through excessive -rapping of patterns in sand 
work is avoided, and no expensive cleaning department is re
quired beyond some little grinding of thin fins. The life of the 
molds is long, as may be seen in ingot molds for brass and iron 
bedsteads. The foundry plant is very small for a heavy ton
nage, and the process is adaptable for continuous melting and 
operating. 
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COMBINATION INTERURBAN 
CARS FOR THE LOS 

ANGELES PACIFIC 
RAILROAD 

Some interurban cars of in
teresting design have recently 
been built for the Los A ngeles 
Pacific Railway Company by 
the St. Louis Car Company. 
The cars are built with both 
an open and closed compart
ment. They are 49 ft. 2 in s. 
long over all and 9 ft. 4 ins. 
wide over posts. T he heigh t 
from the rail to the top of the 
car is 12 ft. 8 ins. The closed 
compartment is 24 ft. 2 ins. 
long, and the open sectio n 13 
ft. r in. in length. 

The bottom framing is of 
rather heavy construction. 
T,Yo center sills are each 
formed of an 8-in., 18-lb. l 
b c a 111 sandwiched between 
wood fillers, while th e side si ll s 
are made up of a 7-in., I 5-lb. 
I-beam placed between a 5-in. 
x 8-in. wood sill on the out
side and a filler block inside. 
The wood sill is further rein
forced by a _½~in. x 8-in. steel 
plate bolted to the outside. 
The center sills run the fu ll 
length of th e car. 

The double floor is made up 
of an under one of r-in. X s¾
in. yellow pine flooring laid 
diagonally, and an upper one 
of ¾-in. x 3¾-in. flooring. 
The roof sheathing is double 
with felt paper between the 

two layers. 
The car, although built for 

double-end operation, has but 
one vestibule. On the open 
end there is no partition or 
railing between th e passengers 
and the motorman, but at both 
ends of the car are end doors, 
which permit passage from 
car to car. To vestibule doors 
are provided. but instead th ere 
is an ingeniou,ly contrived 
bar, which is so connected 
with the t rap door undenH•ath 
that both are raised and !-:-w
ered together. 

The interior of the car , which 
is finished in inl ay mahogany. 
is noticeably free from metal 
fi x tures. No registers are em
ployed, and consequently no 
register brackets and rods are 
in stalled. and there are no ven
tilator fittings visible. 
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In each corner of the enclosed portion of the car is a 
ro-in. mirror placed diagonally across the corner. There 
are four short seats placed longitudinally in the corners. 
The rem.aining seats are 37 ins. long. All are covered with 
green plush. The seats in the open compartment are of 
the slat type. The metal trimmings of the car are all nickel
plated. 

The car is equipped with Washburn radiating M. C. B. 
couplers slotted to take a link. The trucks are the St. 
Louis Car Company's 6r-A type. They are fitted with 
34-in. steel tire wheels having 3,½-in. treads and r-in. 
flanges. The wheels are mounted on 5,½-in. axles. The 

of the output of this plant will be disposed of along the 
line to Los Angeles. A very considerable amount of power 
will be utilized in the city of Santa Barbara. The Edison 
Company contemplates building plants Nos. 2, 3 and 4 on 
th e Kern River, which will aggregate over roo",ooo hp in 
addition to the output of the present station. 

• •• 
ABESTOS-WOOL MIXED GREASE 

An asbestos-wool mixed grease that has been in use for 
a number of years on steam railroads for car journal lubri-

COMBINATION CAR FOR LO S ANGELES INTERURBAN' SERVICE 

trucks are mounted with four G. E. 73 motors controlled 
by the G. E. Type M controller. 

The cars which have just been completed, fifty in num
ber, were shipped from St. Louis to Los Angeles on their 
own wheels. 

•• 
KERN RIVER PLANT OPENED 

Kern River Station No. r of the Edison Electric Com
pany, of Los Angeles, which is located in the lower Sierras 
of California, almost at the headwaters of the Kern River, 
has been placed in operation. The route of transmission 
lies through the canyon in a direct line, thence over the 
hills, plains and divide, to follow the course of the Piru 
River and its tributaries. Large galvanized iron towers 
carry the heavy wire cables of the transmis sio n line. In 
many respects the Kern River development is unique. It 
is claimed to be the largest hydraulic electric plant west of 
Niagara. The transmission line, which is r 17 miles long, 
is one of the longest in the world. The pressure over the 
line is 75 ,000 volts. The conduit which leads to the pres
sure main is the longest underground tunnel system in use 
for this purpose. The four impulse wh eels were built by 
the Allis-Chalmers Company, of Milwaukee, and have each 
a capacity of ro.750 hp at full gate and a speed of 250 r. 
p. m. when operating under a net effective head of 865 ft. 
In addition to the main turbines, there are two exciter tur
bines, also of A llis-Chalmers design, each with a capacity of 
450 hp. and a speed of 430 r. p. m. The Kern River in
stallation of the Edison Company is but one of three water
power developments owned by this company, in addition to 
six or seven steam, plants located within a radius of 200 
miles, all of which will operate in synchronism. A portion 

cation is being introduced for service on electric railways 
by the Crosby Lubricating Company, of New York. In 
this preparation grease and wool waste are mixed, and it is 
only necessary in applying the material to twist it into the 
form of a loose rope and pack the box until it is entirely 
fill ed. The material, when pushed hard up against the back 
of the box and the dust board, acts as a dust protector 
to the bearings. Stirring the material freshens it and pre
sents a new surface to the bearings. The grease will lubri
cate at 20 <legs. below zero and its melting point is 350 
<legs. F. It is now in use on a number of city and inter
urban roads throughout the country, and the company has 
in its possession a number of letters testifying as to the re
sults attained in operation, and also figures showing the 
actual record of the grease. A report from the company's 
own engineer of a series of tests made on a large city sys
tem shows interesting results. These tests were made un
der instructions issued by the superintendent of car equip
ment of the railway, and the first one was started April 2r, 
1906, and concluded August 3, 1906. On Apri l 20 the 
trucks were packed with 32 lbs. of No. I grease, and at the 
conclusion of the test the grease taken out of the boxes 
weighed 31;¼ lb s. This left a consumption of only :¼ lb. 
to be charged up to cost of lubrication for four boxes for 
a run of three months and eleve n days, in which were re
corded r 5,736 car-miles, after which the material was re
placed for servi ce. 

In a test now und er way on another road the company 
filled the boxes of a double-truck Brill car on Dec. 20, 
1906, proposing to run the car without touching the mate
rial until hot-boxes develop. On June 4 the car had been in 
service 166 days continuously, and there were recorded to 
its credit 25,232 car-miles. 
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THE WORK OF AN ELECTRICAL TESTING LABORATORY 

The commercial electri cal testing laboratory is a devel
opment of the last few years. U p to that time a laboratory 
was looked upon princip:illy ·as a means fo r research in pure 
science, not as an adjunct to the purchas ing department of 
an opera ting company. Here and there some of the larger 
corporations had started labora tories on the ir own account, 
but even they could not affo rd to secure more equipment 
than tha t needed for testing only a frac tion of the varied 
sor ts of material purchased. T he pioneer in the field of 
the commercial laboratory was u ndoubtedly the E lectric 
Testi ng Laboratories of N ew Yo rk , whose fi eld has grown 
so rapidly that some accou nt of it is worthy of remark. 

At fir st nearly all of the work was confined to incan
descent lamps, but while some 13,000,000 lamps were ex-

, amined in 1906 alone, the Laborato ries have carried out 
thousands of t r ials on almost every a rticle of electrical in
terest . This work is not limited to the headquarters of 
the company, for the organization undertakes, if desired , to 
ser ve its client's interests in the shop of the manufacturer 
or at the place of installation. 

In electric railway work the field of the laboratory is 
principally in the analysis of insulating paints, bonds, 
lightning arresters, line material, signal appa ratus, and the 
like, as a basis for purchases. \ Vhere t he nature of this 
material is such that the real m er it s a re d ifficult to ascer
tain by anything but actual service, the tests are conducted 
with these conditions approximated as closely as possible. 
I n one instance rail bonds were tested in sea-water because 
they were to be used in a locality whe·re provision had to be 
made against corrosion; and quite frequently insulators 
a re tested in arti fi cial showers at voltages fa r above those 
expected after installation on the line. 

A very interesting feature of the L aboratories is that their 
cl ientele embraces numerous ma nufacturers, who send their 
own and competitors' products fo r comparative te sts. Thus 
a rail-bond manufactu rer may learn all he desires about 
the merits of different styles of terminals, or an insulator 
m.aker satisfy himself as to shapes and compounds. It is 
hardly necessary to add that all tes ts are absolutely confi
dential, the custo m being to indicate the pieces tested by 
numbers or letters and not by names. The latter need be 
known by the client only. 

The equipment of the L aborato ries includes both low 
and high-tension direct and alternating current s, which a re 
received from the New York Edi son Company and con
verted by motor-generators, fr equency changers, storage 
batteries and t ransform ers to su pply a g reat variety of cur
rents and potentials. F or in sulator testing and o ther high a. 
c. voltage work, there is a transfo rmer with a roo-volt pri
mary and a secondary wound for 30,000 to 120,000 volts. 
A nother hi gh-potential outfit is a g lass plate condenser used 
fo r lightning-arrester t ests. It is buil t in sections and in full 
series discharges at 144,000 volts. The storage-battery 
outfi t supplies the high-ampere currents. T here are numer
ous measuring instruments, including frequency meters, po
tentio-meters, oscillographs, and the like. The line of pho
tometers is probably the most extensive in the United 
States. 

A notable point about the equipment is the division of 
the laboratory into testing u nits, each of which always con
tains exactly the apparatus needed to carry out a par tic
ular kind of experiment. T his scheme is a valuable one in 
cases where orders for material must be placed or shipped 
in a hurry, fo r it enables the tests to be star ted immediately. 

T he room w here lamp-endurance tests are conducted con
ta ins fully 6 000 sockets fo r potentials from r to 300 volts. 
P hotometric tests of incandescent and other lamps are also 
conducted on a large scale. O ther features of the L abo
ratory are the carbon-tube electric furnace fo r finding the 
fu sing temperatures of materials, a constant-temperature 
roo m fo r such work as varnish testing, a room for trying 
out incandescent lamps at high temperatures, ·and private 
laboratories where clients may do their own testing without 
observa tion or disturbance. 

