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Pension System in Denver 

T l-IE S TREET RA ILWAY JOURNAL, 
114 Liberty Street, New Y ork. 

T he Denver City Tramway Company, as announ ced else

vvhere in thi s issue, ha s made a striking departure among the 

\Vestern street railways in the establi shment of a pension fund. 
Very f~w railway companies, even including steam ra ilroad 

companies, have undertaken the outlay which a plan of thi s 

kind entails, so that it is particularly interesting that a company 

so far West as th at in D enver should have commenced the 

practice. The establi shment of the pension fund is made con

current with tha t of a mutual benefit associa tion. But the two 

are kept entirely di stinct, and the company has wisely under

taken to defray the entire cost of the pension fund itself, at the 

same time generously undertaking to contribute one-fourth as 
much to the trea sury of th e Mutual Aid Society as is paid in by 

the members. It is yet too early to give a sati sfactory opinion 

as to the practical benefit s to be derived from payi ng old-age 

pensions. The plan must be a popular one with the employees, 

and their consequent greater loyalty and more effi cient servi ce 

for this reason, and also from the retirement of superannuated 
employees, have undoubtedly a pec uniary value to any com

pany. Whether thi s benefit reaches the poin t at whi ch it is 

worth the annual di sbursement required fo r the pensions is a 

c1uestion which each company must determine for itself. There 

is, and can be, no obligation , direc t or implied, between the 

employer and the employed by whi ch the fo rmer should pay 

for services which the latter docs not or cannot rend er, but if a 

company should decide to es tablish such a fund , the fa ct ce r

tain ly constitutes a very import,rnt incentive for <;ontinuing 

rece iving average mon thly wages of $80 or more, is $25 a 

\'n\ mth. If we capita lize this we find tha t it is equivalent to the 
i11te rest a t 4 per cent on $7,500. As 4 per cent is about. the 

mt x imum interest paid by savings banks and other invest-• 
ments available to th e ave rage employee, the receipt of a pen-

sion of $25 a month is equivalent, so far as the employee him

self is conce rned, to an increase of hi s capital to the extent of 

$7,500, an amount which is certa inly not to be despi sed. 

The Street Car Bouncer 
Sta id New England is 111 a bad way these days. He re we 

have stori es from Boston about disorderly scenes enac t~d by 

c1runken men on the night cars running into suburban districts. 

, So g reat has become thi s nui sance that it is proposed to employ 

as conductors vigorous young men who a re proficient in box

ing and boun cing, and who will be capable of preserving order 

or expelling unruly passenge rs. Thi s burst of honest indigna

tion is refreshing and reassuring a fter the record of the last 

year in such New England towns as Providence, P awtucket, 

B ridgeport and \1/aterbury, and it goes far toward restoring 

confidence in the Hub, but fo r our part we would hesitate 

before adopting thi s sugges tion. In the fir st place, the public 

is fi ckle and so a re the newspapers, and both ,voulcl be li able to 

open th eir ba tteri es upon the company and the conductor 

should some highly respected resident o f Dorchester he ejected 

fo r carrying in hi s capac ious midst excessive lJaggage not in 
the orig ina l package. 

It would be asking a ltogether too much of conductor s on the 
1•wl cars to make ni ce di stinctions between a tipsy !iterator 

returnin g from an evening with E merson or Browning, and a 

patron of a r t who had been " Down \Vhere the \Viirzlmrger 

F lows." A ll drunks ac t alike, in that they a re public nui sances, 

c1 rn1 should be suppressed, but publi c sentiment is not strong 

enough, even in Boston, we fea r, to uphold in all cases a vig

orou s enfo rcement of th e regulations proposed as an outcome 

oi the recent di sturbances. It would ce rtainly be a grea t relief 

to the trolley companies if such a sta te of affairs could- be 

brought about, and would be welcomed by them as well as by 

the public. 

Interurban Terminal Facilities 
An examination of the plans of the in te ru rba n elect ric rai l

way, which forms the subj ect of the leading a rticle in thi s 

issue, discloses th e fac t tha t the proj ec tors of thi s ente rpr ise 

reali zed the importance of p rov iding ample terminal fac ilities 

for handling fre ight as well as passenger traffi c in competit ion 
with s team roads. As ide from the in te res t th at will be exci ted 

among eng inee rs on accoun t of the hi gh standard of const ruc
t ion and equipment that marks thi s sys tem throughout , it will 

attract universal a ttention because o f the provision th at has 

been made fo r doing busin ess accord ing to methods approved 

and used by the leading steam rai lroads of the country. 

O ne of the most se rious drawbacks that ea rl y interurban 

elec tri c lines encountered in the devclop111cnt of a la rge volume 

of business, was their lack nf fa c; il ili<.;s for handling fre ight 



862 STREET RAILWAY JOURNAL. [VoL. XXI. No. 24. 

quickly and economically so as to compete with established 
steam roads. Most of these interurbans were extensions of the 
local sys tems of the points which they connected, and they 
entered the cities they reached through the principal streets 

and over the t,racks of the local company. This gave them 

access to the heart of the business di strict, but it precluded the 

possibility of making high speed through the town, and it pre
vented them from handling heavy freight. Moreover , it is out 

of the question to sec ure adequate space in the center of the 
city for freigqt yards and swit ching tracks necessary for a 
proper development of this branch. F or thi s reason many of 

the W estern interurban roads have found it advisable to change 
their original plans, and not a few of them have already estab
li shed stations outside of the r etail di stri ct, some on the out

~kirts of the principal towns, so that it will not be necessary 
fo r them to pass through th e congested business district. Be
sides, they can thus secure much more yard room, and they will 
not be compelled, as heretofore, to restrict their operations to 

the handling of package or fa st fre ight. 
The preparations at Scr anton, \ i\Tilkesbarre and other points 

on the Lackawanna & \ i\Tyoming Valley Railway, however, are 

on a much more comprehensive scale than anything that has 
thus far been attempted elsewhere, and compare favorably with 
the provisions made by the !)est steam trunk lines. It is evident 
that the management will make a serious effort to control the 

freight as well as the passenger business in th e section which 
this line trave rses. Accommodati ons have been provided that 
are far superior to those of any of the competing steam lines, 

so that much qui cker and more frequent service may be fur
n~shed. The terminal fac iliti es have been very carefully 
planned, and their locati on is in every way adapted to the 

se rvice fo r whi ch they are intended. A t the present time only 
one division of the road is in operation, namely, th e section 
extending from Sc ranton, to P ittstun, gut the patronage which 

thi s branch has already received indicates an appreciation on 
the part of the traveling public and the business interests that 
is certainly encouraging. T he development of thi s enterpri se 

will be closely watched, and the degree of success attained will 
have a direc t bearing upon the future of interurban properties, 
and in determining the lines whi ch these proj ects will fo llow , 
as well as the extent of their fi eld of operation. 

Noiseless Car Wheels 
There was an interes ting di scussion at Indianapoli s recently 

1Jefore a learned soc iety on the effect of the din and confusion 

of city streets upon the temperament of the people, and it has 
been taken up by laymen in other cities. Some of the con
tributions on the subj ect that have appeared in the daily press 
would seem to indicate that the noise from traffic had produced 
a very serious condition, di sturbing the mental equilibrium of 
the people who complained about it and threatening to deprive 
them of whatever reasoning power they may have formerly 
possessed. The speakers a t the Indianapolis convention were 
par t icularly solicitous of the welfa re of those who were suffer
ing from nervous t roubles, on the ground that the constantly 
increasing noise of city traffi c tended to aggravate their con
dition, and a petition was addressed to th e boards of health 
throughout the U nited States to secure the a ttention of street 
railway and steam rail road companies fo r an early considera
tion of the sani tary, therapeutical value of noi seless car wheels. 
T he petition urged the boards of health in large cities to in
vestigate the subject, w ith a view to bringing about a reform 
in the matter, and a resolution was adopted saying : " Thou
sands in our hospitals and homes who are ill need this courtesy, 

as they are rendered more ill by the din and clatter of the cars 
as they pass along the streets." 

This action on the part of the exponents of the several 
ologies represented in the learned assemblage, commendable in 
spirit as it was, seems to have had an unfortunate effect in 
several communities, as it has been eagerly seized by those 
,·.- ho are seeking an excuse for criticising local transportation 

companies. These self-appointed guardians of the public weal 
seem possessed of the idea that street railway companies take a 
peculiar delight in using " flat wheels," and a campaign has 

been started against them. Of course, the idea is simply ab
rnrd, but a gullible public has been found in many places to 

take the charges seriously. If it were not for the annoyance 
to which the companies are subjected this campaign would be 
simply ridiculous. As it is, the operating companies may be 
depended upon to co-operate with any practical .plan that may 

be proposed, and they are always ready to take the initiative 
when conditions require improvement. But it is much easier 
to recommend "noiseless car wheels" than it is to provide them. 

The term is used, of course, to cover the rolling stock; which, 
from its very nature, is bound to make more or less noise, even 

under favorable circumstances. This is due to the condition of 
the track, trucks and motors as well as the wheels themselves, 
and where the noise is excessive the source of trouble can very 
often be traced directly to the failure of the municipality to 

pave the streets properly, thus contributing directly to the con
ditions complained of. When the pavement is poor the entire 
traffic is done over the street railway tracks, and this naturally 

plays havoc with the roadbed, th e deterioration extending 
gradually to all parts of the equipment. 

The fact of the matter is that the greatest part of the noise 
from the streets, certainly from those paved with belgian block 
or brick, comes, not from the street railway cars but from 

vehicles traveling over the rough pavement. The most effec

tive reform in such cases would be to afford such facilities 

to the railway companies as would encourage the general trans

portation by them on rail s of the merchandi se which is now 

carted from one part of the city to another with so much noise 

and confusion. Such a plan would not only produce the remedy 

sought, but would relieve the taxpayers of a large part of the 

maintenance of the pavements at the public expense. If the 

critics of the street railways would press their investigation a 

little farther and not be so ready to lay the blame on the trans

portation companies, they would find that the municipality and 
the public are the chief offenders. Reform, like charity, should 
begin at home. 

Railway Papers at the Institute Meeting 
Following the plan which worked so successfuly last year at 

the Great Barrington meeting, the American Institute of 

Electrical Engineers has assigned an entire session of its gen

eral meeting at Niagara Falls this year for the reading and 

di scussion of papers upon electric railway subjects. The list 

cf subjects to be considered and the selection of members to 

whom they are assigned leave no room for doubt as to the 
value and interest which this feature of the gathering will have. 

Last year Railway Day was the most important part of the 

Great Barrington meeting, and this year it is evident that 

the committee in charge of the Niagara gathering is deter
mined to continue the good work so auspiciously begun. The 

fact that President-elect Arnold has been so closely identified 
with electric railway engineering, and is at present devoting the 
greater part of his time to this department, is an additional 
assurance that the electric railway will continue to receive its 
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share of a ttention in the work of the Institute during the te rm 
of the new administration. 

Tailings from the Berlin-Zossen Mine 
Although it is now nearly two years since the notable tests 

on the Berlin-Zossen line were initiated, there has, as yet, been 
no complete account of the results obtainable. T his seems 

somewhat strange in view of the official character of the tests 

through government assistance in them and the g reat interest 
possessed in the results by the railway world. W e have pub

lished, from time to time, such information as became avail

able, but the sum total of it all is far less than we could wish. 

A bulletin of the International Railway Congress just pub
lished contains an ar ticle by M . Gerard, inspector-general of 
the, Belgian railways, which throws some additional light on 
thi s most interesting subj ect. A lthough much of the material 

w ill be old to our readers there a re not a few points remaining 

whi ch are well worthy of comment. 
The present report is full y confirmatory of the earlier ones 

as regards the sat isfactory operati on of the current collector s. 
A pparently compli cated as the triple bows were they are re
por ted as working in the most sati sfac tory manner a t a ll speeds 

up to 100 m. p. h. , and with very li t tle sparking until the 
voltage on the working conductors reached 13,500. It is, there

fo re, safe to say that current collect ion is not to be counted 
among the material difficulties of working at very high speeds 

with high voltage on the trolley wires. E very difficulty thus 

di sposed of is a clear gain, and if a single phase rather than a 

polyphase system be used, the ques tion of trolley contacts be

comes of even less moment. 
A nother important matter on which some new light is 

thrown is the performance of the cars in themselves, as regards 

steadiness and comfort. Knowing that the fin al limitation of 

the speed obtained was chargeable directly to the track, one 

might fancy that the running of the cars was somewhat rough, 

but it appears that while at a speed of about 62 111 . p. h. there 
was some pitching of the cars, this passed off as the speed 

increased, and at 75 m. p. h. to So 111. p. h. the motion was 

remarkably smooth. This bears out in a most in te resting 

fashion the statement which we have frequently made in 

dealing with such matters that there is a marked steadying 
action at high speeds which probably materi a lly lessens the 

trac tive resistance, and presumably accounts for the di sc repan

cies between the resistance found at 50 m. p. h. or 60 m. p. h. 

and that above and below such speeds. Of course, the con
ditions with respect to thi s must vary with the track and the 

construction of the train, but it is certain that the tractive 
effort required, apart from air r esistance, at great speeds is 
~.stoni shingly small. Whether, as the report intimates, the 

cars could have heen very materially li ghtened without causing 
troubl e is another matter , on whi ch, it seems to us, the evidence 

i-: somewhat insuffici ent. 

Dy fa r the weakest point di sclosed in the tes ts was the 
feasible acceleration. \ Ve arc by no means fanatics of the sub

ject of acceleration ; in fact, we think that overmuch impor tance 
is often a ttached to it , but the max imum rate o f accelerat ion 

in the Zosscn run s was about 8 ins. per second per second. 
T hi s is much too low fo r anything hu t long, cont inuous runs, 

fo r it means that th e cars must run between 3 mi les and 4 miles 
in order t o reach a speed of even 70 m. p. h . or so, and pro

portionately fur ther fo r higher speeds. T his accelerati on 
migh t have been increased grea tly, the repor t sta tes, had the 

power station been able to back up th e motors to th eir full 
power, whi ch is doubtless co rrect, for the motors even in ac

celeration were not pushed even to th eir normal output fo r 

• continuous running, but, as we shall present ly see, the sta rting 
conditions in these motors were drasti c. 

As to braking, the results were rather more sati sfacto ry, but 
sti ll not as good as were desirable. At 75 m. p. h. the car re
quired about three-quarters of a minute and about half a mile 
for stopping, and, as a lready reported, the heati ng of the brake

shoes was very severe. A t 88 111. p. h. to 90 m. p. h. the time 
requi red fo r a stop was nearly a minute and a qua rter, and the 

space about a mile. As genera lly happens the brake re ta rdat ion 

was materia lly less effective at the h igher speeds. A t the fu ll 

speed contemplated, 125 m. p. h ., braking would be still more 
difficul t, and this is evidently one of the points to which espe

cial a ttention must be di rected in future work a t very high 

speeds. 
W ith respect to the absolute power required at the car the 

final results were, as is now well known, most encouraging. 

At the highest speeds atta ined the fa ilure of the track inter
fered with instrumental observations on the cars, but at 87 

111 . p. h. the input a t the car was only 520 kw. The effi ciency 

curves of the motors are open to some quest ion, but it hardly 

seems likely that the output was more than about 500 hp. I n 

other words, at thi s high speed the motors were only half

loaded, which accounts in par t, at least, for the low power 
fac tors obse rved. T hese ranged in general from 0.60 to 0.50. 

Motors designed fo r ra ilway service, wi th rather wide air 

gaps, cannot be expected to show as good results as motors 

designed for stati onary service, and thei r weakness in power 

fac tor shows especia lly a t low loads. In starting the power 
factor conditions must have been still more unsati sfactory, and 

the actual effici ency of the car equipments is stated to have been 

43 per cent and 48 per cent fo r the respective cars during the 
period of acceleration. T hi s accounts fully for the troubl e 

encountered at the power stat ion. 

A t full speed the efficiencies would have been considerably 

increased, and it is only fa ir to say that at no time during the 

tests were the conditions such as to give the electr ical equip-

111ent a chance to appear at it s best. 

T he story of the air resistance has already been told. I t 
proved to be rather less than was an ticipated from the earlier 

experimental data, and it was fully evident that the normal out
put of 1000 hp provided in the motors would have been ample 

fo r the proj ected speed of 125 m. p. h. It is worth noti ng that 

the coasting experiments, somewhat un sa ti sfactory, as all coast
ing experiments arc, gave th e tota l mean resistance from a 
speed of 66.8 111. p. h. to rest, as 8.3 lbs. per ton, while i f any con
fidence is justified in the speed vari a ti on during the coast, the 

resistance, from 66 111. p. h. clown to 33 111. p. h., was 16.8 lbs. 
per ton. From the somewhat varying results in power required 
about 300 kw was demanded at the higher speed just named. 
while th e demand at 75 111 . p. h. to So 111 . p. h. was only about 
100 kw more. 

As a whole, this latest repor t tends to confirm the opin ion 
j ustified by the earlier ones that the diffi culties in the way of 
hi gh speed have been generally overestim ated, and tha t they 

pertain to the mechanical ra ther than to the electrical part of 
th e problem. T he fi rst considera t ion is most unquestionably 

th e track, which must be of th e ve ry best construct ion t o stand 
speeds of 1 00 111 . p. h. and upwards. Next come the brakes, 

and the deliberate judgment of the commission in charge of the 

Zosscn work is that the ai r brakes, as used, were insuffi cient, 

and th at other means of checking the speed must be adopted. 

Arni so the matt er stands- with the electr ical di ffi cult ies re

duced to in signifi cance, and the speed in full grasp when com
mercial condition s requi re it. 
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ELECTRIC INTERURBAN FOR FREIGHT AND PASSENGERS · 

The formal opening of the first section of the Lackawanna & 
\i\Tyoming Valley Railway between Scranton and Pittston, on 
May 20, was an important event in that district and for the 
interests identified with the interurban electric railways of 
Pennsylvania. The new line is an important addition to the 
railway facilit ies of the valley, and it makes a radical depar
ture, in many respects, from the practice that has been very 

among so large a number of people, and none whatever to en
courage or stimubte travel'. 