•• 
RULES FOR THE FIRE ALARM AND SPRINKLER SYSTEM 

AT THE PLANK ROAD SHOP OF THE PUBLIC 
SERVICE CORPORATION 

In connection with Martin Schreiber's article on "The 
Sys tem of Fire Protection at the Plank Road Shops of the 
P ublic Service Corporation of New Jersey," published in the 
STREET RAILWAY JOURNAL of June I, it is interesting to 
note the following rules which have just been adopted by 
the company for the fire alarm, and sprinkler systems: 

(1) PAINT SHOP OR PAINT STOREROOM, Sections 
r-7, one long and one short blast of whistle. 

(2) E RECTI NG SHO P AN D DRY KILN, Sect:ons 9-11 , 
one long and two short blasts. 

(3) MACHINE SHOP BUILDING, Sections 12-16, one 
long and three short blasts. 

(4) STOREROOM, Section 18, two short blasts. 
(5) STORAGE BAR NS, Sections 19-24, two long blasts. 
(6) BOILER HOUSE, three short blasts. 
(7 ) ANY OT HER LOCATION, as yard etc., four short 

blasts. 
(8) F ire alarm to be sounded distinctly and repeated three 

times in succession, with an interval of S seconds between each 
alarm. 

(9) During nights the night engineer at boiler house on 
sounding an alarm will then turn in city alarm and start pump. 
He then will take a position in Ferry Street, opposite the pump 
house and direct the city fire department to the fire. After di
recting the fire depa rtment to the fare, boiler-house engineer will 
return to pump house and see that pump is kept going. 

( IO ) A ll night wa tchmen on property will proceed to building 
where fi re is located and do what they can to extinguish the 
conflagration with the chemical fire extinguishers and local 
apparatu s. 

( 11) In the day time th e duties of the engineer in boiler 
house are the same as those of the night engineer, as explained 
above, while the regular fi re brigade will take action as trained. 

( 12) If the re are no indications of fir e, and water is found 
running from the sprinkler heads, turn off post indicator valve 
or outside screw and yoke valve and close air-s ,_1pply valve on 
system in service, and then drain system. 

( 13) If water is not fou nd running from any sprinkler head, 
no action need be taken du ring clear weather, but during cold 
weather when pipes are liable to freeze , the system must be 
drained and dry valves reset. 

( 14) In ca se of fi re or any indica tion of smoke, sprinkler 
system mu st not, under any circumstances, be shut off until the 
chief of the city fi re department or his r epresentative author
izes it. 

( 15 ) After alarms have been re sponded to and causes ascer
tained, if th ere is any fir e, report result of investigation 
to engineer at pump house. 

(16) The engineer at pump house will see th at system is 
properly drained wh en thus requested to do so. 

( 17) F ire pump must be tested every 24 hours and see that 
it is working properly. 

• •• 
It is understood that the Consolidated Railway Com-

pany is studying the feasibility of running limited express 
cars between Springfield and Hartford, with the idea of 
cutting down the running time from the present hour and 
fif ty minutes to an hour and twenty minutes. 
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FINANCIAL INTELLIGENCE 

WALL STREET, June 5, 1907. 

The Money Market 
Although the developments in the money market were of a 

generally unfavorable character during the past week, rates for 
accommodation experienced very little change. Money on call 
was in abundant supply, at rates ranging from 2½ to 1¾ per 
cent, the average rate being about 2 per cent. In the time loan 
department business was practically at a standstill , although 
a slight increase in the inquiry for money running into J anuary 
and February was reported. T he asking rates fo r these maturi
ties advanced ¼ per cent to 5¾, but the quotations for the 
shorter periods ruled absolutely unchanged at 3½ to 3¾ for sixty 
days, 4 per cent fo r ninety days, 4¼ per cent fo r four months, 
4¾ for five months and 5 per cent for six months. T he de
mand from Stock E xchange houses was extremely light, owing 
to the continued liquidation in the securities market. T he de
mand from corporations, however, continued, the most im
portant development in this connection being the decision of 
the American T elephone & Telegraph Company to issue about 
$21,000,000 additional stock. T he stock will be offered to stock
holders of the company at $mo per share, payment to be made 
one-half on or before July 25, 1907, and the remainder on or 
before Oct. 25. Several other loans have been negotiated on 
behalf of railroad companies, but the amounts were compara
tively small. A feature of the week has been the heavy ab
sorption of gold by the Bank of France. Within the past ten 
days foreign exchange rates in the local market have held at a 
point which, together with the interest allowed by the Bank of 
F rance, on the gold in t ransit, made it more profitable for our 
bankers to remit in gold than by the purchase of bills of ex
change. Up to this time the shipments of gold fro m New York 
to Paris aggregate $6,800,000, and within the same time the 
Bank of France has succeeded in drawing more than $6,000,000 
from the London market. At the close of the week the posi
tion of the foreign exchange market was such as to permit 
further shipments of the yellow metal to Europe, and from 
present indications it is qu ite probable that a further con
siderable amount will be sent abroad. Bankers, as a rule, are 
not inclined to offer money with any degree of freedom, the 
opinion being generally held that higher rates will preva il in 
the near future. T he Secretary of the T reasury has, as yet, 
taken no action in the matter of recalling Government de
posits, and in well-infor med quarters it is doubted if such 
action will be taken at thi s t ime. T he depository banks now 
hold something like $172,000,000 Government money, but as the 
Treasury surplus is constantly on the increase, it may not be 
necessary to call in any considerable amount fo r refunding pur
poses. 

The bank statement published on last Saturday was rather 
unfavorable. Although cash increased $982,100, there was an 
increase in the loan item of $13,541,6oo. Deposits increased $15,-
554,roo, thus increas ing the reserve required by $3,888,525. De
ducting from this the gain in cash , the surplus was diminished 
by $2,906,425. T he surplus now stands at $12,782,450, compared 
with $6,616,025 in the corresponding week of last year , $6,050,-
275 in 1905, $31,760,675 in 1904, $4,775,650 in 1903, $n,285,575 in 
1902, $21 ,523,050 in 1901, and $20,123,275 in 1900. 

The Stock Market 
The story of stock market mov ements during the week was 

limited to periods of urgent liquidat ion and shi fting of position 
of the speculative member s of the Exchange commonly re
fe rred to as th e t rading element. T here was heavy enough 
liquidation on Monday to cause material and disturbing de
clines all through the list, and all the while that the heavy sell 
ing of long stock was in progress, the W all Street district was 
flooded with rumors of embarrassment and fa ilure. T he names 
of two houses were freely mentioned in these reports, and those 
who seemed best posted on the market situation told their friends 

that unless arrangements were made to t ide the houses over 
their failures would be announced on that day. Th e day passed 
though, without any official announcement of trouble and the 
relief from the tension in itself caused a decided improvement 
in speculative conditions. The liquidation gave a good oppor
tunity to cover shorts that was ava iled of by some of the larger 
bear operator s. One of these operators alone covered fu lly 
roo,ooo shares of short stock, and several others covered lines 
ranging from ro,ooo to 20,000 shares. T his covering movement 
created a false impres sion of underlying strength , especially as 
it was of large enough dimensions to force a sharp ·recovery on 
T uesday and was an incentive to an attempt at bullish manipu
lation by a clique of speculators who thought the market could 
be easily li fted aft er the liqu idation had been completed. There 
was one clique that made a demonstration in U nion Pacific and 
American Smelting, buying and bidding up both those stocks 
and later extending their operations to R eading, and for a short 
t ime they were successful in holding prices at a fa irly high level 
and fo rcing other professional speculators to hurriedly cover 
some of their shorts. T hey used fo r a reason fo r these bull 
operations vague intimations that the administration would take 
no step in the matter of prosecutions because of the di sclosures 
made in the Interstate Commerce investigation. These rumors 
fou nd no confi rmat ion in the official news from vVashington on 
Wednesday, and those who had join ed in the bull movement in 
Union Pacific, sold that stock in London , on vVednesday morn
ing and left it without support in the trading on the New York 
Stock Exchange from the start. A merican Smelting was bid 
up in anticipation of the increase in the dividend rate, and when 
the news came that th e directors had declared a quarterly divi
dend of 2 per cent, putt i1ig the stock on an 8 per cent dividend 
basis, there was no market response except that the buyers of 
the day before hurriedly sold and sent the price of the stock 
back to about where it star ted from . The outflow of gold con
tinued in about the same volume as last week, bringing th e tota l 
exports up to date for this movement to $6,850,000, but the 
foreign demand for gold had no influence as a market fac tor 
and was not even discussed by those active in forc ing price 
movements. The net changes for the week were unimportant, 
advances and reactions just about offsetting each other and 
leaving values of current vVall Street securities in about the 
same r ange that has been established since th e reac tion fo llow
ing the recovery from the March depress ion. 

T he traction stocks were extremely weak, especially those of 
the Interborough-Metropolitan, both of which made new low 
records. T he weakness in these sha res was accompanied by re
ports that the management may be compelled to discontinue the 
dividend on the prefer red stock. I t is stated, howeve r, that the 
regula r 1¼ per cent d ividend for thi s quarter wi ll be declared on 
the stock this week. I t is understood th at the management of 
th e company is figuring on a substantial increase in ea rnings 
later in the yea r, and if these expectations a re rea lized the direc
tors will be di sposed to continue the di vidend payments in
defini tely. 

Philadelphia 

The dulness prevailing in the general secu rit ies market was 
refl ected, to a great extent, in the local tract ion shares during 
th e past week. T he demand fo r these shares was not very 
large, but in the absence of any pressure to sell, prices remained 
steady. The only exception to this rule was Philadelph ia Com
pany common, which lost a point to 40. P hiladelphia Traction 
fluctuated between 22 and 23½ on transactions aggregatmg 
about 6000 sha res. P hiladelphia T raction sold a t prices ranging 
from 91 to 91 ½ , the final transaction t aking place at 911/s. 
Union Traction was qu iet, with sales at 58 to 58¼. A semi
annual dividend of 2½ per cent has been decla red on the stock 
of this company, payable on J uly r. This is an increase of ½ 
per cent over the previous payment and places the stock on a 
5 per cent basis. Under the terms of the lease to the P hila
delphia R apid T ransit Conipany the stock will r eceive 5 per 
cent dividends up to 1909, when the rate will be increased to 6 
per cent. Consolidat ed Traction sold at 72½ ; United Com-
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panies of New J er sey at 2--16½ to 247, and U nited Traction of 
Pittsburg at 47½ . 

Chkago 
The Chicago City Railway Company has decla red a quarterly 

dividend of ½ per cent. This is a reduction of ¾ per cent as 
compared with the previous payment , th us r educing th e r ate 
from a 9 to a 6 per cent annual basis. T he reduction is be
liend to be the ini tial step to bring the fi xed charges of the 
company within th e income which may be expected under the 
new franchi se ordinance r equ ir ing a divis ion of the net income 
with the city. The stock of th e Chicago City Railway Company 
held steady at 180 during the ea rly part of th e week , but toward 
the close the price dropped to 170. Oth erwise the market fo r 
traction issues was dull and without special fea ture. Union 
Traction sold at 3H and the preferred at q ½ . South Side 
Elevated rose from 85 to 85½. Oth er sa les were: Chicago & 
Oak Park common at 3¾; preferred at q; Metropolitan E le
vated at 65, and Northwestern E leYated at 23. 

Other Traction Securities 
Th e market fo r t raction issues at Baltimore was quiet and 

generally weak. United R ailway incomes declined from 53 to 
so½, while the new refunding ss broke from 83½ to 78¼. Th e 
4 per cent bonds held steady at 86¼ to 86. Other sa les were : 
Citv & Suburban ss at 109; Baltimore City Passenger s s at 
IOI-¼ ; Norfolk Railway & Light ss at 95, and Washington City 
& Suburban 5s at IOI ½ . The Boston market also was quiet. 
Prices during tl;e first half of the week held fi rm, but to ward 
the close th ere were rath er sharp reactions. Boston E levated 
dropped from 135 to 13--1, and Boston & Worcester common de
clined from 24½ to 23½ . l\Iassachusetts E lectric ran off from 
17 to 16, and the preferred brought 57½-

On the Cleveland Stock Exchange, Cleveland E lectric stock 
r eached a new low level within the past few days, the last sa le 
being at --18. Some of the bid s were much lower than th is, but 
the asked price for the past day or so has been above 50. Q uite 
a block of Northern Ohio Traction & Light changed hands at 25 
,i nd another at 2--i, but on Tuesday the figures stood 25 bid and 
:25¼ asked. Aurora, Elgin & Chicago preferred has stood a t 
76 and 76½, with 77 asked. while the common was marked up 
32½ bid and _33 ½ asked. W ashington, Baltimo re & Annapolis 
pooling certificates stood at IO bid, with II asked . Quite a li tt le 
bu siness ha s been done in traction secur ities, but they have not 
been especially st rong in price fo r the pas t two weeks. The con
tinued litigatio'.1 keeps Cleveland E lectric down to a low point. 

Security Quotations 
T he follow ing table shows the present bid quotat ions for the 

leading traction stocks, and the active bonds, as compared with 
last week: 

May 29 Jun e 5 
American R ailways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49¼ 48 
l'.oston Elevated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 133 
Brooklyn R apiJ Transit...................................... 49¼ 50¼ 
Chicago City ..... .... ... ..................................... 180 160 
Chicago Union Traction (common)......................... 3¼ 3 
Chicago Un ion Traction (pr eferred) ......................... 14 1G 
Cleveland Electric .......................................... . 
Consolidated Traction of New J er sey . . . . . . . . . . . . . . . . . . . . . . . 72½ 71 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 66 
!nterborough-Metropolitan . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 19 153/4 
Interborough-1\Ietropolitan (preferred) . . . . . . . . . . . . . . . . . . . . . . 51 45½ 
International Traction (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 50 
International T raction (pr eferred), 4s. ............... . . . . . . . 50 GG½ 
Manhattan R ailway ........ ..... .. .... .. ...................... 133 134 
:'.\fassachusetts Elec. Cos. (common).......................... 16½ 16 
l\ fassachusetts Elec. Cos. (p r eferred)......................... 58 fi6 
l\f etropolitan E levated, Chicago (comm on) . ................ 24 2:3 
i\letropolitan Elevated, Chicago (preferred)................. 63 63 
Metropolitan Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 66½ 
North Jersey Street Railway ......................... . ........ 40 40 
I-hiladelphia Company (common).... ........... . . . . . . . . . . . . . 41 40 
Philadelphia Rapid T ransit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 23¼ 
Philadelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91¼ 91 
Public Service Corporation certificates ...................... 64 64 
l'ublic Service Corporation 5 per cent notes...... . ........ . . 94 92 

May 29 
Sout h Side E levated (Chicago). ......... . . .... . .............. 83½ 
Third Avenue . . . ......... . .......... .... .............. . ....... 103 
T win Cit y, M inn eapoli s (common)...... . ................... 90¾. 
Union Tract ion (Ph iladelphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57½ 

Metals 

J une 5 
84 

105 
91½ 
58½ 

The "Iron Age" says that the pig iron ma r_kets throughout the 
country ha ve been very quiet. The furnaces are sold far ahead 
and show little dispos ition to press iron for more di stant delivery, 
while many buye rs have little confidence in the ma rket , in view 
of the general business situation and the financial outlook. The 
fee ling is prevalent, however, that the present level of prices 
will be well mainta ined tmtil the end o f the summer. 

Copper metal is reported firm and unchanged a t 25¼ c. for 
t- lectrolytic awi 25½ c. fo r lake. 

•• 
NEW HA VEN MERGES WITH CONSOLIDATED 

At a special meeting of the stockholders of the New York, 
New Haven & H a rtford Railroad, held at New Haven, May 31, 
thi s co rpo ration, according to the terms of the call for the meet
mg, was merged with the Con solidated Railway Company, a 
company with $rn.ooo,ooo capital stock, which was organized to 
operate the New H aven' s electric lines in Connecticut. Under 
th e terms of the transaction the Consolidated Company will con
tinue to use the name of the N ew York, New H a ven & Hartford 
but will operate under the charter of the Consolidated Railway 
Company, which is very libera l. 

P res ident Mellen told the stockholders that no danger of 
,,kipping a dividend exists. H e sa id that the recent demands of 
union labor will cos t the road $800,000 this year, and that with 
every demand granted effici ency has decreased. 

"The only uncertain, unhappy elements," said Mr. Mellen, 
"with which the management has to contend are the demands of 
organized labor, which ,1re very tremendous, and which will cost 
us thi s coming yea r in the vicinity· of $8oo,ooo for increases in 
wages; and the unfo rtunate s ituation we are in with regard to 
the freight ca r demurrage, which is doubled by the American 
Railway Associa tion, beginning July 1, which will make another 
$800,000 increase in our expenses. Therefore, I have to look in 
the face from July 1, 1907, an increase in the expenses of this 
company o f $1,600,000 from these two items alone, and I regret 
to say, so fa r as the o rganized labor item is concerned, that I am 
meeting constantly a decreased efficiency with every increase in 
wages." 

In addition to this Mr. Mellen sard: 
"The amount o f money that has been expended, and regarding 

which there has been expressed to me at times more or less 
apprehension, doubt , uncertainty as to the wisdom of the policy 
o f the company, has been la rge, and approximates from July 1, 
1903, to May 21, 1907, the enormous sum of $147,000,000. That 
was for a period beginning four months before the advent of my 
administra tion. 

"Out of the $157,000,000 tha t have been raised , $97,750,000 have 
gone fo r inves tments in securities of other companies, which are 
paying the interest upon the cost o f their investment. Out of 
the balance $37,000,000 has been spent for real estate, new equip
ment , second, third and fo urth tracks, and the electrification of 
the New York division, and there was no possible way that I 
can conceive o f by which a ny administration could have avoided 
those expenditures." 

I t was lea rned that the new $30,000,000 of stock for which ap
plication has been made for listing on the New York Stock 
Excha nge, mentioned in the STREET RAILWAY Jou RNAL of June I, 
is immediately connected with the merger. The Consolidated 
Ra ilway Company recently took over the New England Naviga
t ion Company a t a va lurltion of $20.000,000, or exactly the price 
which C. W. Morse some time ago offered for the property. 
Aga inst this $20,000,000 o f Consolidated Railway Company stock 
was created, which, added to the previous outstanding $rn,ooo,
ooo makes $30,000,000 of stock, which in the merger now is rep
r esented by the $30,000,000 of stock. share for share, of the steam 
corporation. It was announced on June S that this $30,000,000 of 
~tock will be used to sec·11re control of the Bos ton & Maine 
Railroad. 
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REPORT ON MUNICIPAL OWNERSHIP 

The full report of the commission on public ownership and 
operation of the National Civic Federation, a work upon which 
for more than eighteen months twenty-five expert accountants, 
engineers, economists and other specia li sts have been engaged, is 
now being sent to press. This report will contain a ll of the data 
gathered abroad and in America, and upon which the commis
sion will have based its conclusions. 

The investiga tion embraced the four leading public utiliti es : 
gas, water, electric lighting and power, street railways. Ex
aminations were ma de of twenty-nine private and public plants in 
America and twenty-four in Great Britain. Among the Ameri
ean eities vi sited were Cleveland, Chicago, Philadelphia, Wheel
ing, Detroit, Indianapoli s, Richmond, Atlanta, South Norwalk, 
Syracuse, Allegheny, New Haven and Norfolk. The inquiry 
abroad ineluded the leading private and public undertakings of 
Great Britain and Ireland. Examinations were made in the 
following cities: Glasgow, Newcastle-on-Tyne, London, Liver
pool, Norwich, Manchester, Birmingham, Dublin, Leicester and 
Sheffield. 