In considering the project of a new road to enter this terri
tory the existing competition made it ne cessary to offer better 
serv ice than that supplied _by any of the other roads. High 
speed and ability to handle heavy traffic were considered to be 
of great importance, and, although the district to be traversed 
is rugged, it was possible to secure low grades and easy curves, 
in addition to a line as direct as possible between the two ter-

Street Railway Journal 

MAP OF MAIN LINE BETWEEN WILKESBARRE AND SCRANTON 

genera lly followed in the building of interurban properties in 
other parts •of th e country. T he faci liti es which this railway 
wi ll have for developing freight as well as passenger business, 
the character of construction and equiµment throughout, and 
the connection s which it has establi shed, distingui sh it from any 
other electric railway that ha~ thus far engaged the attenti on 
of tran sportation experts and engineers. The road, wh en com
pleted, is intended to carry passengers , baggage and merchan
di se between the ci ti es of \Vilkesbarre and Scranton and towns 
of considerable :-nagnitude in the Lackawanna and \Vyoming 
Valleys in their immediate vici nity. An extension will also !Je 
built to Carbondale. 

The terminal citi es are about 20 miles apart; Scranton having 
a population within 8 miles of its city hall of about 150,000, 

and \i\Tilkesbarre with more wealth per cap ita than any other 
city in P ennsylvania. Between th ese citi es and in th e territory 

o.~--;-::. 
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minals and passing en route through the most important inter
vening towns. The engineering and legal obstacles were 
finally overcome in spite of the fact that local opinion held that 
desirable avenues for high-grade railroad building in the dis
trict had already been exhausted. 

A route passing through Pittston, the principal intervening 
city, was laid out. and the necessary property was secured by 
purchase, so that 1.he road had its own private right of way the 
entire distance. It was then determined to continue it beyond 
Scranton to the ,ity of Carbondale, 17 miles distant. General 
railway charters were obtained under the laws of Pennsyl
vania for the No··thern Lackawanna Railroad from Scranton 
to Carbondale, the Scranton & Northeastern Railroad from 
Scranton to Pittston, and the Central Valley Railroad from 
Pittston to Wilke:ebarre. The Transit Contract Company was 
a lso formed to construct the properties. 

\\ ~ 
\\ 

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

f 
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F RE I GHT AND PASSENGE R TERMI NA LS AT SCRANTON 

immediately surrounding them are thriving communities, vary
ing in size from P ittston, with 25,000, and Carbondale, with 
15,000 inhabitants, down to several with a population of from 
7000 to 1000, all of which are dependent upon the two larger 
cities fo r commerce and pleasure. Both cities are on trunk 
lines running from New York city and Philadelphia to the 
north and west, but as the region was developed principally on 
account of its coal deposits, comparatively little attention has 
been gi ven by railroads to its commercial needs beyond those 
relating to its m;ning interests, ·so that little effort was made· 
to accommodate the intercourse that naturally would take place 

Extensive termmals were obtained at Scranton and \Yilkes
barre by purchase, a central location was secured through the 
heart of Pittston, and a perpetual right to enter \i\Tilkesbarre 
extending from a point near the city line to the \i\Tilkesbarre 
terminal. 

THE SCRANTON TERMINAL 

In Scranton the terminal adjoins the principal street, and 
immediately abub upon and connects by tracks with the freight 
terminal of the Delaware, Lackawanna & Western Railroad. 
This city is the county seat of Lackawanna County, and it 
ranks third in size: in the State. There are 40 miles of el~ctric 
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stree t car lines within the city limits and 75 miles of similar 
lines extending beyond the city. It has many fine public in
stitutions and 125 incorporated manufacturing establishments, 
representing $2:,.000,000 of investments, attracted by the 
cheapness of fuel. 

The property belonging to the company in Scranton consists 
of about 98 acres of land, which formerly comprised the site of 
the Lackawanna Iron & Steel Company's "North Works." It 
has a frontage of rnoo ft. on Cedar Avenue, and extends back 
about half a mile in a southeasterly direction. This plot of land 
\\ as covered by bttildings suitable for the manufacture of steel, 
but they have ber11 removed, and approximately 70,000 cu. yds. 
of earth have been used in grading. Close to the property 
runs Roaring Broc•k, a stream which, about 5 miles further up, 
serves in part as a source of water supply to th<- city of 
Scranton. Two rtservoirs are formed by dams on this prop
erty, and the water thus conserved is utilized about the yard. 
An 18-in. water main, starting at the upper reservoir, runs 
through the full length of the yard, and is tapped at intervals 
to serve feed water to the power plant and. fire protection at 
other points. A water main from the city also enters the 
grounds and supplies water for these and other purposes. 

Four principal buildings occupying this property are de
vo ted to the operation of the railroad, namely, the passenger 
station, the freight depot, the power house and the car house 
and repair shop. These buildings were not limited in size by 
the encroachment of any others or by the service of other 
departments in the organization of the road, and, consequently, 
are ample in their design, not only for the present but for 

future development, and the possibiliti es have a lso been con
sidered of further extensions. In design they may Le desc ribed 
a rchitecturally as an adaptation of the Tudor-Gothic type, and 

F RONT OF SC RA NT O N PASSENGER STATIO N 

a re in appearance not only handsome but particularly appro
priate to the character of the service for which they are in
tended. They are of brick, with a ll sills, lintels, quoins, 
cornices, belt courses, copings, etc., of concrete moulded into 

LOOP AT TIIE SCRANTON PA SS ENGER STATIO N 
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blocks made on the grounds. T he footings and founda tion 
walls are a ll of concrete, and "granolithi c" fl oors.have been put 
in, except where otherwise required to se rve special purposes. 

engineer and his forc e of assistants and draftsmen. A fire
proof vault, 25 ft. 6 ins. x IO ft., serves as a receptacle for 
records a t one end of the ha ll way, and ample toilet facilities 
are provided at the other end. The basement serves the 
janitor for storage and general purposes, and contains a lso 
the appara tus for the hot-water system used in heating the 

PASSENGER STATION 

This building 1s an E-shaped structure, 83 ft. 6 ins. long, 
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building. A flat roof extends over the front steps and the 
side loggia, and a sloping roof cove rs the curved platform 
in the rear and is shaped to accommodate the track loop im
mediately contiguous to the stat ion. A wide plaza, with 
asphalt pavement, se rves as an approach, a21d ev~ry con
sideration has been given to avoid inconvenience on occasions 
whe n la rge crowds have to be handled. 

FREIGHT DEPOT 

F REH;H T HOUSE J\ND UFFICE AT SC R ANTON 

The freight stati on is located about 350 ft. south of the pas
senger station, and is one-story high, rectangular in shape, 
IOo ft. x 50 ft., with an office extension 20 ft. x 20 ft. at the 
western end. The floors of thi s building are of heavy mill con
struction, with IO-in. x r4-in. girders, IO-in. x T2-in. joists and 
3-in. splined plank, all of Southern ye llow pine. All doorways 
are protected on their edges by steel angle-irons, and steel con-

and 27 ft. deep. It has a basement and is two 
stori es in height. On each encl a loggia, r I ft 
wide, fo rms a covered passageway from the 
street to the platforms in the rear. The central 
part of the ground floor is occupi ed by the 
ma in waiting room, which contains a ticket 
offic e booth and news stand. T he floor of thi s 
room is of mosaic tile, and the woodwork is of 
dark paneled oak. Electri c li ghts, let into the 
ceiling, give a pleasing effec t to thi s feature of 
illumination. The left wing contains the men's 
and women's waiting rooms, and the right 
w ing is reserved for the baggage room, the 
receiver's and despatcher's offices and the stair
way leading to the second story. 

The second flo01"' is occupied by the offic es 
of the executive department of the road. A 
hall running the length of the building sepa
rates the offices. In front a re the offices of 
the general manager and auditor, and in the 
rear the superintendent, the paymaster , the 

. . 

"."---.:_ • y ... , .. -~ ... 
REPAIR SHOP, SHOWING INSPECTION P I'lS AND METHOD OF RAISING CAR 

TO REMOVE TRUCK 



STREET RAILWAY JOURNAL. 867 

nections a re used in the roof truss connections and elsewhere, 
as demanded in that type of construction. 

A covered platform, 8 ft. wide, runs on each side of the 
building and across the near end, and it is extended along the 
track for 100 ft. A wide roadway, paved with 
belgian blocks, opens from Cedar A venue, and 
on thi s the receiving platfo rm faces. 

CA R HO USE AND REPAIR SHOP 

At the extreme south end of the yard are 

in service. The repair shop ex tension run s th e full length of 
the building, and is divided into a blacksmith shop, 30 ft . x 14 
ft., a t the rear ; a machin e shop, 72 ft. x 30 ft., immediately 
in front, and an armature repair room, 30 ft. x 30 ft., with a 

located the ca r house, on the yard level, and 
adj acent to it, but 12 ft. lower, the power 
house. ~~~:...-~E,: 3:,;h .::i.;....~--:,--.,._~ _;;;'-"::-'-=!'-'::"'".;:::r-=1r=~ 

-~~ 
The car house has a frontage on the yard 

of 146 ft., and is 177 ft. long and 28 ft. 6 ins. 
high in the clear. It is divided into three bays 
by brick fire walls running the entire length of 
t

0

he building. Each of these bays contains 
three tracks and each track can accommodate 
three cars. ·while all of the bays can be used 
for the storage of cars, two are designed for 
that purpose exclusively, and the third is pro
vided with special arrangeme:1ts to facilitate 
repairs, which are accomplished in an exten
sion to the main building that has been spe
cia lly equipped for the purpose. Fireproof 
construction has been adhered to throughout 
the building. The walls a re of brick and con
crete, the roof trusses a re steel lattice girders; 
the floors are of hard-burned brick, and the 
inspection pits in the repair bay are of con-
crete. This bay is provided with two 15-ton 
traveling cranes, moving on runways supported by pilasters 
in the side walls, and an overhead trolley track with a 
pneumatic hoist co-operates with these cranes in the trans
portation of apparatus from this bay into the repair extension. 
The compressed air to operate this hoi st as well as pneumatic 

.,,-., , 

,:...,.,., ,..., 

J::-,,, ~ 

1 

CAR HOUSE AT SCRA NTON 

drying oven, 5 ft. x 7 ft., connecting, and oi l, sand, salt and tool 
rooms each about q ft. square. These rooms are all fully sup
plied with tools and machinery suitable fo r repairs. 

Immediately in front of the repai r department is the office 
of the storekeeper, 31 ft. x 14 ft . and 12 ft . hi gh, with his 

MAIN POWER PLANT, CAR IIOU SE AND REPAil{ SHOP AT SCRA N TO N 

too ls in the repair shop and fo r cleaning motors, car sea ts, etc., 
is furni shed from the ad j acen t power house. By keeping on 
hand duplicate trucks, a rmat ures, etc ., thi s re pair equipm ent 
allows of immediate interchange of parts in case of accident, 
thus all owing the full complement of cars to be kept constantly 

supply room all(! fireproof vault, 5 ft. (i in s. x 12 ft. x 6 ft. , 

and in a second story, which has been provided ove r the offi ce 
an d which runs back over the armature room, is space for the 
conveni ence of the motormen , contai nin g waitin g room, locker 
room, wash room, etc. 
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The building is lighted by electricity and is heated by a hot
water system, the supply for the lat ter being furnished from 
the adjacent power house. 

DWELLINGS 

Convenient of aceess to the ear house, and situated between 
the yard proper and the Delaware, Lackawanna & Western 

\'IE\V UF PIPI NG ABOVE DO l LERS 

Rail n1ad, are six cl\\ elling houses for 
the motormen anrl other employees 
whn,-, e presence may be needed 
promptly in case of emergency. Four 
of these dwell :ngs a re of brick, and 
accommodate two families each. T he 
fifth is a frame building and wi ll 
hou se eight fam ilies, and the sixth 
ho11 :--e is a lsu of wood hut intended fo r 
one fami ly only. T hese houses are 
nicely located nn a private street and 
have ample front and haek ya rds. 

J\ LALN' PO\\~R HOl'S E 

The power house is rectangular in 
sha;ie, 90 ft. 2 in s. wide, fronting on 
the yard. 133 ft. 6 in s. deep and 42 ft. 
high in th e clear to the roof of the 
eng111e room. A semi-octagonal ex
tension on the engine room side re
lieves the uniformity of this frontage. 

The building is divided vert ically 
Ly a briek fire wall, whieh separates 
the boiler and engine room. This 
wall contains the pilasters whieh aet 
as supports to one of the runways for 
the traveling crane in the engine 
room. Each of the two departments 
has a basement and main floo r, and 
the exten sion before mentioned has a second floor to accommo
date part of the condensi ng apparatus and a lso automatic lubri
cating mechanism. The fir st floor of this extension is oceupied 
by the engineer for offiee purposes. 

THE STEAM PLANT 

The boi ler room is 128 ft. IO ins. long by 42 ft. wide and 26 
ft. 6 ins. high. It is arranged to accommodate seven Babcock 

& Wilcox water-tube boilers, fi ve of which are installed and the 
others to be supplied when additional power is needed. 

The normal capacity of eaeh of the boilers is 400 hp, and 
each is capable of developing 50 per cent additional power 
without overcrowding. Eaeh boiler has 189 tubes, and all are 
held in position by cast-iron headers connected with three 42-in. 

steam drums. The latter are provided with 
4-in. niekle-seated pop safety valves, set to a 
working pressure of 160 lbs. 

The boilers are grouped in four batteries, 
three of two each and one single, and all have 
foundations of coneretc. The se ttings are of 
standard design, except that the front col
umns, which ordinarily serve as supports to 
the boilers only, have been made heavier and 
are designed to act in addition as supports to 
the coal bunkers overhead. 

Roney meehani eal stokers are used, and 
they arc operated by Standard stoker engines, 
as shown in the illustration on this page. 

Coa l is delivered to the station in ears upon 
a track which parallels the side of the build
ing adjacent to the boiler room, and extends 
beyond the grade line of the yard 12 ft. above 
the boiler room floor level on a wooden tres
tle. Under this trestle, which has an open 
floor, are bins lined with steel, with chutes 
direeted toward a hopper over a Robins belt 
conveyor, both of whieh are proteeted from 
the weather by a housing. This eonveyor is 
driven by a motor having a capaeity of 25 
tons per hour, running at 350 ft. per minute. 

BOILER ROOM AND STOKERS 

Receiving the coal from the hopper and carrying it up an 
ineline the conveyor enters the boiler room above the boiler 
level and automatically distributes its contents the whole 
length of the eoal bunker, which is situated above and in front 
of the boilers, with a holding capacity of 250 tons. This coal 
bunker, which . is supported by steel columns, consists of a 
trough-shaped steel skeleton surrounded by concrete and 
masonry so that no iron work comes in contaet with the coal, 
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thereby preventing corrosion and the transmission of heat in 
case of fire accidentally occuring in th e pockets into which the 
bunker is divided. Each pocket is provided with a hopper
shaped floor to which is attached a cast-iron outlet box and 
steel chute, which delivers the coal by gravity directly into the 
stoker hoppers, the supply being regulated from the fire room 
floor by cut-off grates inserted in the coal chutes. 

The ashes from the fires fall into hoppers underneath the 
grates, and arc clumped into an ash-car, running on a track of 
20-in. gage underneath the boilers the full length of the boiler 
room. This track runs onto the platform of a hydraulically 
operated hoist at the end of the building. The car, filled with 
ashes, ascends to the yard grade and is transported wherever it 
may be desi red. 

The draft caused by the chimney, although ample when the 

Exciter ~000-hµ Generating Set 

back connection of the boilers through dampered ducts into 
a flue formed by the division wall between the boiler and 
engine room on the one side and rear wall of the boilers on the 
other, the former being protected by a 2-in. a ir space. The 
roof of this flue is formed of steel T-beams, which carry a 
double row of firebrick. This flue is provided with a suitable 
clamper for use whenever necessary. 

The flue leads outside of the building and there con nects 
with a chimney of Alphons Custocli s construction I 18 ft. high , 
9 ft. 10 in s. diameter in side in the clear, res ting on a concrete 
foundation 20 ft. 9 in s. square. A cleaning door has been pro
vided in the base of the chimney for conveni ence of access to it s 
interior, and a ladder of ¾-in. galvanized round iron step s nms 
from the ground to the top both in side and out. 

Two \Vorthington pumps of the outside end-packed plunger 

Direct-Connected Switchboard Alternatini;::-Current Switch board 

GE N ERAL VIEW OF ENGINE ROOl\I I N l\IAI N PO\\ E R HOUS E 

larger sizes of fuel are burned under the boilers, is not de
signed to be sufficient when culm is used. To supplement it 
two 140-in. " three-quartered housed" blowers with top hori 
zontal outlets and self-oiling bearings are provided. These are 
in stalled in a one-story extension to the boiler house on the 
basement level. The capacity of these blowers is ample for 
the entire boiler plant, so that one blower may be held in 
reserve. Each blower is direct-connected by means of a 
flexible belt coupling to a Standard engine. These blowers 
take their supply from the boiler room through grati ngs in 
the floor and discharge directly into the air tunnel, running 
the full length of the building in front of the ash pit. 
From this tunnel sepa rate cast-iron air connections provided 
with suitable hand-controlled dampers open to the space 
hclow the grate bars under each boiler, which has bee n de
signed so as to close tight again st the resultant air pressure. 
The products of combustion from the fires pass from the 

type stand on the floor at the north end of the boiler room. 
The suction ends of these pumps a re connected in duplicate 
with the 18-in. main from Roaring Brook. the city main, the 
hot well of the condensing system and an in-take well located 
by the side of Roaring Brook reservoir contiguous to the pmxer 
house . 

This in-take well, 8 ft. in diameter and 18 ft. deep, is con
nected to Roaring Brook hy a concrete conduit, 38 ins. in 
diameter . The suction inlets at thi s source of supply a re pro
tected hy foot valves and strainers of standard make, and the 
connection with the hot well of the condenser system is also 
provided with proper arrangements for excl uding dirt and oil. 
All of these duplicate co nnec tions are guarded by valves so 
that either pump may be repaired without interrupting the 
service of the other, and the water supply may be obtained 
from either the suction well or the water main when the con
denser is out of se rvice. 
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T he high-pressure water p1p111g from the pumps to the 
boilers is of extra heavy quality and has ex tra heavy fittings. 
T he water passes through an especially designed horizontal 
closed feed-water heater on its way to the boilers, provision 
be ing made so that it may be by-passed in case of accident or 
to facilitate cleaning or repairs. 