The keenly a nalytical character of the work of thi s investi
gation only a study of the full report of the commiss ion can 
indicate. Some idea of the scientific methods employed may be 
had from the fa~t that schedules of questions prepared by 
noted engineers and eco nomists were followed in the case of 
each plant and system examined. These schedules disposed the 
questions under severa l general heads, as follows: 

(a) Historical and Genera l. 
(b) Supervision of Municipa liti es. 
( c) Public Sup ervis ion of Private Companies. 
(d) Franchises of Private Companies. 
(e) Organization. 
(f) Political Conditions. 
(g) Labor. 
(h) Character of Service and P lan. 
( i) Financial Matters. 
(j Capital Stock and Bonds. 
(k) Assets. 
(1) Liabilities. 
(m) Receipts. 
(n) Expenses. 
( o) Profit and Loss. 

Several days were personally devoted by the experts upon each 
plant examined, and in some cases weeks were consumed. 

The commiss ion's full report will appear in two main division s. 
The first part is intended for popular rea ding; the second will 
inelude the reports of the experts, which will be o f especial 
interest to accountants, engineers, manage rs of public utility 
corporations, eity officials, members of legislative committees, 
and all who are interested in municipal ownership and fran 
chises. The second part will also show in the case of each 
American and foreign plant examined to what extent the experts 
agreed. Thus will be prov1ded technical information of the 
correctness and impartia lity of which no question can ·be rai sed. 

The contents of each division of the work will be substantially 
as follows: 

PART 1., VOLUME I.: 

Gen eral conclusion s of comm1ss10n. 
British Municipalities, by Frank J. Goodnow, au thor of "Munic ipal 

Hom e Rule," "City Government in the U nited States," et c. 
American l\Iuni·cipaliti es , by vValter L. Fisher, traction counsel to 

ex-Mayor Dunne and to Mayor Busse, of Chioago, a nd a uth or of 
th e franchi se plan adopted by th e voters -of that city. 

A Critical R eview of the Experts' R eports, in two sections by Edward 
\V. 'Bemis and l'dilo R. Maltbi e and Walton Clark and Charles L. 
Edgar. 

Certain Phases of the L abor Invest iga tion, by J ohn R. Commons an d 
by J. W . Su ll ivan. 

Verbatim R eports of Conferences upon Municipal Tradin g IIcld at 
L ondon with Rt . I-I on. L ord Aveb ury (Sir J ohn Lubbock), Mr. 
Sydney Morse . prcsiden t of L ondon Chamber of Commerce ; H on. 
Robert P. P ort er, author of " Danger s of ::\Iunicipal Owner ship;" 
I-Ion. T. McKinnon \ Vood, progressive leader, London County Coun
cil; I-Ion. J . Allen Baker, chairman London Municipal Tramways, and 
Mr. R obert Donald, editor of the "London Daily Chronicle." 

PART 2, VOLU l\IES I. and II.: 

Vol. I., the United States: 
Reports of experts on gas li ghti n g: 

Alf. E. Forsta ll , Fred. Burnett, Jno. I-I. Gray, Jno. R. Commons, 
J. W. S ulli van , Marwick, Mitchell & Co. 

Special report on Philadelphia Gas vVorks, l.,y ,.,eo. S. R owe. 
Reports of Experts on Electric Lightin g and Power: 

Theo. Stebbins, Chas. E. Ph elps, Jr., John H. Gray, John R. 
Commons, J. W . Sullivan a nd Marwick, Mitchell & Co. 

R eport on the History of Chicago l\Iunicipal Electric Lighting, by 
Marwick , Mitchell & Co. 

R eport on \,Vater Works Systems, by Dabney H. Maury, John H. 
Gray, John R. Commons, J. \ V. Sullivan and Marwick, Mitchell 
& Co. 

Vol. II. , Great Britain an d Ireland: 
Report s of Experts on Gas Lighting: 

l\Iilo R. Ma ltbie, J. B. Klumpp, vVm. Newbigging, Robert C. 
J ames, E. I-I. Turner, Jno. R. Commons and J . W . Sullivan. 

Reports of Experts on Electric Ligh ti ng and P ower: 
J . B. Klumpp, A. E. 'Winch es ter, Milo R. Maltbie, Robert C. 

J ames, E. H. Turner, J. \V. Sullivan and Jno. R. Commons. 
Reports of Experts on Tramways: 

Norman l\IcD. Crawford, Milo R. Maitbie, J. H. Woodward, E. H. 
Turner, R obert C. James, Jno. R. Common s and J . \ V. Sull ivan. 

R eport on Taxa tion of Publi c Utili ties, by Milo R. Maltbie. 

T he book may be pu rchased from the secretary of the Federa
tion, 281 Fourth Avenue, New York, N. Y. T he price for Part 
1, Volume I. (about 500 pages), is paper, $ r.oo; cloth, $2.00; that 
for Part 2, Volumes I. and II. ( about rooo pages each ), is $8.oo. 

•• 
MEETINGS OF THE MASTER MECHANICS' AND MASTER 

CAR BUILDERS' 

The meetings of the Master Mechanics' and Master Car 
Builder s' Associations of the steam railroads will be h eld this 
year at Atlantic City. That of the Master Mechanics' Asso
ciation occm s June 12- q, and that of the Master Car Builders 
on June 17-19. In connection with the conventions th e Stee l 
Pier will be used for exhibits, which , it is expected, will be more 
interesting and better arranged than at any previous meeting of 
the associations. A h armonious scheme of erection and deco
ration of booths has been adopted, and, it is under stood, will 
afterwards be employed at the meeting of the A mer ican Street 
and Interurban Railway Association next October. 

The following ~anufacturers which a re doing a business in 
the electric railway fie ld, among others, h ave expressed a n 111-

tention of making an exhibit at the convention: 

,\ dams & W estlake Company Chicago, Ill. 
American 1llower Compan y, D etroit, Mich. 
American Drake Shoe & Foundry Company, Mahwah, N. J. 
American Locomotive Company, New York City, N. Y. 
American Mason Safety Tread Compa ny, Boston, Mass. 
American Steam Gauge & Valve l\Ianufacturing Compan y, noston, 

Mass. 
American Steel F oundries, Chicago, Ill. 
American \Vatcr Soften er Company, Philadelphia, P,a. 
Anglo-Amer ican Varnish Company, Newark. N. J. 
Arm strong Bros. Tool Company, Chicago, Ill. 
Atha Steel Ca sting Company , Newark, N. J. 
Baeder-Adamson Compa ny , Philadelphia, P a. 
'Baldwin Steel Company, New York City, N. Y. 
Bickford Drill & Tool Company, Cincinnati, 0. 
F. S. Bowser & Company, Ft. \Vayne, Ind. 
Brady Brass Company, J ersey City, N. J. 
Buda Foundry & Manufacturing Compan y, Chic?gu, Ill. 
Columbia Nut & Bolt Company, Dridgeport , Conn. 
Carborundum Company, Niagara Falls, N. Y. 
The Philip Carey l\Iariufacturin g Company, Cinci nnati, 0. 
Chicago Pneumatic Tool Company , Chicago, Ill. 
Chicago R 2ilway Equipment Company, Chicago, Ill. 
Clin g Surface Manufacturing Company, Buffalo, N. Y . 
Consolidated Car Heating Company, New York City. 
Crocker-\Vheeler Compan y, Amper e, N. J. 
Curtain Supply Company, Chi cago, I ll. 
Tbe John Davi s Compan y, Chicago, Ill. 
Dearborn Drug & Chemical Compa ny, Chicago, Il l. 
J oseph Dixon Crucible Company, J er sey City, N . J. 
G. Drouve Company, Bridgeport, Conn. 
Dressel Railway Lamp \,Vorks, New York City. 
Richard Dudgeon, New York City, N. Y. 
Duff Manufacturing Company, A llegheny, Pa. 
T he 0. :l\1. Edwards Company, Syracuse, N. Y. 
Electric Storage Battery Company, Philadelphia, Pa. 
Flex ib le Compound Company, P hiladelph ia, Pa. 
Fox l\Iachinc Company , Grand R ap ids, l\Iich. 
Galena Signal Oi l Compa ny, Franklin , Pa. 
Garvin l\Iachinc Company, New York City, N. Y. 
General Electric Com pany, Schenectady, N. Y. 
Gold Car H eating Company, N ew York City, N. Y. 
Goldschmidt-Thcrmit Company , New Y ork City , N. Y. 
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Grip l'Tut Company, Chicago, Ill . 
Hale & Kilburn l\Ianufacturing Compa ny, P hi ladelphia, Pa . 
Edw. Harrington, Son & Company, Philadelphia, P a . 
Harrison Dust Guard Company, Toledo, 0 . 
I ndestructible Fibre Compan y, Massena, N. Y . 
H . \V. J ohns-Manville Company, New Y ork City, N. Y . 
Kalamazoo Railway Supply Compan y, K a lamazoo, l\Iich. 
K eystone 'Brake Shoe Company, Kew Y ork City, .N. Y. 
Keystone Lubricating Company, Philadelph ia , Pa. 
Kinnear Manufacturing Company, Columbus, 0. 
\ '. 0. Lawrence Company, Philadelphia, P a . 
J ohn R. Livezey, Philadelphia, Pa. 
Lodge & Shipley l\Iachine Tool Company, Cin cinn ati, 0. 
Geo. \ V. Lord Company, Phi ladelphia, Pa . 
John Lucas & Company, Philadelphia, P a. 
i\IcConway & Torley Company, Pittsburg, P a. 
McGuire-Cummings i\1anufacturing Com pany, Chicago, 111. 
i\IcCord & Company, Chicago, Ill. 
i\Iodoc Soap Company, .Philadelphia, Pa. 
National Brake & E lectric Compan y, Milwaukee, W is. 
National Lock \ Vasher Company, Ne\\'ark , N . J . 
A. 0. Norton, Boston, Mass. 
Norton Company, \Vorcester, Mass. 
Ohio Brass Company, J\Iansfield, 0. 
O il Well Supply Company, Pittsburg, Pa. 
Pantasote Company, New York City, N. Y. 
Perry Side Dearing Company, Chicago, Il l. 
Riverside Metal Compa:1y, Riverside, N. J. 
l<.ubberset Br ush Company, Newark, N. J. 
Sauvage Safety Br.;.ke Company, Kew York City, N. Y. 
Schoen Steel \\"heel Company, Pittsburg, Pa. 
Shelby Steel Tube Company, Chicago, Il l. 
Sherwin- \Villiams Company, Chicago, Clevelan d. 
Sprague Electric Company, New York City, N. Y. 
Standard Paint Company, New York City, N . Y. 
Standard Steel 'Works, Philadelphia, Pa. 
Stoever Foundry & Manufacturing Company, New York City, N . Y . 
T. H. Symington Company, Baltimore, i\Id. 
H. B. Underwood & Company, Philadelphia, Pa. 
U. S. Metal & l\Ianufacturing Company, New York City, N. Y . 
Union Spring & l\Ianufacturing Company, P ittsburg, P a. 
\Vatson-Stillman Company, New York City, N. Y. 
\Velis Light l\Ianufacturing Company, New York City. 
\ Vest Disinfecting Company, New York City. 
\Vestinghouse Air Brake Company, Pittsburg, Pa. 
\\'ilmarth & Korman Company, Grand Rapids, l\Iich. 
J. 11. \Vagenhorst & Company, Youngstown, 0. 
\\'heel Truing Brake Shoe Company, Detroi t, l\1ich. 
Yale & Towne !'lfanufacturing Company, New York Ci ty, N. Y. 

----♦•----

THE CLEVELAND SITUATION 

J udge Chapman has g ranted the Cleveland E lectri c Railway 
Company a temporary in junction rest raining the Low F are Rail
way Company from operating cars on the E uclid A venue line 
between the Public Square and East Fourteenth Street, where 
it was proposed to form a junction with the tracks of the new 
company that have been extended from the E rie Street Cemetery. 
The court stated that the order would have been made to cover 
the Superior Street line from \ ,Vest T wenty-Eighth Street to the 
Public Square, but consideration fo r public convenience in duced 
him to leave that portion open until the fi nal decision of the 
quest ion. No need for rnch conside rat ion exist s as to Eucl id 
Avenue, as there is no particular n eed of the o riginal line of the 
Low Fare Railway Company about the cemetery. 

Officers of the Low Fare Railway Company stated that they 
would go to Council for another franchise ordinance enabling 
them to use Euclid A venue, and they are quoted as saying that 
they will be able to get another ordinance much easie r than they 
can get a favorable decision from the court s. 

Officials of the American Steel & Wire Company have asked 
for a street railway line that will accommodate the men who 
will be employed in their new mills on H arvard Street in the 
vi llage of Newburg Heights. Mayor J ohnson suggested that he 
would co-operate in securing a line to connect the Cleveland 
Electric tracks at Harvard Street and Marceline Avenue, 
through Harvard Street over the flats and across the river on a 
bridge, with the Denison Avenue line of the Forest City Railway 
Company. J. J. Stanley has a bid based on 2-cent fa re in the 
village of Newburg Heights. The Mayor's suggest ion would 
compel the Cleveland Electric and the Forest City Railway to 
co-operate and use tracks jointly. a scheme that is impo ss ible 
under existing conditions in Cleveland. 

Hereafter the board of directors of the Cleveland Electri c wi ll 
hold weekly meetings, at which all phases of the si tuation will 

be di scussed. The company is progressing well with its cam
paign fo r renewal of franchi se, and has adopted the phrase, 
"Speak or writ e to yo ur Councilman about it," which appears on 
all the adver tising matter that is issued. If a political issue is 
made of th e quest ion the company will probably not appeal to 
either party. 

As expected an ordin ance was int roduced in the City Council, 
Monday evening, for the purpose of granting the Low Fare 
Railway Company the right to u se the tracks of the Cleveland 
E lectric j ointly with that company on E uclid Avenue, between 
the P ublic Square and East Fourteenth Street, the portion of the 
street the new company was enj 9in ed from using by Judge 
Chapman. T he ordinance also provides for the joint use of the 
Cleveland E lectric, tracks on Superior Avenue and Detroit Ave
nue to W est Twenty-E ighth Street. This ordinance is meant 
to get a round the injunctions on all these lin es and evade the 
court o rders which contemplate facts and not mere wording of 
vrdinances. 

T he o rdinance granting the Cleveland Electric a five-year 
franchise on Central Avenue and Quincy Street came up for 
consideration Monday evening, but was again referred to the 
committee on railroads pending the filing of consents by the 
company. It is probable that the company does not care for so 
short a franchise on the streets and will not use its consents 
until it feels reasonably sure that its measure will receive the 
support of the Council. 

Opposed by the attorneys fo r the new companies, Judge Chap
man overruled the motion of the Cleveland E lectric to advance 
the fi nan cial interest case affecting the East Side and secure a 
speedy tri a l. T he court wanted to combine this case with one 
affect ing Denison Avenue and oth er W est Side streets in which 
the same allegations were made. but both companies objected to 
this. He then refu sed to advance the case in question, and it 
will come up in its regular order. It is said the Mayor opposed 
the advancement of any of the cases, as h e wishes no settlement 
or decision of any kind until a fter the election this fall, fearing 
that it would injure his chances of re-election. 

On ·Wednesday, June S, the Cleveland Council suspended its 
rules and passed the ordinance granting the Low Fare Company 
joint use of t r::icks on Euclid Avenue from the Square to Four
teenth Street, and on Superior Avenue and Detroit Streets to 
\ ,Vest T wenty-E ighth Street. 

•• 
ELECTRIC RAILWAY ENGINEERING AT THE WORCES

TER POLYTECHNIC INSTITUTE 

Progress in electri c r ailway engineering will occupy a con
spicuous place in the program of commencement week at the 
Wo rcester Polytechnic I nst itute this yea r. The commencement 
ceremonies begin with the baccalaurea te sermon in Central 
Church, on June 9. On June II the new Electrical Engineering 
Build ing will be opened fo r inspection, and in the evening the 
annual commencement lecture will be g iven in the lecture room 
of the E lectrical E ngineering Laboratories, by A. S. Richey, 
pro fessor of electrical engineering. The subj ect of the lecture is 
"The Electric Ra ilway.'' On W ednesday the hydraulic testing 
plant at Chaffin s will be opened fo r inspection and an oppor
tunity also g iven to see a fo ur-stage centrifugal pump, an 8o-hp. 
hori zontal t'urbine, a turbine fl ow recorder, a pitomet-er of latest 
design, a Pelton water-wheel. a current meter, and a water
wheel governor in full operation. On Thursday, June 13, the 
commencement address will be g iven by Charles F. Scott, con
sult ing engineer of the W estinghouse E lectric & Ma1111facturing 
Company. T he subj ect of M r. Sco tt's address is " Some Aspects 
of E lect rical Development." 

•• 
BROOKLYN SUBWAY CONSTRUCTION BIDS 

T he Board of E stimate held a special mee ting Monday, June 
3, fo r the purpose of acting on the request of the Board of Rapid 
T ransit that the Board of Estimate rescind its previous action 
so as to allow the adver tising fo r bids on the construction alone 
of the Fourth Avenue Subway in Brooklyn. A resolution to this 
effect was passed unanimously. 

Borough President H affen, of the Bronx, tri ed to bring up 
another matter, but was ruled out of order. A fterward he and 
Mr. Metz had a slight altercation. Haffen wants subways for the 
Bronx, and Metz, just at present, is helping Brooklyn get one. 
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AFFAIRS IN CHICAGO 

The protective committee for the West Division and North 
Chicago City Railway Companies have sent a letter to the 
stockholders of these companies in which the committee's posi
tion is stated as to the deposit of stock in the "blind pool" now 
being worked out to insure the acceptance by the Union Trac
tion interests of the recently passed street rail way ordinance 
and the reorganization of these interests under the name of the 
Chicago Railways Company. In brief, it is a demand that the 
\i\Test Division and N orth Chicago City Railway Companies be 
recognized in the reorganizat ion plans and that an attorney 
representing them be joined by C. W. Wickersh am, now acting 
on behalf of the \,Vest and North Chicago .Street Railway Com
panies, and L. C. Krauthoff for the U nion Traction Company. 
Quoted in the circular is a letter written by Cyrus H. McCor 
mick to Judge Grosscup in which this same demand is made. 
The circular, which is signed by Cyru s H . McCormick, Thomas 
Templeton, Charles W . W a re and J ohn F . Bass, on behalf of th e 
West Division Company, and Leon Mandel, Cha rl es A. Mair, 
James F. Porter, J ohn A. Chapman fo r the North Chicago City 
Company, sets out that th ere is now deposited the needed 
amount of stock of the first named company and practically 
enough of the second one to comply with the terms of the 
ordinance, but "your committee will not recommend the de
posit of the required pe rcentage of th e stock s of th e underlying 
companies until they are satisfied th at the arbitra tor s ar e not 
going to be hampered in any way in making th eir award. " 

"The most important points about which we are not sa tisfi ed," 
the circular continues, "are in r egard to the raising of the new 
money which the company will require fo r rehabilitation and in 
regard to the per sons who are to prepare in th e fir st place the 
plan of reorganiza tion for submission to th e arbitrators. On 
the first of these points we ask to have disclosed th e names of 
the bankers and their terms. On the second, we demand th at 
Messrs. Krauthoff and Wicker sham, who were originally em
ployed at the instance o f th e North and \ i\T est Chicago Street 
Railway Companies and the U nion Traction Co111pany, and who, 
at the direction of these interests, a r e at work upon a plan, 
shall have no more power in the di stribution of securities th an 
your attorneys or th e attorneys of bondholders. Th ey repre
sent only particular interests. They do not represent yon. If 
any official plan of organization is to be given out you should 
have a voice in fr aming it. Th e fair est would be fir st to 
arrange for the financing, next to agree on the k inds of other 
securities to be issu ed by th e new company, and then to leave 
the distribution of the latter entirely to the a rbitra tors." 

The employees o f the Chicago City Railway Company have 
voted to accept the offer of the company made prior to the last 
municipal election. T his decision ends all likelihood o f labo r 
trouble in Chicago, a s the men of the North and W est divi sions, 
whose contracts expire on May 31 , also have deciclecl to accept 
the action of the South Side division as a bas is fo r their demand. 
By the action of th e men th ey will receive back pay dat ing from 
April 1, and the cont ract which the men have a pproved will elate 
from the fir st clay of A ug ust, 1907, and be in force fo r one yea r 
from that dat e. The 2700 employees will receive back pay 
amounting to more than $50,000, in addition to their regular sal
aries. During the year th e advance g ranted by the company will 
~mount to $1 50,000. T he agreement approved by the employees 
is the same as was repudiated shortly afte r the notices were posted 
in the car houses of th e company, and a counter demand made 
upon the company, which was denied in every pa rticula r by 
President Mitten when he r esubmitted his orig inal propositi on 
without a single change. and gave the employees until the last 
day of May to accept , stating that the offer would be withdrawn 
after that date. rd en who rece ived 19 cen ts an hour will in the 
future rece ive 25 cents ; those receiving 25 cents a n hour will 
receive 27, and the sa me wo rking conditions contained in th e 
present ag reement are r enewed for the period of one yea r . com
mencing Aug. r . 