The blow-off pipe of each boiler is provided with an angle
valve and a fl anged gate-valve. In addition a similar valve 
is provided in the main blow-off line between the boilers 
and the free end leading to Roaring Brook, with a cross con-

Back of Direct-Connected Switchboard 

reaching the throttle valve. A ll gaskets in the . main line of 
piping are of corrugated copper. 

The first auxiliary steam header, 5 ins. in size, serves to 
supply steam to the stoker engines, the condenser, circulating 
pump and the rotative dry vac~um pump. ' 

The second auxiliary header, 8 ins. in size, supplies steam to 
the boiler feed-pump and the blower engines, to the exciter 
engin es through steam separators of special design, to the air 
compressor for the cleaning system and to the steam pump for 
the car house hot-water heating system. 

All drips from the live steam system are connected with a 
Holly receiver, and the water of condensation is automatically 
returned to the boilers by the Holly gravity return system. 

The main exhaust pipe of each engine, 24 ins. in diameter, 
is of cast iron. A 30-in. condenser entrainer is set in the middle 
of the extension to the engine room, and with easy bends the 
two main exhaust pipes lead to this. A gate-valve, hydraulic
ally operated from the engine platform, cuts off each engine 
from the condensing system when the latter is not in operation, 
and a multi-ported 20-in. relief valve is connected in on the 
engine side of each gate-valve, which, in case of loss of vacuum, 
automatically opens to the atmosphere, relieving the exhaust 
sys tem and allowing the engines to run uninterruptedly at 

Back of Alternating-Current Switchboard 

WI RI NG OF SWITCHBOARDS I N MAIN POWER HOUSE 

nection to the feed-water system, so that in the event of failure 
of any individual feed line any boiler may be temporarily fed 
th i.ough the blow-off connection. 

T he steam piping is a ll of standard full -weight wrought-iron 
pipe with extra heavy fl anged fittings and extra heavy Chap
man gate valves with outside yoke and screw. It is arranged at 
the boi lers, in a system of manifolds having a main and two 
auxilia ry headers, all interconnected and supplied with valves, 
so that any part of the system may be isolated for repairs 
without interfering w ith the running of the rest of the plant. 
T he main header is connected with the boilers by flanged 12-in. 
wrought iron pipes having la rge radius bends, and is dripped 
automatically to the boilers by the H olly Gravity return system. 
Steam is supplied to each main engine through a 10-in. pipe, 
in which a steam separator of special design is located before 

atmospheric pressure. For this connection the main exhaust 
pipe extends directly to the roof, where it is capped by an ex
haust head, properly dripped to protect the roof. From the 
entrainer the main ·exhaust pipe, of cast-iron, to accommodate 
the exhaust from two pipes, rises vertically and joins an elbow 
connecting with the top of the condenser. 

The exhaust steam from the exciter engines, the stoker 
engines, blower engines and boiler feed pumps passes through 
the feed-water heater previously mentioned, which is situated 
above the boilers at the end of the boiler room near the engines 
and pumps. A back pressure valve, suitably located in the free 
exhaust pipe, insures sufficient pressure and corresponding 
temperature for heating the water. The exhaust header with 
which these exhaust pipes connect before entering the heater 
is furnished with a gate-valve and by-pass to the roof, and the 
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plant may be run with free exhaust in case of accident to the 
heater. A branch from this exhaust header leads also to a 
coil heater in the basement of the boiler room, which serves 
to heat the water for the hot-water hea1 ing system in the car 

EXCITER SETS IN MAIN POWER PLANT 

house. A nother branch carri~s the exhaust steam beneath the 
grates of the boiler for cooling purposes. 

A semi-octagonal bay, 19 ft. 6 ins. x 15 ft. 9 ins., at the 
middle of the side of the engine room accommodates the con
densing apparatus on its basement and second story. The 
central feature of this system is a 30-in. standard Worthington 

LINE AND TRACK CONSTRUCTIO N 

elevated jet· condenser having a normal capacity to condense 
75,000 lbs. of steam per hour and maintain a vacuum of 26 in s. 
of water with condensing water at So <legs. F. The main cir
culating pump is of the Worthington turbine type. It is located 
iP the basement, and is direc tly connected with a J u11ior engine, 

mounted on a common bed-plate. This pump will deliver 
6000 gals. of water per minutes againct a 30-ft. head while 
operating at a speed not to exceed 320 r. p. m., and under 
these conditions is capable of developing an efficiency of not 
less than 65 per cent of the power delivered on the pump shaft. 
An air cooler and a IO-in. x 18-in. x 18-in. Worthington rotative 
dry vacuum pump serve to abstract a ll saturated a ir vapor from 
the spray chamber of the condenser. The water for condensing 
purposes is obtained from the in-take well connected with 
Roaring Brook reservoir, and, after passing through the con
denser, is discharged into a 36-in. concrete conduit w hi ch leads 
down the bank of Roaring Brook and empties into it a half-mi le 
below, where the dam, which form s the reservoir, is located. 
Thus, in times of low water the reservoir acts as a large 
storage basin for condensing purposes, the cool water being 
suppli ed from the upper end and di scharged hot into the lower 
end, half a mile away. In its passage back to the upper end 
ample time has elapsed for the temperature to fa ll. 

A ll live steam piping, including the flang es and heads of 
steam drums, is covered with the best quality of magnesia 
moulded blocks, securely wired to the piping and plastered w ith 
¼-in. thickness of magnesia cement, which, in turn, is covered 
with a thickness of res in-sized paper. A canvas jacket en
circles the whole. T he auxiliary exhaust system and the ho1 
feed-water piping and heater are covered with asbestos sec
tional covering I in. thick. 

ENGINE ROOM 

This room is 128 ft. IO ins. long and -J.-1- ft. high in the clea r. 
The front end is 5-1- ft. 8 ins. wide, while the rea r end is IO ft. 
narrower; the additional space in front accommodates the 
switchboards and accompanying apparatus. The view of thi s 
room, given on page 869, shows one of the large direc t-con
nected generating sets in the center, an exciter set to the left of 
the picture and the alternating-current switchboard and direct
current switchboard on the right, the alternating-current board 
being in the foreground. Views of the backs of these boards, 
showing the wiring connections are also presented. 

CHARACTERISTIC CURVE 

The enclosure is spanned by a traveling crane of 35 tons 
capac ity and of 42-ft. span. It travels on runways 3..J. ft. 6 ins. 
high from floor to base of rails, supported by brick pilasters iu 
the building walls. The room is arranged to house three main 
engines, two of which a re in operation, a nd the third can Le 
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furn ished on short not ice when the traffic on the road increases 
sufficiently to require its service. 

T he two engines now running a re duplicates, and either is 
capable of fu rnishing sufficient power to operate the road for 
the present. Each engine is of the 'vVestinghouse verti cal cross
compound type fitt ed w ith Corl iss 
valve gear. Both of the cranks a re 
overhung, and the cylinders a re su f-
fic iently apart to a llow the fl y-wheel 
and ro tating parts of the generators 
tn be mounted on the engin e shaft be
tween bea rin gs. The hi gh-pressure 
cylinder is 30 in s. in di ameter , the 
low-pressure cylinde r 60 ins., w ith a 
48-in. st roke. T he- normal capac ity 
of each eng in e, at 94 r. p. 111 •• w hen 
running under 160 lbs. steam pre~
sure and condensin g, is 2000 ihp , with 
a capacity for 60 per cen t over load 
:it higher pressu re. 

the basement floor di rectly to this tank by compressed air, and 
thence it descends by g ravity to the cylinde r lubricating o il 
pumps on the main engi nes. 

A n 8-in. W est inghouse steam a ir compressor with automatic 
control is located on the engine room wall , and is connected with 

T hese engi nes are a rranged tn 
opera te the generators in multipl e 
and a re synch ron iz ed from the main 
switchboa r<l. A sw itch controls a 
motor on each engi ne, w hich a lter s 
the pos ition of a weight on a lever 
connect ed with the lay sha ft of the 
eng ine governor , thu s in creasing or CUT T H RUUC H ROCK TO CROSS UN D E R E Rl E TRAC K 

dec reasing the weight on the governor spindle and g ivin g the 
desi red speec.l contro l for synch roniz ing the machin es and ::i lso 
fo r d ividi ng the load even ly w hen the machin es a re runnin g in 
pa ra lleL 

T here a re two gage boa rd s att;-, i: hed to each engine, one on 
the Anor leve l and the ot her on t:1e upper pla t fo rm, Each 

a standarc! receive r tank. P ipe conn ections run from the latter 
t() the generators and switchboa rd fo r removin g dust from 
contac t sur faces of swi tches, etc. A pipe run s a lso to th e 
car house to fac ili tate the cleaning of motors and plush 
car seats, etc., an<l to the repa ir shop fo r the operation of 
pneumati c tools, hoists, etc. 

.,, .,,-.,,.f•' ..... 

Double-curr ent generators, of 1250-kw ca
pacity each, were adopted fo r this p-lant, be
cause of the r equirements of the ser vice, T he 
alter na ti ng-cu rrent end of the termin als sup
plies cur rent at a voltage of 390 , and the 
d irec t-curren t end a t 650. T he generator fi elds 
are wound for a 125-volt exciter current. 

-~.~~~ , ~ ~:~i:~ 
Two uni ts have been supplied to the exciter 

service, each consisting of a 130-hp W esting
house compound engin e with out-board bear
in g and extended shaft fo r receiving th e a rma-

BRID GE CO NSTRliCTION OVER lVIEADOW BROOK 

board contains a steam gage, a r eceiver-pressure gage and a 
vacuum gage. T he upper boards also have an indicator and 
conn ecti on for controlling the hydraulically-operated valve on 
the exhaust pipe at th e condenser. T here is a lso a push button 
on thi s board for operating the Monarch safety engin e stop, 
w hich stands upon the floor in front of each engine. T his 
engine stop can be operated by hand at the electric switch 
board, and in addit ion it is connected by a belt to the engin e 
shaft so that when th e eng in e atta ins a higher speed than that 
fo r which the stop was set it automati cally closes the th rottle 
va lve and shu ts off steam. 

T he oil d rips from the ma in eng ines, th e main generators, 
the exciter s, the circulating and vacuum pumps a re all piped 
together so as to bring the oil to a filt er located in the basement 
under the engine room. From thi s fi lter the oil runs by gravity 
to a sto rage tank ad joining it, and from there it is pumped by 
H Dean duplex steam pump to a r eceiving tank at the top of the 
condenser extension at the side of the engine room . From thi s 
tank the oil descends and is distributed by a piping system of 
poli shed brass. A separate tank fo r th e cylinder oil stands by 
the side of th e machine-oil tank in the atti c of the condenser 
ex tension. Cylinder oil is forced from the or iginal barrel on 

ture of the exciter generator of 62,½-kw ca
pacity. Each unit is capable of supplying ex

citer cur ren t corresponding to the maximum load, and hence 
one unit may s tand as a r elay. 

T wo switchboards have been installed, and provision is made 
to accommodate another when the thi rd engine and generator 
are in sta lled. They a re of whi te Itali an marble, 2 in s. thick, 
set in a steel fr ame, and present an attractive appearance. 

T YPI CAL CROSSI NG STATION 
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These switchboards accommodate the connections from the 
direct-current and alternating-current terminals of the alter
nating-current-direct-current generators respectively. The 
direct-current board has six panels, namely, two generator 
panels, two feeder panels and two exciter panels. The genera
tor panels are connected to the direct-current side of the gen
erators, the feeder panels to the third rail, and the exci ter 
panels to the exciter units. The generators are protected from 
casualties on the line by vVestinghouse brush type automati c 
circuit breakers mounted on both the generator and feed er 
panels. The alternating-current board consists of two genera
tor panels and a transformer panel, equipped with Westing
house round dial instruments, an indicating wattmeter, a 
direct-current ammeter for the field circuit and an a lternating
current ammeter, which can be cut in on any one of the three 
phases. 

Two alternating-current voltmeters are mounted on a swing
ing bracket on one end of the board, and on the opposite end is 
another bracket on which is mounted the synchroni zer and a 
power factor meter. On the alternating-current generator 
panels are mounted two non-automatic circuit breakers to 
enable the machines to be cut off without burning the main 
1,witches. The alternating-current side of the generators i~ 

TYPICAL VIEW OF ROADBED 

protected from the results of short circuits by three Westing
house brush-type automatic circuit breakers mounted on the 
transformer panel. This panel carries also three 4000-amp. 
alternating-current meters. 

The transformers, four in number, one of which is held in 
reserve, are of the water-cooled type of 800-kw capacity each. 
They are located on the basement floor under the engi ne room. 
The floor above them has been left open, but it is protected by 
a substantial railing, allowing free access to them from above 
Ly the traveling crane to facilitate dismantling and assembling 
in case of repair. These transformers rai se the current from 
390 volts to 22,000 volt s before it passes through bayonet 
switches for the purpose of isolating a defective or damaged 
transform er, and then passes through the \Nestinghouse static 
interrupters to the high-tension pole-type fu se sw itches, and 
thence to the upper gallery, where low-equivalent li ghtning 
arresters are placed. To these are connected the outgoing wi res 
of the transmi ssion line. 

TRA NSMISSION LINE 

The line consists of three N o. 4 13 . & S. hard-drawn ba re 
copper wires arranged in equilateral triangle and transposed 
once in transit to the sub-station now being erected at Hancock, 
14 miles di stant. Umbrella -- type glass insulators, mounted on 

I .½-in. wooden pins, are supported on wooden brackets, and 
the line is carri ed on 30-ft. to 35-ft. cedar poles, set 5 ft. in 
the ground and spaced 100 ft. apart. 

SUB-STATION AT HANCOCK 

T his station is a building of the same general type of con
struction as those at the Scranton terminal, and will be ar
ranged and equipped for traffic service with passenger and 
freight rooms along the same general lines as the main stations 
of the road. It is, however, intended to have a fireproof tower, 
21 ft. x 22 ft. and 40 ft. high, in which it is proposed to isolate 
all the hi gh-tension current apparatus necessary for lowering 
the voltage from the line for conver sion in the rotaries and ser-

TRACK CONSTRUCTION, SHOWING THIRD RAIL AND 
CROSS-OVER 

vice in the third rail. This equipment is not yet completed, 
but the pla1.1s have all been approved and the work of installa 
tion is in progress. In general the w iring plan is as follows: 

The 22,000-volt current from the line enters the high-tension 
tower, passing through lightning a rresters and hi gh-tension 
fuse switches to s tatic interrupters. It then passes to two se ts 
of hi gh-tension fuse switches, connected to two banks of static 
transformers, one containing three 100-kw and the other three 
300-kw oil-cooled units, and these are so arranged that the_v 
can be used separately or in paralleL The current is lowered 
to 390 volts, and it passes to the alternating-current panel s of 
the switchboard, thence to two \ Vesti nghouse 400-kw rotaries, 
where it is converted to a direct current of 650 volts, and then 
goes to the third rail. 

ROADBED 

T he permanent way 1s nf the very highe :c,l grade of stea111 
railroad construction, and is, therefore, well adapted to hig l1 
speed service and heavy traffic. It has a double-t rack eq uip
ment over the whole line with cross-overs at intervals. T he 
running ra il s for the short lin e to Carbondale are of 75-lb, A, 
S. C. E. section. In the ma in line tu \Vilkesba rre the running 
rail s arc of 90-lb. A. S. C', E. section. S pring frogs and long 
point switches are pro,·icled at a ll cross-overs and rail braces 
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and guard rails are provided at all curves. The ballast is of 
broken limestone throughout, with a depth of bed under the ties 
of 6 ins. to 15 ins. throughout the line. Protected rail-bonds 
a re placed under the fi sh-plates. T hese have terminals Ys in. 

8 ft., 2640 to the mile, and every fifth ti e is 8 ft. 6 ins. long, to 
support the third rail insulating pedestal, which rai ses that rail 
above the running rail s. These pedestals are of reconstructed 
granites, and rest on iron chairs securely sp iked to the ties . 

.... 

V IAD U CT , G82 FT, Jf>N(~, 1\T A.VO C -\ 

UN D E R NEATH THE AVO CA VIADUCT 

in diameter , and are expanded in place by a screw compressor. 
Cross-bonds of 250,000 circ. mils are placed every 500 ft. along 
the line. T he ties a re of Southern yellow pine, 7 ins. x 9 ins. x 

T he third rail is of 75-lb. A. S. C. E. section on both lines, 
and is placed between the tracks to be out of reach of the pas
sengers when boarding or alighting from the cars at the 
stations. T hi s third rail is bonded with two ..i.00,000 circ. mils 
foot bonds. The holes in the rails are punched with a 100-ton 
hydraulic punch and the bond terminals are expanded in place 
by 30-ton hydraulic presses. At the few grade cross ings that 
occur at country roads and at stations the third rail is broken, 
and the ends are connected by two 300,000-circ. mils cables, 
placed in creosoted wooden conduits filled with pitch. At 
these points the ends of the third rails a re provided with ap
proaches to release the shoe frcm contact and to re-engag~ it. 

T he right of way vari es in width from 60 ft. to 150 ft., de
pending upon the nature of the fills or cuts in the vic inity, and 
is protected a long the entire route by a wi re fence of No. 12 
open-mesh galvanized iron wire on white cedar posts, 5 ins. 
in diameter, 8 ft. long, and set 3 ft. in the ground, 15 ft. apart. 
At grade crossings the fence approaches the track and such 
openings as are necessary are protected with cattle guards of 
terra-cotta. All grades have been kept as low as possible, and 
excepting on a temporary cut-off none exceed 2 per cent. T he 
line has been run as straight as practicable; there is only one 
curve of 12 <legs., and such others as exi st have been made easy 
by spirali zing to facilitate speed and comfort. This type of 
construction has necessitated some heavy enginee ring work 
with heavy cuts and extensive fills. The banks in some of the~e 
cuts had to be supported by reta ining walls to make them 
secure. Wagon roads and residences had to be moved, and in 
some instances steam roads were shifted to pr~vent sharp 
diversions and curves. In the crossing of wagon and steam 
roads by going ei ther underneath or overhead, and in the 
crossing of streams many steel bridges were built, supported on 
either stone or concrete abutments of the most solid character. 
At Avoca the longest of these bridges was bui lt. It is, in fact, 
a viaduct 682 ft. long, spanning the tracks of the Lehigh 
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Valley Railroad, the Delaware & Hudson Railroad and the 
trolley line of the Scranton Traction Company. This structure. 
is composed of eight deck spans, seven of which are plate 
girders, varying in length from 50 ft. to 102 ft., and having a 
maximum height of about 60 ft. The pedestals are pin con-

j_J 

with the city of Hazleton to the southwest, at a distance of a 
little over 26 miles. This road runs through a prosperous 
mining region, the inhabitants of which are dependent upon 
and visit Wilkesbarre for social and commercial purposes, and 
as facilities for travel are presented it is only reasonable to 

w. B . I & w. 