•• 
NEW YORK LEGISLATION 

The Public U tilities bill has been repassed over Mayo r 
McClellan's veto in the New York Assembly. 

The Senate has defeated a motion made by Senator Grady to 
discharge the railroad committee from further consideration of 

the Coney Island Five-Cent F a re bill. T his means tha t the bill 
will die in committee. • 

The Assembly has pa ssed ·unanimously the P hillips bill which 
compels corporations to pay franchi se taxes as a condition o f 
their going into court to obtain a rev iew of -their assessment by 
the State Tax Commiss ion. 

CONFERENCE ON MILWAUKEE SITUATION 

At the conference between the transportation committee o f 
the M erchants & Manufacturers' Association, of Milwaukee, 
and Pres ident J ohn I. Beggs, o f the Milwa ukee E lectric Rail
way & Light Company, with reference to th e matter of a more 
complete and comprehen sive t ransportation system fo r th e city 
of Milwaukee . it was sta ted by members of th e committee 
th at the intention and desire is to give President Frost , of the 
Chicago & Milwaukee Elect ri c Company, who is now building to
,•;a rd Milwaukee from Racine, a nd V ice-President W alker, of th e 
Milwaukee N orthern E lectric R ailway Company, an opportunity 
al so to present their views. I t was thought best, however, to 
have these conferences at diff eren t times, a s President Beggs 
des ired to present his ideas and display h is plans fo r exten
sions t o the committee without being subject to qu estions r ela
tive to th em before a general meeti ng of men interested in th e 
move to constru ct n ew lines in the city. 

•• 
LIGHTNING REPORT AND DATA BLANKS DISTRIBUTED 

The Central E lectric Ra ilway Association is sending to every 
traction ma nage r in Indiana and Ohio a set of lightning r eport 
and data blanks prepared by th e chairman of the lightning ar
rester committee, Geo. \,Vhysall, of Marion, Ohio. I t is th e des ire 
of th e chairman to have the lightn ing report blanks fi ll ed out 
according to the number of storms occurr ing during th e sum
mer months, and then r eturned to the committee for compila
tion prior to the fall meeting in September. T he dat a blanks 
a re to be fi lled out and r eturned immediately to th e secreta r y. 

The data blank covers the detail s of the generating station 
equipment, sub-station equipment , low-tension arresters, high
tension lines, trolley lines, overhead groun d wires, track, and 
rolling stock. The lightning report blank covers such obser 
vations of the discharge a s the time, wheth er there was a steady 
static di sch arge, wheth er there wa s a temporary arc, th e loca
t ion o f th e di scha rge ,md other data, inciden tal ph enomena and 
damage or interruption. 

ANOTHER DIVISION OF THE SPOKANE & INLAND 
OPENED 

General M anager J. B. Inge rsoll , of th e Spokane & Inland, 
bas announced the inauguration of passenger se rvice sou th from 
Oakesdale to Garfield and P alou se, a distance of nea rly twenty
fi ve miles. F or th e present it is probable that t rains will reach 
Garfield by electric power, and th en proceed to P alouse by 
steam, as the overhea d construct ion is still incomplete between 
those towns. The extension of the t rain se rvice wi ll require an 
entire new train sch edule. Three th rough t rains wi ll be run 
between Spokane and Palouse in either direct ion. Trains will 
leave Spokane for P alouse at 7 :35 a. m ., 1 :30 p. m. and 4 :55 
p. m. T rains will leave Palouse a t 7 :55 a. 111. , 12 :r s p. 111 . and 4 :55 
p. 111. Trains on the eastern or Palouse di vis ion will not make 
stops between Spring Valley Junct ion and Spokane, going or 
coming, but will make all stations below the junction. Th e 
running time between Spokane and P alouse will be 3 hours, 
until th e roa dbed becomes more settled, when it is probable the 
time will be reduced. Ry th e new sch edu le th e fo rtv sta tions 
between Spokane and R osalia, on th e western divfsion, will 
be served by four trains each way, as at present. South-bound 
th e train s will leave Spokane at 7 :oo, 9 :40, r :oo and 5 :30, while 
train s will le;cive Rosalia fo r Spokane at 6 :oo, 9 :30, r :45 and 
4 :15. With th e opening of train service to P alouse the Spokane 
& Inland will be operating 8r miles of roa d, 76 from Spok ane to 
P alouse, and 5 on the western di vision, Spring V alley to 
Rosalia. This, with the 44 miles now in operation on the Coeur 
d'Alene division and the 23 miles opera ted by th e Spokane Trac
tion Company, makes an aggregate mileage of 150 for the Inland 
Empire system .. 
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PROGRAM OF NEW YORK STATE CONVENTION 

J. H . Pardee, secretary of the Street Railway Associa tion of 
the State of New York, ex l?ects to issue, in about a week, a 
circular giving the program to be followed at the meetings of 
the .{\ssociation at H otel Champlain, Bluff Point, N. Y., on 
June 25-26. T his circular will also include a statement of the 
method of securing the usual convention transportation r ates, as 
well as the summer schedule of trains of the Delaware & Hud
son R ailroad to Bluff Point. Thi s schedule will go into effect a 
fe w days before the date of the meeting. 

----♦----
MR. BAER RETRACTS-ADMITS ELECTRICITY TO BE 

SOLUTION OF SUBURBAN SITUATION 
George F. Baer, presiJent of the Reading Railway, ordered on 

T uesday, June 4,. what is virtually a restoration of the passenger 
ra tes that were enj oyed by the commuters on the Reading Rail
way out of Philadelphia prio r to May 28, when a new and ad
yanced summer schedule went into effect, as noted in the STREET 
RAILWAY JOURNAL of June 1, with effects other than those Mr. 
Baer had an t icipated. Instead o f the old 50-trip tickets at the 
increased rates that were announced on l\fay 25, 60-trip tickets, 
representing a ra te o f a bout l cent a mile , good only for use by 
on e individua l during one calenda r month , a re now on sale at 
all points in the territory between and including the Reading 
T erminal, Third and Berks Street s, Chestnut Hill, Glenside, 
Frankford, Fox Chase, Rydal, North Manayunk and West 
l\fanayunk. School tickets containing 49 trips and good between 
the above-named points a re also included in the concessions 
granted by the company. In announcing the increase Mr. Baer 
sa id that the low rate heretofore preva iling was due to the com
petition of the trolley lines, but that the company felt that the 
ra tes must be readjusted in o rder that a more uniform rate 
might be adopted. The general passenger agen t, Mr. \Veeks, 
was made responsible for the change, the notice being issued 
over his signature. Mr. Bae r has now promised that as soon 
as practicable the Reading will establish electric lin es to a ll 
its suburban points and r educe the fares to the lowes t possible 
1111111 mum. 

----·♦----
PENNSYLVANIA BILLS SIGNED BY THE GOVERNOR 

Governor Stuart has signed both the Dunsmore State Rail
rnad Commission bill and the H oshmer t ro lley emin ent domain 
bill. 

The State R ail road Commission will consist of three com
mi ssioners, who sh all tak e office th e fir st Monday in J anuary, 
19o8. They will , be appointed by the Governor for three, four 
and fi ve year s, respecti vely, and each succeeding appointment 
will be fo r five year s. H eadquarter s of the commission, which 
will have juri sdiction over the electri c, as well as steam rail
roads , of the State, will be at the State Capitol. Among other 
appointments which the commission will have authority to make 
is that of an inspector , who shall be an expert in electri cal 
affairs. The commiss ion is empowered to recommend the 
manner, under existing laws, in which one electric railway may 
cross another electric r ailway, and also to compel the giving 
by steam or electric roads of any information requested by the 
commission, which shall also have power to administer oaths 
in all matter s r elating to it s duties; to inquire into the manage
ment and business of all common carri er s, including freight and 
passenger tariffs and rat es, equit able di stribution of cars, grant
ing of sidings and r egulation of crossings, location of freight 
and passenger station s, adequacy of facilities for transportation 
purposes. 

If the commi ssion finds that any of the " rates or charges 
established or demanded by any railroad are excessive or un
reasonable, or that improvements to a railroad's property are 
reasonable and expedient to promote the security and con
venience of th e public," it shall give notice to the company. If, 
after a hearing, the carrier neglects to carry out the recom
mendation, the fac ts are to be cert ified to the Attorney-General 
and the next Legislature. 

The Hoshmer bill g rants to trolley companies the right of 
eminent domain, provided they secure the con sent of 51 per 
cent of th e property holder s along the proposed new line or 
extension. T he bill was opposed by th e steam roads and also 
by r esidents of suburban towns out side of Philadelphia who 

feared it would permit the cutting up of many fine residential 
sections. Trolley men expect the bill will give a tremendous 
impetus to the building of electric roads all over the State. 

The bill introduced by Representative Fahey, of Philadelphia, 
amending the act of 1895 governing street railway companies, 
was also signed. It provides that the consent of the local 
authorities of all the cities, boroughs and townships of the 
first class and the Board of R oad Supervisors of townships of 
the second class be obtained before the granting of any such 
charters. 

Another measure approved is that forbidding those officers, 
employees or agents of any railroad company operating within 
the State, who have charge directly or indirectly of the distri
bution of cars to shippers, to own or have any interest whatso
ever in any operated coal property or the stock of any mining 
or manufacturing company along the line of such railroad. 

The bill is intended to prevent the gifts of coal and other 
stocks to railroad men, such as were brought out in the Penn
sylvania Railroad scandal. 

The bill to prohibit trolley companies from purchasing or 
guaranteeing the stock or bonds of other securities or the lease 
or purchase of the works or franchises of any competing street 
railway or any company h av ing under its control a parallel line 
was a lso signed. 