FREIGHT AND PASSENGER TERMINAL AT WILKESBARRE 

11ected, and are supplied with roller bearings at all expansion 
points. The roadbed is finished and all equipment installed 
on the division between Scrantorr and Pittston, and in thi s 
nm of 12 miles there are fourteen bridges, varying in span 
from 26 ft. to 93 ft., and twenty-one box culverts of concrete 
masonry. From Pittston to Wilkes-
barre the roadbed has been largely 
graded, and the general character 
of construction is similar to that on 
the section already completed. At 
the approach to Wilkesbarre a via
duct, 554 ft. in length, is being con
structed, which embraces as difficult 
engineering features as any encoun
tered along the line. At this point 
the grade is carried 30 ft. above the 
ground, to carry the road over the 
highway, the Wilkesbarre Traction 
Company's trolley line and several 
tracks of the Lehigh Valley and 
Jersey Central Railroads. The 
wagon road and the trolley tracks 
have had to be moved nearly 30 ft . 
towards the river, and an embank
ment has been built across the old 
highway to bring the roadbed to the 
viaduct. The embankment south of 
the viaduct stretches for about 1000 

ft. along the banks of the Susque
hanna River, passing under the 
bridge of the v\Tilkesbarre & Eastern 
Railroad, the first span of which is 
being rebuilt on a different design to 
allow sufficient room for the pur-
pose. From there the roadbed will 
be carried as a fill, protected from 
the river current by crib work and 
rip-rap, crossing over Mill Creek on 
;1 four -span steel bridge 120 ft. long. At least 12,000 cu. yds. 
of concrete will be used in the construction of abutments for 
the viaduct, and 800 tons of steel will be required in the bridge 
work. 

TERMTNAL FJ\CTLJTTES AT WTLKESBARRE 

The southern terminal of the road is located at Wilkesbarrc, 
the county seat and commercial center of Luzerne County, 
with a population of 65,000 inhabitants. It contains a system 
of urban and suburban street railways comprising 65 miles, 
and has recently hcC'n cr,11ncctccl by a thirr!-rail electric road 

anticipate that they will continue their trips farther up the 
valley towards Scranton. 

The station is located on Market Street and Canal Street, the 
former being the main street of the city, running north and 
south, and stands immediately across the street from the Union 

7. 

PLAN OF STATION AT PITTSTON 

station, into which run the Pennsylvania , the Lehigh Valley 
and the Delaware & Hudson Railroads. Tts frontage on Canal 
Street is 1200 ft., and for this di stan ce it para llels and is in 
contact with the yards of the three steam roads mentioned. 

The passenger stat ion , which will have a frontage on Market 
Street of 50 ft., will be a handsome granite structure of three 
stories. The lower floor will be devoted to the convenience of 
passengers and the upper stories di vided into offices. Ample 
accommodations will be provided for the receiving and deliver
ing freight on tl1e Market S treet front. 
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PITTSTON STATION 

Besides that at Hancock, already described, there is another 
complete intermediate station equipment at Pittston, which is 
a ci ty of 25,000 inhabitants about 8¼ miles from Scranton. 
This station is located on Market Street a short block from 
:rvia in Street, the principal street of the city, and is in every 
way central and conveni ent of access. 

T he character of the building is similar to that of those of 

PASSE N <;ER STATION AT PITTSTON, FREIGHT DEPOT AT 
THE RIGHT 

the Scranton te rminal. and the accommodations for the public 
are as complete in every respect. The building is 46 ft. 9 ins. 
long facing the road, and 16 ft. 6 ins. deep on Market Street. 
A curved roof projects over the platform 7 ft. 6 in s. on a ll sides, 
for protection of passengers from the elements. Just back of 
the passenger station and abutting on Market Street is the 
freight stat ion, a building 108 ft. x 24 ft., harmonizing with 
the main building. I t is provided with an office and ample plat
form facil iti es to meet the demands of the freight service 
"hich is confidently expected at this point. Station platforms 
have been built at frequent in tervals a long the right of way at 

. . 
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COMBINATION CAR 

which tra ins will stop fo r the convenience of the patrons of the 
line. The permanent location of these stopping points is not 
as yet determined .. pending expe rience with th e traffic and an 
endeavor to meet the convenience of the majority of those who 
use the road. 

ROLLING STOCK 

At present the electric car equipment consists of ten regular 
passenger cars, three combination passenger and baggage cars, 
four freight cars and one construction and repair car, all fur 
nished by the American Car & Foundry Company. All of these 
cars were built from special designs, and are practically of the 
same dimensions, 42 ft. long over end panels and 52 ft. long 

over platforms, with a width over si lls of 9 ft. 8 ins., and a 
height from bottom of sills to top of deck of IO ft. The plat
forms are 5 ft. long. The passenger car bodies weigh 32,000 
lbs. and the combination car bodies 35,000 lbs. The trucks 
were made by the Baldwin Locomotive vVorks, and are of the 
M. C. B. swing-motion equali zed bolster type, and those at the 
rear have mounted on them, with Gibbs cradle suspension, two 
single-reduction 50-F \ Vestinghouse motors of 150 hp. The 

PASSENGER PLATFORr.IS AT WILLIAM STREET, PITTSTON 

axles are of steel, and the wheels are of cast-steel with steel 
tires and M. C. B. flanges. 

The entire length of the interior of the passenger car is 
devoted to seats, the car being divided by a wooden and glass 
partition to segregate smokers from the other patrons of the 
road. T he end reserved for smokers accommodates twenty
five , and there are seats for thirty-four in the genera l com
partment. Double sliding doors are provided in the end and 
middle partit ions, and vestibule side doors are hinged to the 
post next the car body. T hese doors, when closed, a re secured 
hy the lowering of the trap-door forming the extension to the 

platform covering the steps. There is double 
French plate g lass in the partitions and in the 
front and rear vestibu les. The windows are of 
double thickness Ame rican glass, and are pro
tected when open by two polished brass rods 
running the full length of the car outside. 
Pantasote curtains operate on springs. As 
loops are established at each terminal the 
backs of the seats have been made stationary, 
and the motorman's cab is permanently at one 
encl of each car. T he interior fini sh of the 
cars is in natural mahogany, handsomely in
laid with holly. T he window curta ins a re dark 
green and the car seats of red plush. The fan 
lights in the clerestory are of green opal glass, 
and the general harmony of color is pleasing. 
T he height of the fir st step from the top of the 
rai l is IO ins., and there are five 8-in. steps 
leading to the car floor. There are eight elec

tric lights of 16 cp on each side of the car and one li ght in each 
vestibule. Each car has twenty electric heaters, furnished by 
the Consolidated Car Heating Company. 

The combination car has its passenger compartment equipped 
similar to that of the passenger car proper. It is provided with 
seats for forty-two people, and in the baggage compartment 
there are adjustable seats at the sides for thirteen people. This 
compartment is 12 ft . 9 ins. long, and is supplied with sliding 
doors at each side for handling baggage. 

T he freight cars have a length of body of 46 ft. 6 ins., and are 
built of straight grain long yellow pine with oak sills, strength
ened with ¼-in. angle-i rons and oak cross-timccrs. The in-
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terior is sheathed with ¾-in. whitewood, tongued and grooved 
I¾ ins. wide. They have a platform in front only, and this is 
equipped for the motorman with the same el.ectrical outfit as the 
passenger and combination cars. They have sliding doors in 
the middle of each side for the handling of freight and one 
at the rear. A swinging door opening inward leads to the front 
platform. The heating apparatus is the same as that supplied 
to the passenger cars. 

The construction car is a standard flat car with movable 
s ides, 40 ins. high. It has wooden pilots on the front and rear 
I rucks of the locomotive cow-catcher type, and these trucks 
are provided with two single reduction-type No. 76 Westing
house motors of 75 hp, thus enabling the car to make emergency 
runs and perform all kinds of heavy duty, such as wrecking, 
hauling gravel cars, performing snow-plow work, etc. 

,-\II cars are suppli ed with trolley poles, by which they a re 
operated in the car hou se and in the yards, where clanger 
would attend th e presence of the third rail on the ground. The 
fr01it of each car is provided with a ·wooden fender of locomo
tiYe "cow-catcher " type, foreshortened to avoid interfering 
with the coupling, which, upon freight and express cars, is of 
the M. C. B. automatic type, and is attached to standard radial 
draw-bars. They are all supplied with \ i\T estinghouse auto
matic air brakes. supplied by type-D motor-_driven reciprocating 
air compressors placed under the car body, as well as a vertical 
hand-wheel brake, and both are operated from the motorman's 
vestibule. All of the trucks for these cars are provided with 
cast-steel wheels and steel tires and axles except the con
struction car, which has chilled cast-iron wheels. The equip
ment also includes fourteen standard box cars and four flat 
cars and one steam locomotive of 50 tons weight. The rolling 
equipment is painted chrome orange color 
with gold lettering and trimmings. 

GENERAL FEATURES OF THE RO UTE 

The right of way of the Lackawanna & 
\Vyoming Vall ey Railway covers in all about 
35 miles of double-track railway. At present 
the road to Carbondale extends only I; ~ 
111iles in the direction of Dunmore. This part 
of the line is now made use of temporarily 
pending the completion of a tunnel at Scran
ton, which, when finish ed, will shorten the 
line considerably and avoid all grade cross
ings within the city limits. The road to 
\Vilkesbarrc by way of thi s temporary cut-off 

wards towards Scranton, as the road rises , several magni fi cent 
views may be obtained of the city with its background of hills 
and the river winding through the va ll ey below. A t the top of 
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the hill, I½ miles from the terminal. th e road 
turn s to the south toward s \Vilkcsba rre. A 
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branch, however , has been started to th e 
north and will intercept Nay A ug Park, an 
outing resort for the people of Scranton, and 
proceed to Dunmore, where a substant ia l 
station for freight and passe nge rs will he 
built. Later the road will be continu ed to 
Carbondale through the same character of 
mining tcrri tory as exists between Scranton 
and \ Vilkcsbarre. Returning to the road 
where it turns toward s \i\Ti]kesbarre, twn 
platform stations have been erected at Maple 
Street to accommodate people li vin g on the 
south side of Scranton, in a section not 

... :.) i~ -~~ .. .t. '_,r .·--

MOTOR TRUCK AND CO NTACT-SHOE 

is approximately 2 0 miles long, and thi s di stance will be short
ened more than a mile by th e route through thetunnel. Leaving 
the Scranton terminal by thi s cut-off th e route skirts a rocky 
gorge, at the bottom of which, 150 ft. below, Roaring Brook 
winds its way towards th e Lackawanna River. Lookin g back-

reached by any line of the local tro lley road. 
These sta tions will, in a ll probability, be used 

by the people in Scranton who clesi re to cont inue further up the 
hill to Scranton Lake, a la rge artificial body of water kept in a 
reservation for the city's water supply. This place is rapidly 
becoming a resort on holidays, and many handsome residences 
are being built in th e 11 cighborb oocl by we:i lthy people from 
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Scranton, attracted there by the natural beauty of the environs 
and the magnificence of the distant scenery. Leaving the 
south side of Scranton and descending the grade, junction is 
made with the main line about 2.4 miles from the terminal. 
This road follows the bank of Stafford Meadow Brook, the 
course of which had to be moved, and the new banks of which 
required masonry walls to support the roadway for a consider
able distance. From this point the road runs by easy grades, 
not exceeding 1 ¼ per cent, and level stretches through a 
heautiful section of country with scenery varied from rugged 
hills to rural meadows. The old planes of the Pennsylvania 
Coal Company's gravity railroad can be seen from time to 
time paralleling the road, and these scenes lend interest to the 
trip to those who have ridden over that historic coal road. The 
road then enters the mining town of Moosic, claiming 1200 
people in its limits, many of whom are possessed of consider
able wealth. The next two stops are at South Street and Plane 
Street in Avoca, a town of 4000 inhabitants. From the road 
at these points may be seen the breakers of the coal mines, 
with their enormous accumulated culm piles, which are ever a 
source of wonder to visitors. Some of these culm piles have 
been purchased by the road and will he used as fuel for power 
generation. 

At the Heidell>erg breaker, between Avoca and Pittston, is 
another platform station, and the _people living in the eastern 
part of Pittston will be accommodated by a stop at \i\filliam 
Street, the terminal of the road for the present being in Pitts
ton, at the Market Street station already described. 

in making the round trip. An express run has, however, easily 
been accomplished in less than eighteen minutes, which is at an 
average speed of 50 m. p. h. 

ORGANIZATION 

The project was inaugurated in 1900 hy New York, Boston 
and Philadelphia capitalists, prominent among whom was 
George A. Lee, of Philadelphia, who appreciated the urgent 
necessity of increased transportational facilities in this district. 

The officers of the company are: President, George C. 
Smith; vice-president, Charles F. Conn; secretary, Dudley 
Phelps, treasurer, Carl M. Vail. Board of Directors, George 
Westinghouse, George C. Smith, John \iV. Hollenback, Elisha 
A. Hancock, Walter C. Kerr, Frank K. Sturgis, Thomas B. 
Simpson, Joseph Seep, Dudley Phelps, George A. Lee, Paul D. 
Cravath, William Connell, Charles A. Terry, Thomas F. Pen
man, Henry J. Conant, L. A. Watres. The executive officers 
are: Vice-President, Charles F. Conn; traffic manager, B. F. 
Wyly, Jr.; superintendent, Chester P. Wilson; train des patcher, 
E. E. Vicker; chief engineer of power plant, Edward Hutchens; 
master mechanic, Sherman Lines; auditor, H. E. Yost. 

The Westinghouse interests have heen closely identified with 
the enterprise throughout, and Westinghouse apparatns has 
been extensively use4. At an early stage in the proceedings 
\i\f estinghouse. Church, Kerr & Company were app8inted chief 
engineers, auditors and contractors, and the entire work of 
design, construction and equipment, which followed extensive 
preliminary operation of the Transit Contract Company, has 
hecn done under their direction. 

•• 
A telephone system has been installed for furnishing com

munication between stations, and also for train despatching, 
for controlling the operation of work trains during construc
tion work. A temporary running schedule has been inaugu
rated hetween Scranton and Pittston averaging 40 111. p. h. 
with seven stops, and the present headway of twenty minutes 
will he shortened as necessitated by the requirements of pas
senger traffic. The ahove schedule hetween Scranton and 
Pittston is easily accomplished in twenty-fi ve minutes, and 
with five-minute lay-overs at terminals , one hour is consumed 

SAFETY GATE FOR TROLLEY CARS 
j 

\,, ' 

11 

The Twin City Rapid Transit Company is equipping its cars 
with a new style of gate that has many advantages, according 
to the management. Fig. 1 shows this gate in a 40-ft. vestibule 
car. It is controlled through a crank handle located in the 
motorman's vestibule, adjacent to the brake handle, by a 
system of levers and cranks connected rigidly with the swing-
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FIG. 1.-SAFETY GA TE FOR 40-FI. VESTIBULE CAR 
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p~st of the gate and connected in the position shown in the 
cut; these gates close on the lower step of the car and cannot 
be opened by passengers. T hey are practically locked in this 
position, and are secured from interference, as they can only 
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be opened by the motor
man, who is instructed to 
keep them closed while 
the car is in motion. The ~f '~L construction of the gate, 
as applied to single-truck 

Tr
tijj:; = --T closed cars, is shown in 

I 

Fig. 2. 

I The officers of the com-

1

'\ 
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pany report that accident 

'1 I cases growing out of in-

l
' t,

1 

juries to passengers while 
1 

·1• attempting to leave or 
- .~I enter cars in motion are 
] I 7 J very rare occurrences on J

1

-, I -1 . the systems covering St. 
t ! Paul and Minneapolis 

.~I I and several interurban 
£ 11 , lines controlled by the 

I I· Twin City Company. 
~ +~I- , The instructions for 

It I operating these gates di-
- _J, 1 rect the motorman fir st to 

~B~~~~L bring h is car to a stand
still, then open the gates, 
and only close them after 
the conductor has given 
the signal to start. As 

DETAILS OF GATE FOR SINGLE-
TRUCK CLOSED CARS the gates swing open, as 

shown, they do not inter
fere wit h the ingress or egress of passengers, but prevent 
crowding against the body of the car. When a gate stands open 
at right angles passengers are obliged to enter in an orderly 
manner, and th is gives the conductor more control over crowds 
of passengers. ___ _.,.., •. _ 

PENSION SYSTEM IN DENVER 

The Denver City Tramway Company, on May r6, announced 
that it proposed to establish a pension system and mutual 
aid association for the benefit of all employees of the company. 
T he general scheme was described in a bulletin issued by the 
manager, and details of the pension system and the by-laws 
of the mutual aid association are now being drawn up. Before 
deciding on the step the directors of the company made a ve ry 
careful and thorough examination of the working of some of 
the most prominent similar associations in the United States, 
and intend to incorporate in their plan the best features of 
each. 

As will be seen from the synopsis, published below, the pen 
sion system is entirely distinct and independent from the 
mutual aid association. The company is the sole contributor to 
the pension fund, whi le the employees are the chief contribu
tors to the mutual aid association fund; the company con
tributing $25 for every $mo paid in by the employees. The 
company also guarantees the payment of the insurance and sick 
benefits in the aid association fund, thus making it better than 
a ny form of fraternal insurance. 

Should all of the 786 present employees of the Denver City 
Tramway Company avail themselves of the opportunity to join 
this association it is estimated that it would entai l upon the 
company a total liability of $626,625 on account of life insur
ance. The average expectation in life, based on the A merican 
insurance tables of mortality, of all present employees is 30.28 
years. The total payment~ made by the employee s during their 

average life period would amount to $253,785. The difference 
between the amount paid in by employees and the total amount 
of insurance liability would be some $372,000, which would be 
JJartially made up by the interest on premium payments; the 
balance would be borne by the company. 