•• 
PROGRESS ON THE NORTHERN ELECTRIC COMPANY'S 

LINES 
The Northern Electric Company has decided to commence at 

once the construction of the Chico-Hamilton City line. It is 
understood that work on the road will be prosecuted on both 
sides of the Sacramento River simultaneously in order to con
nect Chico and Hamilton City at the earliest possible time. 
T h e company will soon convert its property at 1020 Eighth 
Street, in Sacramento, into a baggage room and ticket office 
fo r the accommodation of the passengers when the company 
has its interurban line running into Sacramento from Marys
ville, Chico and Oroville. The company is rushing work on its 
lines to thi s city, and expects to be operating cars to Sacra
mento about Aug. r. 

Henry A. Butters, Eugene de Sabia, John Martin and Sloss & 
Lilienthal, who own the Northern Electric Company, are said 
to be the real parties interested in the Vallejo & Northern Elec
tric Railroad, and it is asserted that in the near future they 
will have an electric railroad system from Valiej o via Sacra
mento as far n orth as Red Bluff. In fact, if present tentative 
deals a re perfected they a re likely to extend the electric rail
way system on to Napa City, San Rafael and a point near Belve
dere, and have a ferry system into San Francisco in addition 
to a connecting boat line between this city and Vallejo. The 
Northern E lectric, or Butters Syndicate, is now completing a 
system which takes in Chico, Oroville, Marysville, Red Bluff, 
Sacramento, Hamilton and Colusa. RicharJ Hotaling, W. M. 
Rank and their associates project an electric railway from Bel
vedere via San Rafael to Napa and thence to Lakeport. 

•• 
CAPITAL TRACTION DEED FILED FOR RECORD 

The Capital Traction Company, of Washington, has filed for 
record the deed of trust upon it s property recently given to the 
Union Trust Company, to secure an authorized issue of $6,000,-
000 in bonds, dated Jun e 1, 1907, and maturing June r , 1947. 
T he issue is to be known as fo rty-year 5 per cent gold coupon 
bonds, and is made under the provision of an act of Congress of 
March 3, 1891, in which it was provided that bonds might be 
issued by the company not to exceed in the aggregate amount of 
their face value one-half of the capital stock of the company, 
which is $12,000,000. 

It is recited in the paper filed for record that A pril 2, 1900, 
the company authori zed the issue o f bonds to the extent of 
$1,500,000, the proceeds of which have been entirely used to aid 
in paying fo r the construction and equipment of its railroads. 
Other sums, it is stated, are now required by the company for 
further necessary construction and equipment, which, it is be
lieved, with the preceding issue, will not exceed the sum of 
$4,000.000 to be expended in the near future. In order to pro
vide for probable future needs it was thought expedient to make 
the authorized issue $6,000,000. Only $4,000,000 worth of bonds 
are to be issued at present. 
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Of the $4,000,000 issue, bonds to the amount of $2,520,000 are 
to be first offered to the stockholders of the company pro rata 
at par, and so many of the bonds as shall not be so taken by the 
stockholders, together with the remaining $1,480,000 of the issue . 
are to be held by the company, to be negotiated by the directors 
when and as they shall deem. best. 

The proceeds of the 3,i:Je of the $2,520,000 of the issue are to 
be applied first to the payment of the outstanding bonds, amount
ing to $1,o8o,ooo, then to the payment of the company's floating 
indebtedness of $600,000, and the balance used for further neces
sary construction and equipment of the company's railroads and 
extensions now authorized, including new power stations, new 
car houses, changing grades and purchasing new cars and other 
equipment. When the $4,000,000 issue has been exhausted, it is 
provided that the remaining authorized $2,000,000 may issue in 
the discretion of the board of directors. 

STRIKE IN BIRMINGHAM DECLARED OFF 
The strike on the lines of the Birmingham Railway, Light & 

Power Company, of Birmingham, A la., which has been con
tinued in a very small way ever since it started on May 20, was 
formally declared off June II. As a final desperate effort to re
vive interest in it the leaders attempted on June IO to start a 
sympathetic strike by calling out the barbers and carpenters of 
the city. Most of them, however, refused to leave their work, 
and 24 hours later the sympathetic strike was declared a failure. 
The former street railway employees are now making applica
tions for reinstatement and the leader has left the city in di s
gust. The railway strike occasioned inconvenience for only 
about three days, or from May 20-23, but since that time all the 
cars have been kept running on schedule time. 

•• 
STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stock
bridge, patent attorneys, 140 Nassau Street,· New York.J 

UNITED STATES PATENTS ISSUED MAY 21, 1907 

854,066. Clock Mechanism for Signals; Frank 0. ·warner, 
Baltimore, Md. App. filed Feb. 25, 1907. Clock mechani sm for 
signals including an indicator arranged to be actuated by the 
closing of an electric circuit and adapted to indicate the exact 
time of the happening of an event, such as the passage of a train 
past a given poirt. 

854,124. Train Pipe Coupling; Clarence. W. Taylor, Oak Park, 
Ill. App. filed Jan. 7, 1907. Comprises a pile coupling member 
having an aperture th,~rethrough and a locking bar slidably 
seated therein, and adapted to be pushed through into an aper
ture in an opposing pipe coupling member by the recession of the 
members in the act of coupling. 

854,148. Fluid Pressure Brake; Francis L. Clark, Pittsburg, 
and Walter V. Turner, Wilkinsburg, Pa. App. filed Aug. II, 

1904. An apparatus adapted to be adjusted to a light braking 
position or to a heavy !)raking position, and means operated by 
the train pipe pressure of the system for automatically setting 
the apparatus to its light braking position. 

854,185. Trolley Amusement; Harry G. Traver, East Orange, 
N. J . . App. filed Jan. 17, 1906. A pleasure railway in which the 
car is pulled to the top of a spiral trackway down which it 
travels by gravity. 

854,328. Rail-Bond Protector; Leonard B. Buchanan, \Voburn, 
Mass. App. filed March 18, 1907. A cover or guard for rail
bonds to prevent their removal by thieves. 
· 854,330. Passenger and Like Car; Andrew Christiansen, But
ler, Pa. App. filed Aug. 25, 1906. A metallic vestibule construc
tion for cars comprising vestibule end posts having webs sub
stantially longitudinal of the car, and metallic filling pieces 
between the posts of flanged shape and having integral flanges 
at their ends secured to the webs .of the posts. 

854,344. · Electrical Signaling Apparatus for Engines; George 
J. Exterkamp, Covington, Ky. App. filed F eb. 25, 1907. An 
auxiliary rail between the traction rails, and specia lly constructed 
wheel axles whereby the rails are not short circuited by a pass
ing train. 

854,349. Metallic Car-Underframe; John M. Hansen, Pitts
burg, Pa. App. fi led Sept. 6, 1906. Details of construction. 

854,403. Underframe for Passenger and Like Cars; Andrew 
Christianson, Butler, Pa. App. fi led Aug. 25, 1906. Comprises 
a center si ll , a transom extending outwardly therefrom· and a 

connection plate having its body arranged vertically and secured 
to the end of the transom and having a top flange resting on the 
transom. 

854,404. Frame for Passenger and Like Cars; Andrew Chris
tianson, Butler, Pa. App. filed Aug. 25, 1906. A metallic post 
tor railway cars having a web and flanges on the inner and outer 
edges, the outer flange being wider than the inner flange and 
having its upper portion bulged outwardly. 

854,405. Passenger 2nd Like Car; Andrew Christianson, 
Butler, Pa. App. filed Sept. 7, 1906. Relates to the interior 
finish of metallic. cars. 

854,406. Metallic Compartment Construction for Passenger 
and Like Cars; Andrew Christianson, Butler, Pa. App. filed 
Sept. 7, 1906. Relates to details of construction for applying 
a compartment at the end or in the corner of the car and which 
is entirely or mostly composed of metal. 

854,435. Rail Anti-Creeper; Neil E. Salsich, Hartland, Wis. 
App. filed Jan. 2, 1907. Comprises an anchor fulcrumed on the 
rail, a yoke embracing the anchor and rail, and means for spiking 
the anchor to a tie. 

854,442. Electric Motor Truck; Benjamin R Van Kirk, Phila
delphia, Pa. App. filed Nov. 30, 1906. Relates to that type of 
electric motor trucks in which the motors are carried by the 
trucks and ex tend beyond the wheel base of the truck. T he 
outer portion of the motors is attached to equalizing beams 
which rest upon the axle boxes. 

854,449. Brake Mechanism for Pivoted Car Trucks; William 
L. Austin, Philadelphia, Pa. App. filed J an. 7, 1907. The brake 
chain extends first to the center of rotation of the truck and then 
around a sheave to the brake rod, so that the truck is free to 
swing without affecting the brake m echani sm. 

854,475. Key for Brake-Shoes; David H. Fairbanks, Nash
ville, Tenn. App. filed Oct. 23, 1906. Comprises a key having 
lugs or barbs on opposite faces thereof to engage abutments on 
the brake h ead and shoe to thereby lock the key in place. 

854,668. Ball Cleaner; Hilary Quertier, Dunedin, New Zea
land. App. filed Feb. 13, 1906. Means for mounting a plow 
and revolving brush for cleaning the grooves of rail s. 

854,687. Convertible Car; J ohn A. Brill, Philadelphia, Pa. 
App. filed June 26, 1906. A car having angle-metal side sill s 
which have a lower horizontal web, a plate secured upon the web 
and forming side steps and stanchions secured to the step and 
s ill web. 

854,688. Controller Operating Means; Arthur J. Brown, Nor
wood, Ohio. App. filed Aug. 27, 1906. H as a quick break 
mechanism. The .controll er drum has a spring or resilient con
nection with the handle shaft. A detent device is provided by 
which it follows the movement thereo f abruptly. 

----♦----
PERSONAL MENTION 

MR E. L. SCHMOCK has been appointed purchasing agent 
of the Cleveland, Painesv ille & Eastern Railroad Company, of 
Cleveland, Ohio. Mr. Schmock will have his headquarters at 
Willoughby, Ohio. 