The announcement issued by the company is given below: 

D ENVER, CoL., May 16, 1903. 
To the E mployees of the Denver City Tramway Company, and all 

Companies Operated by or in Connection Th erewith: 
It is proposed to establish for the benefit of the employees of 

The Denver City Tramway Company, and its allied companies, 
a system of pensions, and also to organize an assoc iation to be 
known as The Tramway Mutual Aid Association, the latter hav
ing for its objects and purposes the payment of weekly indemnity 
to an employee incapacitated by reason of sickness or acc ident and 
the payment of a fi xed sum to the beneficiary or beneficiaries 
of such employee in case of his death. 

While the two plans are entirely separate and distinct, and 
neither is dependent up on the oth er, there are certain features 
in eac h plan so closely related to provi sion s of th e other, that 
a brief synopsis of the two is herewith given:-

PENSION DEPARTMENT. 

T he company creates a pension department and establi shes 
certain rules and regulations governing the granting of pensions 
to employees of the company, which may be briefly stated as 
follows : 

CLASSIFI CATIO N 

Retirement from the se rvic e of the company upon pension has 
bee n divided into two classes, the fir st compulsory, and the second 
in the discr etion of the Pension Board, as follows: Employees at 
tainin g th e age of seventy years, who shaJ! have been twenty
five years or more in the company's servic e, shall be retired ; 
employe es sixty-fiv e years of age to six ty-nine years of age, who 
shall have been twenty-five years or more in th e service may be 
retired, if. in the opinion of the Board, they shall hav e become 
physically disqualifi ed. 

Exception: An exception, as far as length of service is co n
cerned, is made in favor of all present employees of the co mpany 
\ivho shall be members in regular standing of The Tramway 
Mutual Aid Association. The length of service of such employees 
is reduced to fifteen years, as a qualifi ca tion for reti rement and 
pension. 

CONTINUOUS SERVICE 
The service defined as "continuous" is that se rvic e which has 

continued from any given date upon or in connec tion with any 
works of the company, whether prior or subsequent to their con
trol or acquisition by The D enver City Tramway Company, and 
in computing the length of service it shall be reckon ed from the 
date of entry in th e service to the date when reliev ed, deduction 
of the actual time out of the service being th en made and elimina
ting any fractional part of a month. 

AMOUNT OF PENS IONS 
The following classification has been made of the employees, in 

determining the amount of pensions to be paid: 
To all uniformed employees in the regular train se rvice the sum 

of $25 a month pension. 
To all employees who shall have received average monthly wage s 

of $So, or more, during the ten years immediately preceding re
tirement, th e sum of $25 a month pension. 

To all employees whose average monthly wages durin g th<' 
period of time last mentioned shall have been $60 to $79. th~ sum 
of $20 a month pension. 

To all employees whose average monthly wages during the 
perio d above mention ed shall hav e been less th an $60. th e s 11111 

of $r 5 a month pension. 
OTHER EMPLOYMENT 

The aeceptanee of a pension all owanc e shall not debar any 
for mer employee from engaging in other business, but such per
son eannot re-enter th r se rvice of th e company_ 

NEW BASIS O L<' PENSION ALLOWANCES 
It has been estimated th at pension s upon th e basis above nut 

lined may be paid th e employees of th e company and will not 
exeeed in the aggregate the sum of $18.000 per year; but tll<' 
company reserv es the ri ght to establi sh a new basis, ratab ly r<' 
ducing the pen sion allowanecs, whenever it shall be found that 
t he present basis creates demand s in excess of $18,000 per yea r 

THE MUTUAL ATD ASSOCIATION 
It is proposed to organize ,'\11 associatio n which shall have a 

Board of Trustees of nin e members, [om of whom shall be 
elected b:v memb <'r s of the assoc iatio n and fi ve by th e clircctor o 
of the co mpan y. 
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This association shall en ter into a contrac t with The Denver 
City Tramway Company, whereby the latter shall guarantee to 
the members of the assoeiation the payment of all benefits and 
indemnities provided for. 

ELIGIBILITY 

Any offieer or employee of the eompany may beeome a m ember 
of the assoeiation, upon eomplyin g with the r equirements thereof. 
In th e case of present employees, the requirement with referen ce 
to a physieal examination shall be waived for the period of thirty 
days from the o rganization of th e association. 

CLASSIFICATION 
Members of the associatio n are divided into three classes, as 

follows: 
Class First. All members whose monthly earnings arc $So or 

o ver. 
Class Second. All members wh ose monthly ea rn ings are at 

least $6o an d less than $80. 
Class Third. All members who se monthly earni ngs a re le ss 

than $6o. 
CONTRIBUTIONS 

Th e members are required to co ntr ibut e each month as fo llows: 
Class First. $r.oo each month. 
Class Second. $0.75 each month. 
Class Third. $0.50 each month. 
These contributions shall be made each month during th e re

ceipts of benefits from the association and dlso each mont h wh en 
the m em ber is in receipt of a pension, as well as each month 
\\' hen the member is engaged in hi s em ployment. 

INDEMNITY IN CASE OF DEATH 

In ease of the decease of a member, there shall be paid to th e 
Lenefieiary or beneficiaries of the deceased member the sum pro
vided for membership in his class, as follows: 

Members of the first class, $1.000. 
Members of the second elass, $750. 
Members of the third elass, $500. 
Provided, however, that members of the association who sh all 

join between the ages of 41 and 50, inclusive, shall only be al
lowed 75 per eent. of the full amount for members of their class as 
;rn indemnity to their beneficiari es in case of death, and members 
wh o shall join over the age of 50 years shall only be allowed 50 
per eent. of the full amount fo r members of their elass. This is 
provided for the purpose of protecting the funds of the associa tion 
against loss and depic tion on account of the advanced age of many 
of the company's employ ees at the present time. (Increased in
dcmnitv, see below .) 

. . DISABILITY BENEFITS 

Disability of a member, arising through accident or sickn ess, 
sh a ll entitl e the member to receive the following benefits, for a 

any occupation in the service of The D enver City Tramway Com
pany. 

(c) Members are disqualified for r eceiving benefits, and indem
nity shall not be -paid in case of the death of members , where the 
accident, sickn ess or death is caused, in whole or in part, directly 
or indirectl y, by reason of certain prohibited acts and practices, 
a mong which are the u se of alcoholic liquors as a beverage, 
intoxication, acts of immorality, fighting, exeept in se lf-defense, 
volunt ary and unnecessary exposure to danger of injury, con
tagion or infection , unl ess in pursuance of dut y as an employe of 
the co mpany, ete. 

(d) The D enver City Tramway Company ent er s into a con 
tract with th e assoc iation, wher eby the co mpany guarantees the 
co ntracts made with the memb er s, agrees to pay for th e running 
an<l opera ting expenses o f th e association, and, furt her, agrees to 
contribut e to th e fund s of the association th e sum of $25 for 
eve ry $100 con tribut ed by the m embers. In consideration of this 
con tract, members in case of sickn ess or acc id ent, and benefi 
ciaries in ease of the death of m embers , shall receipt to th e company 
in full. upon paym ent of benefit s or indemnity , for all li abil ity on 
the par t of the co mpany. 

HOSPITAL DUES 
Al l employees joining th e associa tion shall h a\'C the privil ege of 

exerci sing th e o ption of continuing to pay hospital dues, as at 
present , and rece ive th e same benefit s therefo r as are now re
ceived, o r of di scontinuin g the payment of said h ospital dues and 
thu s ceas in g t o participat e in th e benefits deriv ed from the h os
pit al fund. 

INCREASED I N DEMNITY 

Members wi ll be permitt ed to increase the indemnity to be 
paid to their ben efi ciari es, in ease of death, to twice the amo unt 
pr'ovided for their class and age, upon making application for such 
increased indemnity at the time they shall beeome members, and 
bein g approved th erefor upon a satisfactory examination by the 
physician selecte d by th e trustees for that purpose. and there
after paying to the association twice the contribution required 
fro.m m embers of their class. 

•• 
POPULATION STATISTICS RELATING TO PROPOSED 

NEW YORK-PHILADELPHIA ELECTRIC SYSTEM 

In view of the discussion of the relation of population to the 

support of an interurban e lectr ic railway system, the pros

pectus recently prepared by a syndicate engaged in promoting 

elect ri c transportation between New York a nd Philadelphia 

MAP OF PROPOSED TROLLEY LINE BETWEEN NEW YORK AND PHILADELPHIA 

period of a t least fifty-two weeks (if the disability shall continue 
so long), a nd longer if the tru stees shall so elect,-that is, 

.Members of the first class shall receive $6.oo per week: 
Members of the second elass shall receive $4.50 per week: 
Members of the third class shall receive $3.00 per week. 

CONDITIONS 
In order to safeguard the funds of the associat io n , it has been 

deemed n ece~sary to provide certain conditions and rest r ictions, 
especially with reference to the receipt of benefits in ease of 
disability, the principal co nditions being: 

(a) No benefits shall be paid for the first ten days of sick
ness not produced by bodily injuri es arising through external , 
violent and aeeidenta l means. In the ease of what are commonly 
termed "accidents,'' the disability benefits sha ll be payable from 
the time disability arises, provided n otiee thereof is given within 
two days after the accident occurs; otherwise, from the time of 
receipt of notice. 

(b) "Disahlity" is defined to be total incapacity to carry on 

may prove valuable, a nd it certainly furnishes some interesting 

data r egarding the growth of population, not only in the ter

minal cities, but in the intermediate district through which it is 

proposed to build the line. A map has been prepared showing 

che nine leading cities of the world with a population exceeding 

1,000,000 each , also a diagram showing the relative distance 

a nd the actual mileage between these cities. By reference to 

this diagram the proximity of New York and Philadelphia is 

ver y graphically impressed, and it is shown that there are no 

other two cities of such magnitude similarly situated. 

The accompanying chart shows the tremendous increase in 

population that has been steadily making for the last hundred 

years in New Yark and Philadelphia and the intermediate terri~ 

tory. It will be observed that at the beginning of that period 

the population of Philadelphia (then th~ larger <;:ity) and New 
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York was approx imately the same as that of Camden and 
T renton to-day. 

Another point of interest is tha t the increase in population 
of N ew J er sey in the last decade has been g reater than t hat 
of any other S tate except a few fa r W estern Sta tes . The per
centage of increase has been New J er sey, 30 per cent ; Illinois, 
2 6 per cent ; M assachusetts, 25 per ce nt ; Ca lifornia, 22 per cen t ; 
N ew York, 2 1 per cent ; Pennsylvan ia , 20 per cent ; IV£issouri, 
16 per cent ; India na , 14 per cent ; Maryla nd , J4 pe r cent ; O hio . 
13 per ce nt ; l\faine, 5 per cent, a nd K a nsas, 3 per cen t. Consc-

PH/LI. DELP IA 

1,293,697 , CAMDEN 

75~5 

14,358 

9, 47!1 

258,037 

188,797 

135,637 

9< 111 ,210 

f::j 8 1,009 

54,39 1 

TRENTON 

73,:3 7 

17,228 

6,46 1 

1,035 

Schedule showing Popula tion 

between 

New York and Philadelphia 

111 t h <> Y Par moo 
.l'\ g.:.:TP_g'; l (P .) , 10 4, 7,"U (Gl ,-41 7 ll<'l' ll lil l' I 

NEW BRUNSWICK 

20,006 
ELIZABETH 

In t h e Y Pnr 1sno 

18,60.1 

In the Y n,r 1880 

. .A gg r egate 2,!J!l4,3~fl (3-1,0'.!G lH·' r n1il c J 

17, 166 

In the Y ea r 1870 

A ggr e~a te 2,278,&~i ( ~.S,RfJi) pPr n1i1e) 

15,058 

In the YPa r 1860 

A ggr ega te l ,7U3,-t !-! ( ::!0,::ti9 pPr 1ni Je l 

11,256 11,567 

In the Y ear 1850 

A gg-r e~a tP l ,O! tX,-t;,9 ( 12,4~~ p e r 111ile) 

10,0 19 5,583 

I n the Y Pnr 18~0 

.. .\..ggreg-ate 611.01,5 ( ft ,n-t3 ppr_ rni1e ) 

In the °l:<'a r 1830 

A ggr e.!!'nte 11·~.:!:i.} ( -t /t'i-t pPr n-Ji l e i 

I n t h e Y Pa r 1820 

A ggrega te :! riG,518 (~,0'28 p c• r n1ilP 1 

I n th e Y ea r 1810 

Agg r e,g-a tc :!11 ,DS:i ( :!,-t08 pe r 1n il1? ) 

I n t h e Y <>ar 1800 

A g,;rc:;at e 1-1 :1,s;n ( l ,6~-11wr ,ni le J 

In the Y eur tno 
A ggrei::ate 87,5~~ (99-1 pe r m ile ) 

POPUL ATION CH ART, 1790 T O 1900 

Lnn rlo n Br rli n 

NPw Yo rk f ' ili f'ago 

Pari s Yir·1ma 

:--.-.Y .- l ' lt il:r . AA n iil <·s 

NEWARK 

2~0 

181,830 

38,894 

lfl,9MI 

quent ly, New J ersey has had the greatest increase u( popula tion 
re lati ve ly of a ny S ta te tha t has sett led cond itions. T he popu la
tion o f Manhattan Is la nd, New Yo rk city, increased 35 pe r ce n t, 
and P hiladelphia increased 24 per cen t in the same period. 

T hese stati stics, toge th er w ith the chart and d iagram, a re 
rep roduced d irect:y from the p rospectus ment ioned w ith out 
ve rification or modi fi ca tion. It is assumed, owi ng to the cha r
acte r of the gen tlemen identified with the synd icate, t hat thi s 
data is approx im a tely correct; in fact, that is as exact as can 
well be obta ined for such purposes, hu t it is like ly to be mis-

JERSEY 

-, 
206,433 

1fi3,003 

6,856 

2,270.620 

8116,343 ! 

l, 515.3U I 

96,83~ 
I -

5 5,541 

36,233 

312,770 

15,3.96r 

197,112 I 

7, 175,....n 

123,706 I 

1,402 

96,373 

2,,778 
60,489 0 

.1:,·,1-"1 r, 
•"fr(l'f /l,11/ 11•,•.11,f,,lflh , 

leading unl ess it is clea rly understood that the 
populat ion of t he te rmin a l cities shou ld not he 
taken as the basis upon wh ich to determine t he 
p roba bl e traffic of such a system after the m a n
ner of ci ty and suburban or ord in ary intentr 
ban se rvice. 

\ \T hile th is is ad mitted hy the promoters of 
th e line, it is a lso c laimed th;it the re are many 
spec ia l cnnc]i t ions favo ring the rlevclopment of 
la rge passenger t r a ffi c between Ne w York a wl 
P h il adelph ia , a nd th at cnns iderahlc su pp()r t 
w ill be rece ived from th e in termed iate town< 
\ Vhile it is true tha t ve ry few ~ew Yorke rs 
would be a ttrac ted to Tren ton . i'\ ew B run s
w ick o r sma lle r poin ts, a low fa re a nd fre 
quent se rv ice would induce ma ny res iden ts of 
the sma ller towns to visit th e l\Ict ropolis o ft en , 
a nd th a t a la rge, s teady bus iness could thus he 
depend ed upon . Moreover , it is pointed ou t 
that the traffi c be tween th e te rmin al c iti es . a l
r eady amounting to full y $5,50 0 .00 0 per an 
num , h as been obtai ned appa r ently withou t 
an y appreciah;e effort to stimul ate it , e ither by 
r eduction of fa r es or otherwi se. and . con se
quent ly, it r eprese nts only a small porti on of 
th e possib le movemen t. In the m atte r o f fa res .. 
too, it is sa id there is no te rritory in the U nited 
States w here so few concessions have been 
m ade as be twee n Phil;icle lph ia a nd New Yo r k. 
T his has precluded the poss ibility of anyth in g 
like a na tura l g rowth of the traffi c tha t migh t 
reasonably be expec ted be tween these c iti es. 
as the policy o f the stea m roads has reall y re
stricted developmen t. Thi s is ex plai ned by the 
fac t tha t t he stea m roads have not had fac il i-
tics fo r ha ndlin g more hus in ess l1ct,Yccn these 
po in ts w ith out c ripp lin g the r egular service 
:111 d ove rcrowdi ng the tracks. Jt is proposed 
to fo llow the lin e shown in the ;iccompany in ~ 
ma p, and make 11 se of exi s ting t rolley fr a n
chises wherever possi bl e, and . con5e(] Uently. 
the proj ec ted li ne will not he a hi gh-roacl in 
a ny sen se. E lectri c roads a lready buil t are in 
dicated on thi s map, and othe r s are now in 
cour se of construction . T he Trenton & B run s
wi ck R ail road Compa ny will fo rm the nu cleus 
of the proposed sy~tem , a nd will se r ve ;i,. the 
conn ec ting link het " ·ccn the suh11 rha11 tr!l l! ey 
lin es ex tendin g frnm the te rm ina l cities. 

JOS I 111i ), , 

8(rrl'f l,'r1d1,, .'· ,h /r/'JJ, I 

rrn r. A 'Jl \1 1•: .'\ N il ,\ C l U A L f >J ST1\ N C1 •:s lll ~T\V l·: r•:N L ,\ f{<; r,: t ITI ES () [< Tlf E wn Rr.r , 
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NEW LINE BETWEEN JOLIET AND AURORA 

Ground was broken during the last week for the construc
tion of a connecting link between two of the most important 
electric roads in Illinois, besides joining with electric traction 
two of the largest cities in that State. The Aurora, Elgin & 
Chicago and the Chicago & Joliet electric lines are claSBed 
among the best built and equipped traction lines in the country, 
and they have enj oyed an excellent business from the day they 
opened to the public. The fo rmer extends from Chicago to 
Aurora, due west a di stance of 35 miles; the latter from 
Chi cago southwest to Joliet, an equal distance; the terminal 
c: ties, Joliet and Aurora, being about 20 miles apart. 