MR. JOH N HANF, who recently resigned as master mechanic 
of the International Tr~ction Company, of Buffalo, N. Y.. was 
presented with a handsome silver loving cup by the foremen and 
the office force under him, a few days ago, as a token of their 
esteem. 

MR L. H. KIDDER, formerly of the Westinghouse Electric 
Manufacturing Company, has severed his connection with that 
company and has been appointed superintendent of motive 
power of the Pittsburg & Butler Street Railway and th e Butl er 
Passenger Railway. 

MR DANIEL FRANCISCUS has been appointed to suc
ceed Mr. C. Faller as superintendent of the Carlisle & Mt. 
Holly Traction Company. Mr. Faller is now superintendent of 
the Carlisle Gas & Water Company, and Mr. S. P. Goodyear 
has been chosen auditor of both companies. 

MR GEORGE SYDNEY BINKLEY, late chief engineer and 
manager of construction of the Monterey Water & Sewer Com
pany and the Monterey Railway, Light & Power Company, of 
Monterey, N. L., Mexico, has become manager of the mining 
properties and smelter of the Douglas Copper Company, State of 
Sonora, Mexico. 

MR E. F. DA VIS has resigned from the Brooklyn Rapid 
Transit Company as di strict superintendent of the southern dis
trict, and expects to leave Brooklyn shortly for Minneapolis. 



STREET RAILWAY JOURNAL. [VOL. XXIX. No. 23. 

Minn .. fo r th e purpose of attending to personal interests located 
there. M r. Dav is has been connected with the Brooklyn Rapid 
T ransit Company since October, 1903. During this time he has 
held position s as assistant superintendent and division superin
tendent. and, finally, on J an. r, 1906, was made district superin
ten dent of the southern dist r ict, which embraces all the surface 
Im es ii1 South Brooklyn, including the Coney Island lines, the 
system being divided into two dist rict s. Mr. Davis has been rail
roading continuously since 1893, except for three years, which 
were occupied in gold mining in the Northwest . . 

:MR. G. J . ANDERSON, who h as been assistant to Mr. P. F. 
Sullivan, general manager Massachusetts Electric Companies 
fo r the past eight year s, has resigned from the company to be
come pr ivate secretary to M r. S. Z. Mitchell, vice-president of 
the E lectric Bond & Share Company, of New York. 

M R. J. l\:L BRAML ETTE, general superintendent of th e 
Michigan United Rai]w J.ys Company's lines, has been appointed 
to the position of general manager of the company. Mr. Bram
lette succe$'dS l\Ir. J . R. Elliott, ,.vho will retain the o ffice of vice
president. and will have active cha rge of the construction of the 
Lansing & J ackson line, on which work will begin immediately. 

MR. R. C. TAYLOR, superintendent o f motive power of the 
Indiana Union Traction Company, of A nde rson, Ind., has been 
appointed chairman of the standa rd ization committee o f the 
Cent ral E lectric Railway Association, to fi ll th e vaca ncy caused 
oy the resignation of Mr. \ V. H. Evans, who, as noted elsewhere 
in this issue. has been appointed master mechanic of the Inter
national Railway Company, of Buffa lo. 

M R. JOHN PO\VER S, superintendent and electrical engi
neer o f the Sterling, Dixon & Eastern E lectric Ra ilway Com
pany, of Sterling, Ill., has resign ed from the company to enter 
the employ of the l\I ilwaukce E lectri c Railway & Light Com
pany, of Milwaukee, \ Vis., owned by the same interests as con
trol the Sterling, Dixon & Easte rn Company. Mr. Powers on 
leaving Sterling was presented by h is associates in the company 
with a handsome M asonic " atch cha rm as a token of esteem. 

MR. CHA RLES K E Nl\IOUTH STEAR N S. an electrical 
<'nginee r, \Yho was ident ifie d as an assistan t engineer with the 
electric equipment of the Nantaskct Beach branch of the New 
York, Ne w H aven & Hartford Rail road. is dead. Of late 
Mr. Stearns had acted in a consulting capacity fo r a number of 
street railw;:i.ys. H e was a member of the A merican Institute o f 
Electrical Eng ineers and of the America n Society o f Mechanica l 
Engineers. H e was born at Newton Center, Mass., in 1864, and 
was a graduate o f the Massa chusetts Institute o f T echnology. 

MR. L. F. LOREE, president, and MR. C. S. SIMS, general 
manager o f the D cla w;ue & Hudson Rai lroad, were elected on 
J une r as pres ident and ,·ice-president, respectively, o f the United 
Traction and Hudson Valley Railway Companies, Mr. I. A. 
Culver formally ret iring as presiden t and general manager o f 
the Dela ware & Hudson Company. Messrs. Loree and Sims 
also were r ecently elected president and general manager, re
spectively, of the Schenectady Railway Company, another Dela
ware & Hudson interest. 

l\IR. T. F RAME THOMSON, of Buenos-Aires and London. 
and director o f La Capit al Company, of Buenos-Aires, is on a 
sho rt trip to thi s country. Under the plans of the new o rganiza
t ion which will contro l the tramways of Buenos-Aires, described 
in the last issue, l\Ir. Thomson i~ to be one of th e directors o f 
the new company and ;i]so a member of the executive committee, 
which will co nsist o f l\Iess rs. V. F ri s, D. H einemann, Ch. 
Cicogna a nd L eon J an sscn . o f Brussels; 0. Oliven, o f Berlin; 
Thomson 2nd L aza rus. of London. 

l\lR.]. H. BRENNA.N D, supe ri ntendent o f th e Sydney divi s
ion o f the New South \Vales GO\·ernment T ramways, a t Sydney, 
Austral ia, is making an extended visit in thi s country. Mr. 
Brennand arri ved a t Vancouver some two month s ago, and has 
been inspecting the electric railway systems of th e country on 
hi s trip East. H e expects to sail fo r Austra li a during July, and 
on his r eturn trip wil! vi sit Los A ngeles, San F rancisco and 
some of the other cities on the P acific Coast. Mr. Brennand is 
making thi s trip in company with M r. J ohn Mitchell, architect 
o f the Educational Board, of A uckland , New Zealand. Mr. 
Mitchell is making a special study of reinforced concrete con
struction as exemplified in thi s count ry . 

MR. G. U . G. HOLMAN has been appointed manager of the 
electrical department of the Boston branch of the H. W. Johns
Manville Company and has al r eady entered upon his new 

work. Mr. Holman is well known in electrical and railway cir
cles. After graduating from the Massachusetts Institute of 
Technology, he was for several years with the Thomson-Hous
ton and General Electric Companies, in Lynn, Mass., New York 
City and Minnesota. He left the General Electric Company in 
1892 to become railway engineer with the Mather Electric Com
pany, of Manchester, Conn., and later was engaged in the light
ing field in Philadelphia for five yea rs. During the last few years 
he has been connected with the construction and operation of 
P]ectrical enterprises in New York, Philadelphia and Canada. He 
has also been a contributor to this and other technical papers on 
engineering and financial subjects. 

MR. W. H. EV ANS h as been appointed master mechanic of 
the International Railway Company, of Buffalo, N. Y., to suc
ceed Mr. _ J 0!111 Hanf, resigned, who retired from the company 
on June r, as noted in the STREET RAILWAY Jou RNAL of May 25. 
Mr. Evans formerly was master mechanic of the Indianapolis 
Traction & Terminal Company, of Indianapolis. He first entered 
street railway work several years ago at Minneapolis with the 
Twin City Rapid Transit Company. Subsequently he was con
nected for a short time with the Chicago City Railway Company. 
Mr. Evans has been very active in the affairs of the Central 
Electric Railway Association, and has taken a considerable 
interest in the American Street & Interurban Railway Asso
ciation, serving for the former as chairman of its standardiza
tion committee and for the latter as a member of the stand
ardization committee. 

MR. C. V. WOOD has been appointed general freight and 
passenger agent of the New England Investment & Security 
Comrany, of W orcester, Mass., which operates the electric 
ra il ways in Massachusetts controlled by the New Yark, New 
Haven & Hartford Railroad. Mr. Wood, ,who will co-operate 
with Mr. A. B. Smith, general traffic manager of the company, 
is to take charge of the excursion business and the through 
passenger and parcel express business of the company, and will 
supervise and advise in regard to the development and manage
ment of all lines that come under his jurisdiction. Mr. Wood 
form erly was superintendent of the Pittsburg and Cleveland 
divi sions of the Wheeling & Lake Erie Railroad, the Wabash
Pittsburg Terminal Railway and the West Side l?elt Railway 
at Canton. Mr. Wood's steam railroad experience, however, 
el ates from his connection in 1881 as telegraph operator with 

• the Grand Trunk Railway. 

MR. T. F. GROVER has been appointed general manager of 
tl{e T erre H aute division o f the T erre Haute, Indianapolis & 
E1s~ern Traction Company, which owns the properties of the 
Terre H aute Traction & Light Company, including the local 
ra ilway and lighting pbnts in Terre Haute and Brazil and the 

interurban railways from 
Haute to Brazil, Clinton. 
Sullivan, St. Mary's and 
Paris, and· entered upon his 
duti es June r. Mr. Grover, 
who since 1905 has been em
ployed in consolidating the 
street railway, electric and 
gas properties in and about 
Trinidad, Col., has been 
identified with electrical in
terests since the electric cur
rent was first introduced on 
a commercial scale. He was 
born and brought up in 
New Jersey and the East, 
but has been in the North
west since 1892. He was the 
superintendent of the former 

T. F. GRO VER 

l\Iilwaukee & \tVauwatosa E lectric Company, which he left in 
1896 to go to Fond du Lac, \tVi s. , where he acquired an interest 
in and was vice-president and superintendent of the then Fond 
du Lac El ectric Company. Having secured a new electric light, 
street railway and gas franchise , he then formed the Fond du 
Lac Ra ilway & Light Company. which later acquired the prop
erty of the Gas Light Company. In 1899 he built the street rail
way system in Fond du Lac, which in the following year was 
extended to North Fond du Lac. In 1902 the Fond du Lac & 
Oshkosh Electric Railway Company was incorporated, of which 
he was the general manager and later its president. This com
pany was subsequently absorbed by the E astern Wisconsin Rail
way & Light Company, from which Mr. Grover retired in 1905. 