The line referred to will connect these .two cities, and the 

i\JAP OF INTERURBAN LINES JOINING CHICAGO , JOLIET AND 
AURORA 

company has been chartered under the name of the Joliet, 
Plainfield & Aurora Railway Company. The triangle thus 
formed will include 90 miles of interurban road, affo rding ex
ceptional attractions for excursions and tourist travel, as the 
route traverses the most interesting portion of the State, besides 
2. most populous one. The line is estimated to have a tributary 
population of over 2,000,000 local inhabitants, not counting the 
enormous transient population of Chicago. As a local line 
between the cities mentioned, the road should prove very pros
perous, Aurora and Joliet having about 35,000 each and the 
village of Plainfi eld ahout 1500. There are also several 
smaller towns along the proposed route, and the whole district 
is thickly settled with prosperous farmers. It will be seen, 
therefore, that the line from a purely local standpoint will have 
an average population of over 4000 to the mile, which is con
siderably above the average, while from the standpoint usually 
adopted in figuring tributary population it will enjoy the proud 
distinction of 200,000 population to the mile, since the com
pletion of the triangle above described makes Chicago directly 
tributary. 

The proposition is being built and financed by the Fisher 
Construction Company. a corporation recently formed in 
Illinois with $50,000 capital stock. H. A. Fisher, of Columbus, 

who h?-s been identified wi th the building of a number of lead
ing roads in Ohio, is president of the company. Mr. Fisher is 
at present general manager and one of the owners of the 
Columbus, Delaware & Marion Railway, and he was promi
r,ently identified with the building of the Columbus, London & 
Springfield and the Columbus, Grove City & Southwestern 
lines, having been one of the promoters and general manager 
oi these Ohio properties before taking up the promotion of the 
Columbus, Delaware & Marion .. F. E. Fisher, general manager 
e,f the Chicago & Joliet Electric Railway, is vice-president and 
general manager of the construction company. He has had 
1nany years experience in steam and electric railway building 
and management. Lee D. Fisher, who is chief engineer of the 
company, was assistant engineer in charge of the construction 
of the Columbus, London & Springfiekl, the Columbus, Grove 
City & Southwestern and the Columbus, Buckeye Lake & 
Newark lines, and is now chief engineer of the Columbus, 
Delaware & Marion. 

The Joli et, Plainfield & Aurora is to have first-class con
st ruction work, principally on private right of way, all of which 
has already heen secured. E ntrance to Joliet will be over the 
tracks of the Chicago & Joliet Electric Railway, owned by the 
American Railways Company, from whom power will be rented. 
General offices have been established at Joli et, and it is stated 
that the line will be in operation as far as Plainfield by Aug. r, 
and will be completed late in the fall. 

---•••♦ +---

CAR PAINTING METHODS 

At a recent meeting of the Northwest Railway Cluh, of St. 
Paul, Minn., A. J. Bishop. master painter of the Northern 
Pacific Railway, presented a paper on "The Principles Under
lying Car and Locomotive Painting." 

Regarding painting the exterior of passenger cars, Mr. 
Bishop said that he had securerl successful results by the use 
of a method which he called the A B C system. "A" is the 
fir st coat, the priming, the wood preservative applied directly 
tc the wood. This should be freely applied, well brushed into 
pores and nail holes, the painter knowing whether or not the 
preparation is becoming heavy or fat , and tempering it accord
ingly before applying. "B" is the second coat, second priming, 
or the loading surfacer, and is freely applied and evenly 
brushed, forced into pores and nail holes, and given the same 
attention as to the priming. It should not be applied until the 
"A" has had time 'to dry, which should be from seventy-two 
hours to ninety-six hours. The "B" dries in twenty-four hours. 
The puttying is to be done on the "B" surface. The putty is to 
be composed of 20 lbs. dry white lead, 12,¼ lbs. dry English 
fill er , IO lbs. keg white lead, 1 lb. dry lamp black, equal parts 
coach japan and inside rubbing varnish, well mixed and thor
oughly pounded. The "C" surfacer is the leveling coat, and is 
the same as rough stuff, two or three coats being applied. fol 
lcwed by the guide coat, rubbed with stone and water, then 
colored. ornamented and varnished; good surfaces being pro
duced in twenty-three to twenty-eight days. In the knifing 
and sandpapering process the time is reduced to fifteen days 
in some cases and eighteen days in others, but at a sacrifice of 
finish, as the plane marks, grain of wood and other indentations 
are not always obliterated and show after varnishing. 

Mr. Bishop said that to hasten the work it is necessary to 
hasten the drying. and to do this a part of the oil must be 
eliminated in making formul~, substituting some less durable 
vehicle, one that is less impervious than oil, and so obtain less 
durable service. He did not believe, however, that it would pay 
tc go back to the old lead and oil process of car painting. 

In concluding, Mr. Bishop called attention to a catechism of 
car painting by Frederick S. Ball, printed in the October issue, 
1894. of the "Railroad Car Journal," stating that it contained 
valuable information on this subject. 
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ELECTRIC RAILWAY TELEPHONES 

T he A merican E lectric Telephone Company, of Chicago, Ill. , 
manu fac tures an improved self-conta ined telephone whi ch is 

1"ll;. 1.- TELEPH ONE F Ul{ Jc L ECTlU C JL \l L\V , \ \' SE R VI CE 

adapted fo r outdoor use, and should, therefore, prove espec ially 
valuable to electr ic ra ilways using telephones fo r despa tchin g 
ca rs am! for other purposes. 

T his type, which is shown in Fig. r, is made thoroughly clamp 
and moisture proof. T he tele phoning apparatus is enclosed in 
a cast-iron ca se and with an iron pla te with a rulJber gasket 
to protect the working par ts ·whil e the telephone is in service. 
vV hen not in use the closed door affords clouli le protection. 

T he receiver has a pure rubber, self-containccl shell , is doubl e
pole, non-adju stable, because it cannot get out of adjustment, 
and is not affec ted by heat or cold. T he transmitter is con
structed of ve ry ha rd, blac k diamond carbon. It has a moi sture
proof elect rode cup and has never been known to pack. The 
switch hook has platinum contacts. 

As shown in Fig. 2 th e generator is of the five-bar type, with 
lamina ted a rm ature. It receives curren t from two A meri can 
dry batteries. Ringer coi ls are mounted when desired. T o pre
vent the absorption of moisture, all coi ls a re bu ilt in pa raffin e. 

T he equipment is all provided with Americ an patent heat coil 
protec t ion. A ll appa ratus is mounted on iron plate s. T he tele
phones a re fa stened to th e poles by means of two lag screws 
entering withi n the box. 

___ _. . .___ __ _ 

CARS AND TRUCKS FOR VERY HIGH SPEED 

Some cars and trucks fo r ex t remely hi gh-speed servi ce on 
the Long Beach line of the Pacifi c Electric Railway Company 
rnnning out of Los Angeles a re being turned out a t the works 

of the St. Loui s Cai· Company. A lthough these cars a re in
tended fo r a speed of ove r 70 miles per hour maximum, the 
Californi a type of car has been selec ted, as can be seen from the 
accompanying engravin g. Thi s ca r has one encl open, although 

en trance can be made_ only from the platform, as the 
open par t of th e car is surrounded by wire netting up 
tu the sa sh line. T he ca r ha s a seati ng capacity of 

FIG. 2. - GE?\ERATCJI{ 

fifty-s ix people, a 
length over all of -4-8 
ft. and heigh t fro111 
liuttom sil ls to top of 
roof of 9 ft. -4- ins. 
The t ruck cente rs are 
27 ft. 6 in s. apart. 

T he t ru cks under 
thi s ca r a re cles ig
na tee! by the St. 
Louis Car Company 
as N' o. 23- B. T hey 
are pract ica lly an 1\1. 
C. B_. type of truck 
on the same lines a s 
the other t rucks of 

th is cumpany of the No. 23 serie s. 1n thi s t ruck all the fl ex i
bil ity of a reg ula r 1\1. C. B. steam-road passenge r truck is 
affo rd cl, as the constru ction of the fra me does not materi ally 
reduce the space avail able fo r the spiral sprin gs wh ich rest 011 

the equa li zing bars. T he side frames are of ba r-irons, a r
ranged in a tru s:-i a rnl bolted to angle- iron ends. E ll iptic 
springs arc used on the bolsters. T he swing of the bolsters i.-; 
cushioned by spi ra l S1)rings, as seen. T h is truck complete 
weigh s 9000 lbs. The weight of the ca r body is -4-2,900 lbs., 
making th e weight of ca r and two trucks 60,900 lbs. 

----+++----
SARATOGA MEETING OF THE AMERICAN SOCIETY OF 

MECHANICAL ENGINEERS 

A t the meet ing of th e A. meri can Society of M echanical 
E ngineers, to be held at Sa ratoga, N. Y., J un e 23 to J une 26, a 
number of papers of interest to ra il way men will be presented. 
H. G. Ma nning w ill read a paper on "The Mec hani cs of A ir
Brake Systems." H e will give a short hi stori cal accoun t of 
ai r -brake systems, fo llowed by an explanati on of the three prin
ci pal systems now in use. A. H . E ldredge will discuss "Posi
tive Gove rnor D evices fo r Corli ss E ngin es,'' advoca tin g th e use 
of gea rin g or sprocket and chain to replace belts for governor 
drives. In hi s paper on "The Steam Turbine from an Oper
ating Standpoint," F. A . W aldron trea ts in deta il the vVes t
iHghouse-Parsons turbo-generator outfit installed for Ya le & 
Towne. J ohn Ba lch Blood, in a paper entitled "A Ra ti onal 
T rain Res istance Formula," w ill outline a rational fo rmula 
whi ch he has clevclnped for ca lculating tra in res ista nce. 

ll! C IJ S L' E li l> E~] l l l l'~ I E N I.' FU R CAL l !<'(l l{ 1'< 1.\ 
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ENGINE TYPE RAILWAY GENERA TORS 

The accompanying cut ( F ig. r) illustrates an S. K. C. direct
current ra ilway generator direct connected to a cross-compound 
Corli ss engin e. This generator is represen tat ive of a type 
which the Stanley Electr ic Manufacturi ng -Company has de
signed to meet the severe conditions met with in railway service. 

T he a rmature lamin ations are dove-tai led into the arms of 
a cast-iron spicier and are clamped between two encl rings d rawn 
together by bolts passi ng in side the lamin ations. The supports 
for the a rm atur e winding a 1 e cast in one piece, with the end 
rings. T he construction of the venti lating ducts by which the 
lami nations are thoroughly sub-divided deserves special atten-

1-- IC . 1.- DJR E l T- l<l NNE lT ED RAILW AY GENERATOR SET 

t ion. The steel fingers are held between supports bent up fro m 
the punchings in the manner shuwn in Fig . .2, and thus the 
space is entirely upen for the free circulat ion of air. Ventilat
ing ducts a re also pl aced at each end of the core between the 
Lt1ni 11atio11s and the encl plates. 

T he armatu re windin g is a ll in the same cylindrical sur face, 
a1:cl, with but few exceptions/ is of the multipl e type. Equal
izing rings are placed on th e ends of the core, and are con
nected to th e windi ng at proper intervals. These ri ngs equali ze 
any difference of potential under the different poles clue to any 
slight elect ri ca l or mechanical clissymmetry. The coils are held 
in place by wedges in the slots and by bands over the end s. 
T hese bands a re in section s, and may be eas ily taken off and 
replaced. 

The commutator is bui lt upon a separate spider , whi ch is 
111ou ntecl on a projection of that of the armature. The clamp
ing rings a re held together by bolts, which pass compl etely 
tl1rough the sp icier. The encl ring is in sections, so that one part 
may be removed without d ismantling the whole commuta tor. 

The fi eld yoke is made of cas t-iron and is horizontally parted. 
T he in side of the ring is turned out smooth , and where the steel 
pnles fit against the yoke the pole is extended. T he pole is made 
of cast-steel and th e pol e-shoe of cast-iron. The pole is bolted to 
the yoke with two bolts, and the shoe is held agai nst the pole
core by screws th rough its face. This allows of easy removal 
oi the field coi ls or poles. 

The poles are of rectangular shape with rounded ends., T he 
field co il is rou nd, and this leaves a ventil ating space o~ each 
side of th e pole core, into which air is forced by the rotating 
a rmature. 

The shunt and series windings are wound separate ly, and are 
kept apart and from the poles by fiber strips. 

The temperature r ise of any part of these machines after a 
continuous run at fu ll load for twenty-four hours, is said not to 
exceed 35 <legs. C. It is claimed that these generators will 
carry 25 per cent overload cont inuously with a ri se no t exceed
ing 50 <legs . C., and wi ll carry 50 per cent overload fo r two 
hours with a ri se not exceedi ng 55 <legs. C. 

The standard sizes of t hese machines range from 200 kw to 
2000 kw, and the number of poles from six to thirty. T he 
efficiency has been made high at li ght loads, and is said to be 
nearly uniform up to 50 per cent overload. 

------<•>--<♦•+---

MOMENTUM RAILWAY BRAKES 

T. E. McCollum, of Toronto, Can., has invented a brake 
which is now in use on several Canadian electric ra ilways. The 
energy of th is brake is de rived from the momentum of the car. 

By reference to the accompanying cuts it w ill be seen that 
the brake consists of two friction discs w ith a drum between, 
and a sleeve carrying these parts ; one of the fri ction discs is 
integral with th e sleeve, which carries the brake proper ; the 
other friction di sc on the opposite side of the drum slides 
longitudin ally on a feather-key ; on the hub of thi s di sc is an 
adju stable taper ring ; a similar ring is screwed on the ex-

F I G. 2.- ARMATU R E VENTl LAT l NG DEVICE 

t remi ty of the sleeve, thus making with the fo rm er ring a 
V-shaped groove, as shown in cross section. T he fr iction 
surfaces, being composed of special wood fiber and iron or 
steel running in a bath of oil and enclosed in a dust-proof case, 
run smoothly together without cutting. T he taper wheels, by 
their rolling contact with the surfaces of the V-shaped groove, 
are claimed to cause the best possible wear. T he brake is con
~tructed with a compensating spring in the controlling device, 
so as to make the skidding of wheels practically impossible. 

MOMENTUM RAILWAY BRAKE 

Motormen who have handled thi s brake state that very little 
sa nd is required to avoid skidding. T he T oronto Railway Com
pany is usi ng twenty-fiv e of these brakes, and it is claimed 
that none of the cars so equipped has had flat-wheel trouble. 

In thi s brake the connections between the brake mechanism 
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and brake staff have been so arranged that by reversing the 
movement of the latter, back-roll will be prevented while on a 
grade. The weight of the equipment for either single or double 
trucks is about 300 lbs. Several of the Toronto equipments 
have been arranged so that both motor and trail cars are 
l,raked by the motorman. 

This brake is manufactured by the Momentum Brake Com-
1Jany, Ltd., of Toronto, Can. 

---•♦-+----

THE FLOOD AT KANSAS CITY 

Recent reports from Kansas City indicate that the fl ood 
whi ch occ ur red there last week occasioned more destruction of 
property and widespread discomfort than has been genera lly 
realized. The river reached its highest elevation at about 
noon of June 2; since that time it has been receding gradually. 
Of the seventeen bridges ove r the Kaw River one on ly, the 
Missouri Pacific Railroad Bridge, remains. This bridge was 
saved by the forethought of the superintendent of terminals , 
who covered it w ith locomot ives from end to end. Three of 
those carried away were owned by the Metropoli tan Street 
Ra ilway Company, of Kansas City. T he bridge carrying the 

SEMI-CONVERTIBLE CARS FOR AKRON 

The Northern Ohio Traction Company has received ten semi
conv ertible cars from the American Car Company, of St. Louis, 

I N TERIOR OF AKRON CAR 

for use at Akron, where the company operates a system of 90 
miles of track, owns and operates a fin e park and reaches 

several popula r excursion point -; . 
The cars of thi s order are the Brill 
semi-conv ertible type. T hi s car is 
la rgely used in Ohio owing to the 
many interurban systems, to wh ich 
form of service it 1s especially 
adapted. 

VIEW OF UNION DEPC l FREIGHT YARDS, KANSAS CITY, DURING FLOOD 

It will be seen in the illustration 
that one end only is furnished with a 
ves tibule, and that the entrance is 
from but one side. This is, of course, 
on account of running in but one 
direction. The vestibule ends are 
sheathed with steel and wai nscoted 
on the inside. T he four sash are 
made with a single light to each and 
arranged to drop. T he length of the 
cars over the end panels is 28 ft., 
over the platforms, 37 ft. 2¼ ins., 
and over the bumpers, 38 ft. 72 in . 
The width over sills 8 ft. ,½ in. , 

main water supply line was a lso carried away, and the city 
water works pumping plant was forced to close down on Sun
day afternoon, leaving the entire city 
without water from Sunday until T hurs- " 
day night. 

The Metropolitan Street Railway Com
pany suffered severely. Both of the com
pany's power houses, whi ch are located 
upon opposite sides of the Kaw, were ren
dered useless, and wi ll doubtless remain 
so fo r some weeks, as nearly a ll of the 
machinery was covered by the flood. A 
conservative es timate places the loss to 
the Metropoli tan Street Railway Com
pany at $r ,000,000. T he gas and elect ric 
li ght service was shu t off for two nighb, 
and the street railway service was inter 
rupted for a considerable period, although 
the cabl e stations were kept goi ng when it 
was impossible to operate the electric cars. 

E.levations taken of the hi ghest water show that at U ni on 
Depot the Kaw River was IO ft. higher than the Mi ssouri , one
half a mile below the Hannibal Bridge, showing that the waters 
of the Kaw were dammed back by the bui ldin gs and freight 
houses in the \Vest Bottom nearly that much. 

and over posts at belt , 8 ft. 4 ins. The sweep of the posts 
is 1¾ ins. The thickness of corner posts 3¾ in s., and of ' side 

EXTERIOR OF AK RON CONVERTIBLE CAR 

posts 3¾ ins. The stringers are of long-leaf ye llow pine, y ;; 
in s. x 4¼ ins.; the sicte sills, of the same material, are 4- in s. x 
7¾ ins., plated on the inside with ¾- in x 12-in. steel. T he 
end sill s a re of whi te nak, a re 5~~ in s. x s¼ ins., wi th center 
cross ings of the same, 33/2 in s. x ..j. J:8 in s., and inte rmedi a te 
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crossings 4¾ ins. x 8 in s., also of white oak. I nside tru sses, 
¼ in. x r¼ iris., with ¼-in. rou nd ends, are placed high 
and fastened to seven posts an<l secu red to the second post 
f1 om each with iron shou lders, over which t hey pass to their 
anchorage underneath the sills. T he platform ti mbers are re
idorced with angle-iron. T he inter iors are fini shed in cherry, 
handsomely carved, with ceilings of th ree-p ly veneer bird' s-eye 
maple. The in side tr im is of solicJ bronze, including fou r parcel 
ra cks on each sid e. T he trucks are Brill No. 27-F , equ ipped 
\\'it h two motors, each of 40 hp. 

-----+♦• -- --
NEW TYPE OF ELECTRIC LOCOMOTIVE " ,, 

T he accompanyi ng cut illustrates an electric railway locomo
tive which the Taunton Locomoti ve l\!Ianufacturing Company 
ha s designed for th e Oneonta, Cooperstown & Ric hfie ld 
Springs RaihY ay Cumpany, of Oneonta, X. Y. The design 
presen ted is for a locomoti ve only, no fac iliti es being provided 
for car r:-,·in g freight. There is a hou se in the center of the 
mach ine for the operating force, whil e the ends are covered 
by a structure of sheet steel and angl e-iron , whi ch furni shes 
roum for the secondary appli ances needed in a machine of th is 
character. 

The principal dimensio ns of this locomotive a re as fol lows: 
L f" ngth nf lncnnwtiv c frnm ti p tc, tip of foot -board, 28 ft. 4 in s.: 

ELE TRlC LClCOi\IOTIVE FUR < lNEONTA 

height from rail to the top of the trolley board, r r ft. 3 ins.; 
width over a ll, 8 ft. 4 in s.: height from mil to side angl e- iron 
which forms runnin g board, 49 ins. : distance between truck 
ce nter s, 14 ft. 6 in s.; wheel base of trucks, 6 ft. 4 ins. 

T he main and middl e sills are of 5-in. x 12-in. oak, strength
ened IJy 3%- in. angle-iron. T hi s angle-iron, which extends the 
foll length of the main sills. serves as a ninning board. T he 
fram e is tied together transversely at each encl by 8-in. x I I- in . 
oak bumpers, and at proper distances along its lengt h by r- in . 
tie- rods. The fram e is st rengthened longitudin a lly by r¼-in. 
rhrough-bolts in truss fo rm, with turnbuckles. The oak 
bumpers carry lVI. C. B. automati c steel coupling castings of 
a ny fir st-class pattern, and 011 each side push pockets are pro
,· ided. The frame bol sters are of ro-in. x 5-in. I -beams, with a 
piece of 6-in. x ro-in. oak sandwich ed between them, the com
lJinatinn being firmly bolted together with ¾-in. bolts. A ll 
corners ar e braced by kn ees of ,½-in. x 7-in. fl at- iron securely 
lJu!ted. Between the main an<l middl e sill s space is provided 
fur cas t-iron ballast, and this gives opportunity for increasing 
the weight of the machine from IO tons to 20 tons. 

The hou se is framed with 5-in. x 5-in. corner posts. and 
4-in. x 4-in. door posts of white pine, properly braced and t ied 
together. The space between the posts is ut ili zed for wide 
sliding windows. The necessary braci ng is supplied by side 
plates and rafters, and the vertical frame is fastened to the 
steel structure which covers the ends. The roof is of wood, 
covered with painted canvas, and is provided with a trolley 
!Joa rd extending the full length of the roof. T he ends and sides 
nf th e hnrlv :i r f Pnclnsed hv a st ructn re nf No . TO sheet-steel. 

fastened to the frame work, and 2-in. x 2-in. x ¼-in. angle
iron, a ll bolted to the main sill s. O n the sloping surface of the 
cu rved ends are to be located headlights, bell s, sand-boxes and 
large t rap-doo rs prov ided w ith ven t ila t ing hoods. A ccess to 
the space at the end s is obta ined through the house from the 
inside or the trap-doors fro m the outside. Vvithin thi s en
clo:c.ecl space is ample room fo r a ir reservoirs, resistances, sand 
boxes and oth er accesso ri es. T he sloping ends and the foo t 
boards a re prov ided with rai lin gs of r- in. gas pipe. 

T he side fra mes of the t rucks combine equali zin5 bars o [ 
5-in. x I¼- in. stock, with a diamond-shaped M. C. B. truck. 
By thi s combin a ti on a doubl e facto r of safe ty is provided, 
IJecause the di amond frame alone would be st rong enough to 
carry the weight of the locomotive if the equa li zing bar s were 
omi tted . A bet te r di st ributi on of load and easier riding, as 
well as the increased st rength and sa fety, are provided by the 
use of the equa li zi ng ba rs. T he top frame is of 13/2 -in. x 4-in. 
irnn. Both the top and the side fra mes a re rig idly sec ured by 
gussets to the end s of the transoms. T hese .transoms a re ma<le 
of 12- in . x 3-in . channels, ancl thi s constructi on keeps the whole 
frame secure ancl the journ al boxes in line. 

T he truck bolste r is of two chann els, S in s. x 2 in s., w ith cast
iron fillin g-in piece sa nd wi::hed between th em. T hi s arrange
ment not only g ives an aclditiona l we ight of ;'i ton per truck. 
!mt atl<ls ~t rength to the bolster . T he bolste r is held in the 
direc t ion of locomot ion Letween the transoms, and is support f d 
hy double ell ipti cal sprin g~. whi ch r est on th e spring bed , 
rnnsisting of 15-in . x 2-in. chann els. Each spring has a capa
c ity of 6¼ tons and a maximum movement of 3 in s. Latera l 
movernei1t of the spr in g bed is permi tted by the sw in g of 14-in. 
!mks, which support the bed and which a re free to move at the 
spr ing bed and a t the transom. T hi s swin ging suppor t accom
pli shes the same result in th e horizonta l plane that the springs 
clo in the vertical plane, and enables the body of the locomo
tive to fo llow irregula ri ties and curvatures of the track more 
gradually and eas ily than do the wheels and truck frames. The 
weight of the bolster being transfe rred to the t ransom, is taken 
up by the equalizing ba r and pedes tal springs. T he pedestal 
springs rest on the j ournal boxes, preventing the tilting of the 
frame when the brakes a re appli ed or when the locomoti ve is 
sta r ted. T he double equalizing springs a re a rranged in pairs 
at each side of pedestals, take the g reater part of the load ancl 
rest on th e 5-in. x r¼ -in . equali zing bars, whi ch , in turn, are 
supported by the journal boxes. T he journal boxes a re M. C. 
B. standard pa ttern , with 4¼-in. x 8-in . journals; axles, 6,½ 
ins in diameter ; wheels, 33 in s. in d iameter ; 4-in. t read; pedes
tals of steel cast ings. 

The locomotive is equipped with a hand-brake outfi t, but 
shou ld, of course, be supplied with a ir-brake equipm ent in ad
dition. T he brakes are constructed w ith the shoes on th e in
side of wheels, and can be easily adjusted without plac ing th e 
truck over a pit. 

T he wheel base of 6 ft. 4 ins. a llows inside suspension on the 
transoms of General E lectri c No. 55 \ Ves tinghouse No. 50-C, 
or equi valent motors. 

Power may be suppli ed either through trolley or third-ra il , 
the locomotive bein g modified accordingly. 

T he net weight of the machine, w ithout motors, a ir brakes 
or ballast is 17 tons, and when ready for use will have a tota l 
weight of 40 tons. 

In additi on to thi s style of electric locomotive the company 
is prepared to design and furni sh types adapted to fa ctories, 
shops, mills and railways. 

---..-♦._ __ _ 

T he Postal T elegraph & Cabl e Company has strung its wires 
along the line of the Toledo & W es tern Railway, and connec
t ion has been made w ith all stations on the system. A ll station 
agents are telegraph operators, and cars will be despatched 
largely by telegraph. The telephone sys tem will be retained 
fo r communication between stations. 
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FINANCIAL INTELLIGENCE 

w ALL STREET, June I l , 1903. 

The Money narket 
A rather heavy shrinkage in bank rese rves, due chiefly to gold 

export s, has been the feature of the money situation during the 
past two weeks. \,Vhat this sudden outrush of go ld has shown 
clea rly enough, is that the situation in the foreign exchanges during 
the winter and ea rly spring was artificial ; that is, that gold would 
have gone out much sooner had not our bankers made ex trao rdi 
nary effo rt to prevent it. Our fl oating debt s abroad were extended 
from time to t ime until the money ma rket was unable to stand the 
strain. When the proper time arri\'ed, as it did a 111011th ago, we 
were compelled to ship very heavily in order to make up for the 
previous delay. The outward movement during the last fo ur weeks 
has therefore been abnormally large, and it has drawn very consid
erably upon the local cash supply.· Not only thi s, but the process 
of transferring credit s fr om E urope to thi s market has necessitated 
fr esh borrowings from the local banks, w hich ha\'e pre\' ented the 
Stock Exchange liquidation from refl ec ting itself as favo rably as it 
would ordinarily in the current bank statements. Con sequen tly 
cash holdings have declined, while loans have changed but littl e, 
and as a net result surplus r eserve has fallen to not fa r from the 
lowest of the season. Some advance in money rates under these 
circumstances was of course inevitable. The time loans quotations 
a re up on an average of half per cent as compared with t wo weeks 
ago. Sixty-day money now brings ..i½ per cent , and six months 
money 5 per cent. Money on call , which until r ecently loaned 
fr eely at 2½ per cent and under, now ranges between 3 and ➔ · 

T hese changes, however , are by no means an unfavo rable sign. 
Our r elation s in the fo reign exchange have been unusually 
streng thened by the paying off o f obligations to foreign capital, and 
the significance o f thi s is that, when ass istance is really needed, as 
it may be next autumn, the local market will be abl e to attain it 
easily from abroad. As fo r the immediate future the chances are 
that last Saturday marked the low point fo r surplus r eser ve for 
scme time to come. F ollowing the ri se in money, sterling exchange 
has fall en well below the level at which gold export s are profit able. 
Currency is still flowing in from the interior, new gold is con
stantly arriving from the A laskan mines, and the T reasury has 
ceased to show actively upon the market. A ll thi s, with the con
tinued liquidation in securities, fo reshadows a rapid recovery in 
bank r esources during the next few weeks. 

The Stock narket 
The fo rtnight in the Stock Exchange has been another period of 

Yiolent decline, accompanied by exten sive liquidation. There st ill 
is a wide divergence o f opinion as to the real n ature and relat ive 
importan ce o f the causes a t work. Some critics prefer to regard the 
whole collapse as due to such specific influences as the labor con 
troversies, damage to crops by rain fa ll and fl oods in the VI/ est and 
South, gold exports, and a host of lesse r factor s. Other cities look 
upon all these a s merely contributary and incidental cau ses for a de
cline which IS based on more funda mental ground s. T hey empha
size the view that prices had gone up altogether too high, and are 
now getting back to a true inves tment leve l, and that the cutting 
down of values has been none too severe to correct the un whole
some condition created by an excess ive output of new securities, 
and by the general infla tion of capital and credit which has been 
going on during the past two year s. It is our judgment that thi s 
latt er analysis is the true one, and that it is Yain to a ttempt to fin d 
any n ew outsi de r ea sons fo r the decline. Even admitting that 
the labor situation is di squieting, and that crop prospec ts are not 
as promis ing as they might be, prices have cer tainly d iscoun ted 
liberally w hateve:.- there is bad in these t wo quarters. T he de 
cl ine has gone fa r enough, moreover, to anti cipate any reac tion that 
is now conceivable in the commercial fi eld , fo r stocks are selling 
low enough to allow fo r whatever dec rease of co rporation earnings 
might ensue, if during the next few month s gen eral business were 
to fall off. T he s ituat ion in the stock market simply is that the 
selling mo vement has acquired such a momentum that there is no 
telling just how fa r it w ill go. Intelligen t obser vers agree that 
thin gs look very cheap, !m t they have to admi t that they may be 
cheaper st ill. P rices a re a s ce rtain to go too low under bea r opera
tions as they went too high und er specula tion for the ri se, and the 
investor who is able to pay ca ~b. ~o t: wb.~_1_ he buys can feel prett_w 

sure that, a lthough he may not get the bottom fi gures, he is getting 
some very fa ir bargain s at the present level. 

Brooklyn Rapid T ran sit and M etropolitan have been the weakest 
of the local traction stocks in the recent dealings. It is reported 
on good authority that the for mer stock was held quite la rgely 
by the Canadian speculators, who came to grief a week ago, an d 
that it was these holdings th rown overboard which were la rgely 
responsible fo r the break in the price. Met ropoli tan has been 
o ffered down on light tran saction s, apparently in the in terest o f 
peopl e who were short o f the stock and did not cover at the time of 
the recent law suit s. Manhattan, as was to be expec ted, was heir! 
better than the others: fir st , because its fl oating supply is smaller, 
and second, because there is a g reater inducement to buy on the 
par t of investors who are concerned only with the actual meri ts of 
the property. T he direc tor s o f the new company at their meeting 
a week ago, made the quarterly dividend 1 ½ per cent i1v=;tead o f 1:)/4 
per cent , as some people had expected. T hey stated however t11at 
an ext ra di vidend of l per cent wo uld be pa id in ,the last qua rter of 
the year, provided earnings were large enough to allow of it. There 
is very little do ubt that thi s condi tion wi ll be fu lfi ll ed, fo r the r e
port co\'ering the first quarter of the year show s that ea rni ngs a re 
running in excess of 8 per cent per annum on the stock. 

Philadelphia 
Considering the tremendous pressur e upon the gen eral ma rkets, 

the leading traction spec ialties in P hiladelphia have given a good 
accoun t o f themselves during the recen t trading. The only two 
stocks whi ch have r eally suffered are P hiladelphia Company and 
A meri can Railways. T he fir st -named sold down under r ather 
urgent liquidation from 42½ to ..io½ . A merican Railways lost 2 
points to 45, but the selling was light an d scattered. On the other 
hand, U nion T rac tion has held steadily aro und 46, an d P hiladelphia 
Tract ion around 96½ , while Rapid T ran sit dec lin ed on ly ½ per cent 
to l I. Dealings in a ll these stocks have been light, indicating that 
their fl oating supply is very limited. O ther P hiladelphia t ran sac
tions of th e last two week s include Consolidated Tract ion of N ew 
J er sey, which has been very firm at 69, Indianapoli s Street Rail
way at 82, and Rochester Passenger, which rose sharply to 83. 
Dealings in bonds have developed no parti cu lar feature, and prices 
are genera lly unchanged. 

Chicago 
The leading incident of the recent Chicago trading has been the 

declin e in gen eral traction specialties, which unti l recently have 
offered pretty fa ir resistance to · the general downward ten dency. 
A break of 8½ points in City Ra il way, from 201 to 192½ , and a 
4-point decline in South Side E levated from 103 to 99, are the par
ti cular noteworthy in cident s. Other issues which wer e extremely 
weak a short while ago have held their groun d somewhat bett er. 
Metropolitan common, after an ext reme decline to 20 , r all ied to 21 , 
and the prefer rc"d r ecovered from 65 to 67. N orthwes tern com
mon sold a t 20, Lake Street at 5 to 5¼ , Union Traction common at 
5, the preferred at 35, W est Chi cago at 62 and N orth Chicago a t 124. 
A ll of these arc about the same prices as prevai led two weeks ago. 
T he t ransactions in them were too scan t to be of any signifi cance. 
V ice- President Forgan, of the First Nat ional Bank. who is a mem
ber of the securiti es committee of the Lake Stree t Elevated, states 
that he fee ls confident that a plan fo r reorganizing the road will 
be taken up next month. According to repor t the company con
templates an ex tension of its lines through Harlem and Riv er 
Forests, and the impro vements of it s sen ·ice in Oak Park. It is 
understood that the general commi ttee having the ordinan ce permit 
t ing the building of the Ravenswood extension o f the Northwestern 
E leva ted in cha rge, has deci ded to repor t fav orably on the mat ter , 
a nd if thi s is true the company will probably sta rt work on the 
new line thi s year. 

Other Traction Securities 
A mong the Boston stocks lHassachuse tt s E lectric issues ha n· 

been par ticularly weak, the co111111011 selling do wn from 28¼ to 25·¼, 
and the preferr ed fro m 86 to 8 r ~1 - T here is 11 0 spec ific reason fur 
t hi s severe declin e, which seems to han : occurred entirely in sym
pathy with liquidation in o ther quarter s. lluston E levat ed, a ft er 
ra llyin g a point to q6½ , fe ll hack to q 5. \\ 'est E nd co111111 nn lost 
a point to 90, but the prefe r red held steady a t l T 2. In the Balt imore 
market the prevailin g tendency towa rd weakness has only been 
1nono11n cecl in the U n ited l{ail way iss ues, all o f w hich have so ld 
a t the lowest fi gures of the season. T he stock dropped from T 2r,-:; 
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tc· 11 ¾, the income bonds from 65¾ to 64§,i, and the 4 per cent 
generals from 93 to 92¼ . Here aga in explanations of a specia l 
nature are ent irely lacking. A single transaction in U ni ted Rai l
ways scrip wa s r ecorded at 23. Other sales include Ba ltimore 
Traction 5s at l 15, North Baltimore T raction 5s at I 18½ , Newpo rt 
News and Old Point Comfort 5s at 100 and 100¼. Augusta S t reet 
Rai lway 5s at 101 ½, K noxvi lle Traction 5s at 101 , and City and 
Suburban ( Washington ) 5s at 98. On the New Yo rk curb the 
feature has been the weakness in St. Loui s Transit, which at one 
time so ld as low as 20½, or 12 points down from the highest o f 
a few months ago. Fo llowing this decline the stock recovered to 
23½, but later yie lded again to 22½. T here is reason to believe 
that a few blocks of these shares held by speculators were thrnwn 
0\"er upon the market as a part of the fo rced sell ing in progress else
where. It was th is liquidation co rning suddenly which caused the 
decline. New Orleans common , after a ri se to q -Ys, dropped to q, 
while the preferred fe ll sharply from 44 \,i to 41. T he 4½ per cent 
bonds went as h igh as 83½, an d then eased o ff to 83. Other curb 
transaction s incl ude Nassau Elec tric ._is at 83. Interboro ugh Rapid 
Transit at 1001/2 and 100, American Light & Traction common fro m 
80 to 78, the preferred at 98¾ tll 98'./2, Roc hes ter Street Ra ilway 5,, 
a t 100 and 99¾, \ i\Ta shington Trac tion preferred a t ._i i ½, and the ➔ 
per cent bonds a t 76 and 75 ¾ . Twin City Rap id T ransit was one 
o f the sensational features in the Stock Exchange, breaking in less 
than forty-eight hours from 105 to 87 ½ . Thi5 dec line seems to ha Ye 
been du e entire ly to un loading by Canadian spec ulators who were 
caught in th e panic which fo llowed the announ cement of the A mes 
fai lure a t T oron to . Accord in g to local gossip Twin City sha res 
\\'ere picked up quiet ly by prominent st reet rai lway capita li~ts 
whose headqua rters are in P h iladelphia. T he stock, howeyer, has 
regained nry litt le o f it s loss so far. 

Detroit Un ited lead in the ac ti,·ity on the Cincinnat i exchange last 
week. Sales were about 1100 sha res. It opened a t 75 and adYanced 
to 761/ '.(, dropped to 73 and th en rested at 7._i. Toledo Rai lway & 
Light came in for considerable demand, sales being 873 share,;, 
with a range o f from 27~'i to 29. Cincinnati St reet Rai lway wa s un 
usually qui et, sales numbering 222 sha res at the stat ionary figu re 
of 133 1/ 2 . Columbus, D elaware & :Marion, :Mansfi eld Rai lway & 
Light and Zanes Yi lle Rai lway, Fower & Light were the active 
bon d issues, a ll three sell ing at the old figu re, IOI. 

On th e Clevelan d exchange, Cleveland City Rai lway ~old a t 97½, 
;:, decl ine of 5½ points, while Cleveland Electric so ld at 75, a decli ne 
o f 5 poin ts from last sales. Lake Shore E lec tric, which ha s been 
inacti\'e for some time, came jnto the trading and small lots so ld 
at IO to 10½ , a decl ine of 3½ from last sales. Northern O hio 
Traction opened at 21 1/2 ancl declined to 21 ; Monday it decl ined to 
20½ . Cle\'elan d & Southwes tern preferred sold a t 70 for severa l 
small lots, which is a decline o f nea rly ten points since the la st sak s. 
A round lot of Detroit United sold at 72 ½, which is 7 points below 
las t sales. A ll of these sa les look like forced liquidation, and 
sharp advances are loo ked for e,·ery day. Brokers expre ss the 
opin ion that the Cleveland bnarcl show s more bargains in traction 
secur ities than in many months. T he new Columbtis :- tock ex ~ 
change has opened with pronounced activity, tota l sa les last w eek 
numbering nearly 6000 shares. The new Columbm Railway & 
Light stock opened at 32 and advanced with active deman d to 3;;. 
Columbus Railway common s tock has been rather quiet , but within 
the past few days there has been a di sposition among holders o f 
preferred to sell their stock and buy the common stock, which 
pays the same interest and sells at considerably lower figure. Com
n1on stock of the Rochester Rai lway wa s yery acti\'e, and sold at 
around 82; based on the fact that the company is ea rn ing abo ut 9 
per cent, a lthough dividends a re not yet paid, a nd there are ru mors 
of a merger of the public uti lity companies of Roc heste r. East St. 
Loui s & Suburban 'fraction also came in for hea\'y demand at 
aro und 65. 

Security Quotat ions 
T he following table shows the presen t bid quotation s for the 

leading traction ~tocks, and the act iYe bonds, as compared with 
last week: Closing B id 

May 26 
American Railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Aurora , Elgin & Chicago ........................................ a29 
Boston Elevated ..... , ............................................ 145 
Brook lyn R apid Transit . . . . . .. . . .. .. . . . . . . . . . . . . . .. .. .. . . . . . . . . .. 61% 
Chi cago City ............... ....................................... 200 
Chicago Union Traction (co mmon) .. .. .. . .. .. .. .. . .. .. .. .. . .. .. 3½ 
Chicago Union Tract ion (preferred) ..... ; . . . . . . . . . . . . . . . . . . . . . .. 32½ 
Cleveland Electric , , , .. . ...... , , , , , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

June 9 
4·1½ 

al25° 
143 

56¼ 
*190 

4¾ 
33 
75 

Closing Bid 
l\Iay 26 Jun e 9 

Columbu s (common ) ...... , .................... ........ ... ...... . 100 101 
Columbu s (preferred) .... ..... ......... ... ....................... 105% 105 
Con soltda ted Tract ion of New J er sey ............................ 67 68½ 
Consolida t ed Tract ion of New J er sey 5s ......................... 107¾ 105¼ 
Detr oi t U n ited . . . .. . . .. .. . .. . . . . . .. . .. . .. . . .. . .. .. .. . . .. .. . . .. . .. . 76¾ 69½ 
E lectr ic People's Tract ion (Philadelphia) 4s..................... 99 99 
E lgin, A u rora & South ern ..... ... .... .... ...... .. ................ aG6 afi0 
Lake ::'hore E lectr ic . .. .. .. . . . . . .. . . .. . . . . . . . . .. . . .. . . .. .. .. . .. .. . 10 10 
Lake S tree t Elevat ed . .. . . . .. . . . . .. . .. . . . . . . . . . . .. . . . .. . . .. . . . . . . 5¼ ;; 
Man hattan R a ilway .. .. ... . ... .. . ... .............................. 137'1/g 13:i% 
l\ l assachusctts E lectric Cos. lcomm on)......................... 281i1 2G1;,i 
l\lassacbnsett s E lec Cos. (preferred ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SfJ¼ 81 
M etropolitan E levated, Chicago (co m mon) .... ................. 211/2 21 
Metropoli tan E levated, Ch icago (preferred) . . . . . . . . . . . . . . . . . . . . 68 67 
l\J etropolitan Str eet ....... . .... . ...... .. ....... .. ...•............. l ~g¾ 122¾ 
New Orlean s Railways (com m on ) .. . .. .. .. . .. .. . .. . ...... ... .. . 14 
New Urlean , Hail ways (preferred ) .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. 41 
North Amer ican . ... .. . .......................... . ...... : . . . . . . . . . 92 85½ 
Northern Oh io T rac ti o n & Li ght................................. 22 20% 
Northwestern Elevat ed, Chi cago (common) .. .. .. .. .. .. .. . .. .. . 20112 20 
P h iladelphia R apid Tran sit . . . . . . . .. . . . . .. . . . . . .. . .. . . . . . . . . . . . .. 11½ 11 
Philadelp h ia Tract ion . . .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. . .. . .. . .. . 96¾ 96¼ 
St. Loui s Tran sit (, o n ,mon) ..................................... 24½ 2:3 
South Side El eva ted (C h icago ) ............................... .. .. 102 99 
S yracusl' Rapid Tran sit .. ..... ........ . ....................... . . . 
Syracuse Rapid Tran sit (preferred) ........................... . .. a7!1 

Third Aven ue ................................................. . .. 120 
'I oledo Railway & Li g ht ........ ... ........................... , . . 27½ 
Twin Ci ty, i\lin neapolis (comm on) .............................. 104½ 
U nit e,] Railways, St. Lo u is, 4s ... :.. .............................. 84½ 
U ni ted Ha il way s, St. Lo ui s (preferred )... .. .. .. ... .. .... .. ...... 73'¼ 
lln ion Trac ti on ( P hi ladel ph ia) .. . .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. 46¼ 

a Asked. * E x- dividend. 

Iron and Steel 

a79 
110 

23112 

90¾ 
84 
71½ 

*45 

The posit ion in the pig iron market is still qu ite un cer tai n. T he 
assoc ia tion of So uthern makers haYe reduced the officia l quotat ion 
fo r the number of product at furn ace to $15, th is, however, being 
what the real marke t leYel has been for so me t ime pas(. It now re
mains to be seen whether consumers wi ll come in and c~Yer their 
requi rements fo r th e second half yea r, w hich sti ll la rgely remain 
unfi ll ed. o r \\'hether they wil l cont inue their policy o f buying from 
hand to mouth in hope of negotia t ing thei r principal events la ter on 
a t lower fig ures. O n the solution of th is question hangs the im
mediate fu ture of the market. In steel and the fin ished branches of 
the in dust ry tonnage has begun to fa ll off somewhat, nota bly in the 
East . T here is no doubt that the disturbances in the bui lding 
trades are having an adve rse effect. But. apart from this, the senti 
ment among buye rs is ext remely caut ious, with a growing inclination 
to look for eas ier prices. Q uota tion s are as fo llows : Bessemer 
pig iron $20.10, Be:osemer steel $30.50 and steel ra il s $28. 

Metals 
Quotations for the leading meta ls are a:,, fo llows: Copper q ¾ 

to 15 cents, t in 28¼ cen ts, lead ._i ;l/g cents, spelte r 5¾ cents. 

----♦----IMPROVING THE ST A TION FACILITIES ON THE ELEVATED 
IN NEW YORK 

T he Interborough Rapid T ransit Com pany has dec ided to improve 
and enl a1 ge all the stations wh ere the traffic is great on th e Man
hattan elevated system. T he reco nst ruction of several statio ns 
wi ll begi n immediat ely. A mo ng these sta ti ons are Rector S treet , 
Cort land t St reet and Barclay St reet. o n th e N in t h Avenue lin e. 
T he II6th S treet statio n a t Eighth Avenu e will b e pa r tly rebuilt 
and new elevato rs wi ll be install ed. 

P lans are also being considered for rebui ldin g the 125 th Stree t 
stat ion o n the W es t Side, and d rawin gs have been p repared fo r 
chang in g entirely th e system of handl ing passengers at Thirty
T hird S treet and Greeley Squa re. O ne plan has been prepared 
which calls for a large stai r way and an esca lader on the nor thwest 
corner of T hirty-T hird S treet. It is a lso planned to put an esca
lader in the uptown sta tion so that pe rsons coming up Broadway 
fro m the theaters and des iring to take train s down town can do so 
with ou t crossing the danger point a t the junction of Six th Avenue 
and Broadway. 

Many of th e station platforms on th e downtown section of the 
N inth Avenue line are very narro w. A t the R ect o r Street 
stati on th e platfc•rm adj oining the downtown track will be made 
ten fee t wide. The platform of the Barcl ay Street station will 
also be made ten feet wide. Several plans have be en prepared for 
improvin g the facilities at th e Cortlandt Street station. Nearly 
3,000,000 passengers use this station yearly. In less than a month 
th ere will be a n ew st ation at Seventy-Second Street on the Sec
ond Avenue line. Last week a n ew station was opened at 110th 
Street and Eigh th Avenue. 
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THE OPERATIONS OF THE BUSHNELL SYNDICATE 

The proposition which at present is receiving the chief attention 
of the so-called Bushnell syndicate of Springfield, Ohio, is the 
Springfield, Troy & Piqua Railway. The syndicate is headed by 
General A. S. Bushnell, formerly governor of Ohio, and it is the 
intention to build a system of interurban roads radiating from 
Springfield, General Bushnell's ho me city. The syndicate has r e
cent ly acquired by purchase the Springfield & Xenia Tracti on 
Company, and is planning to build several other lin es in addition 
to the road above mentioned. The work of constructin g th ese 
lines is being done by the Champion Construction Company, an 
affi liated company, of which Fred. J. Green, formerly gen era l 
manager o f the Dayton, Springfield & Urbana Railway , is chief 
engineer and ge neral manager, and D. H. U ll ery , formerly elec
trical engine er of the same road, is in charge of the electrical con
struction . A bout 6 miles of grading has been done in the Spring 
field, Troy & Piqua Railway, and seve ral bridges are being built. 
Contracts haye been placed for much of the material and equip
m ent required. 

A short distance from Springfield, on a knoll above hi gh water 
in Mad River, the syndica te prop oses to erect a large powe r 
station to supply all the roads owned and co ntemplated by th e 
syndicate, and arrangements wi ll also be mad e to supply several 
independent roads in that di strict. T h e General E lect ric Company 
has prepared preliminary plan s for the stati on, which will be o ne 
of the largest in Ohio. The building wi ll front o n Snyder Park, 
a beautiful city park, and the front o f the structure will be hig hl y 
o rnamental. The initial installatio·n will consist of two 2000-kw 
Cm tis turbo-generators, suppli ed by eight 400-hp Babcock & 
"Wilcox boilers. The eng ine room will be 82 ft. x 46 ft., and th e 
boiler room 52 ft. x :22 ft. Transmission will be at 26,400 vo lt s, 
in order to provide fo r poss ibl e parallel operation with the Med
way power house of the Appleyard syndica te, which wa s fully 
described in the STREET RAILWAY J OURNAL for May 23. 

The plant will be a very modern one. The plan s provide for 
overh ead coal bunk ers with gravi ty feed and auto matic stoker s, 
auto matic ash conv eyors, overhead cranes in bo th engine and 
boiler room and oth er interesting features. 

•• 
THE PENNSYLVANIA TERMINAL IN LONG ISLAND CITY 

Although the final det~il s of the plans for th e terminal yards 
of the Pennsylvania Railroad Company in Long Island City 
have not been determined as yet, P resident Wm. H. Baldwin, Jr. , 
of the Long Island Railroad, which is controlled by the Pennsyl
,·ania Company, told some thin g about the sch eme as a wh o le 
last week. The P enn sylvania's tunn el under the East River, a 
continuati on of th e one running from N ew J er sey through Man
hattan, is to end about a mile and a half from the L ong I sland City 
shore line of the river, 'it s portal being just west of Thompson 
Avenue, at a point that is embraced within the yards of the Long 
I sland Railroad. From the tunnel's portal th e switch yards of the 
Pennsylvania system will extend about a mil e, reaching out to
ward th e W oodside di strict. Th e yards are t o be used s imply for 
the handling of passenger tra ins. and there will be no stati on at 
all , as the Pennsylvania tunnel franchise fo rbid s th e r oad from 
handling local traffic n ea r New York. Such traffic will be 
managed , as h eretofore, fr o m th e old Long I sland Railroad D epot , 
in Long I sland City. The terminal yards wi ll be o n th e south 
side of th e main track o f th e Long I sland Railroad. The land 
through which they are to extend b eyond the present yards h as 
been acquired by the P ennsylvania, and arran ge ments h ave bee n 
made by the city authorities to have viaduct crossings for the 
few streets int e rsect ed. 

One of the principal uses of th e yards wi ll be for switching the 
electric motor cars that will lead the through train s of the Penn
sylvania Road through th e ttm nel from New J ersey. After 
emerging from th e tunnel into the yards the tra in s will have these 
motor ca rs replaced by steam engin es, and in keeping these en
gines in readiness much of the space in the 'ya rd s will be needed. 
The motor cars, having bee n detach ed from east-bound trains, 
will remain in th e yards until ready to take ba ck a west -bound 
tra in toward Jersey. The terminal tracks will he u ~e d a lso fo r 
storing car s dropp ed off of throug h tra in s that have got rid o f 
many of th eir passenger s in N cw York City. 

The tunnel, beginning nea r the New J ersey shore lin e in the yards 
of the railroad a t J er sey City, runs under the No rth Riv er t o 
Thirty-third Street, New York, and then cuts under that stree t 
across town to the East Ri ve r, und er which it take s th e route in
dicated above. The passe nge r station in New York is between 
Thirty-third a nd Thirty- fir st Streets, west o f Seventh Avenue, 

and from that point westward to the North River the railroad 
has acquired all the city property that will have to be made barren 
by the tunn el operations. 

--- ~~- ---

STRIKE TALK AT RICHMOND 

The r eply of the Virginia Passenger & Power Company, of 
Richmond, Va., operating th e street car lines in Richmond, Man 
chester and Petersburg, to the proposal of Divi sion No. 152, of the 
A malgamat ed Association of Stree t Railway Employees, to sub
n ,it the proposed articles o f agreement to arbitration has been 
1 et urned to the Amalgamated Association , with a flat r efusai of 
tb e request. The reply of the company was made through Gen
era l Manager Huff, and states that " th e company must decline 
to re-a rbitrate." 

In order th oroug hly to understand th e situation it mu st be 
s;j d at th e outset that the present demand is an attempt to re 
pudiate an agreement entered into by the company and its em -
1·ioyees nearly ten m onths ago. At that time the con solidation 
o i the Richmo nd properti es had just bee n effect ed. The em-
1Joyees before a llowin g the n ew management t o become famili a r 
, .-i th its duti es ordered a strike on a claim o f differe nc e as to wages 
J nd hours. After twelv e h ours it was agr ee d to submit the di f
ferences to arb itration. This wa s do ne and th e report of th e 
arbiters was accepted by both sides and the m en returned t o 
wo rk. One of the r esults of that strike was an agreement on 
nine hours' work daily at an agreed sca le. 

A bo ut two weeks ago the demands of the m en that have just 
been refused were submitted to the company. The se demands 
were for a general agreement or contract fo r the se ttl eme nt of all 
ques tio ns between employer and employee and along with it a r e
quest for a new sca le of wages. This contract is divided into 
eight sections, summarized as follows: 

Section I provides tha t the co mpany, through its acc redited offi
cials, wil l tr ea t with the men through th eir accredited o rgani 
;;a tion. 

Section 2 suggests a t emporary board of a rbitratio n , co nsisting 
o f five persons, two chosen by the employees and two by the com
pany, and th e fifth jo intly by the two, to which all differences or 
agreements which ca nn ot be se ttled by the two parties shall 
be submitted. 

Section 3 provides for the reinsta tement of suspended men, with 
full pay during period of suspension, when the men are· found not 
guilty of charges. 

Section 4 provides for a nin e-hour day and payment for over
time , acco rding to th e sca le. 

S ection S proposes that wages of 22 cents per ho ur shall be paid 
all motormen and 21 cents an hour to all co nducto rs on the Ri ch
mond & Manchester and interurban lines of the company, and 
tha t motormen on the P ete rsburg line shall receive is cents a nd 
conductors 17 cent s p er hour. 

S ection 6 propo ses to give m oto rmen free tran sportation at 
all tim es over all lin es of th e company. 

Section 7 proposes tha t all orders causing extra expense to the 
employes shall n ot be effectiv e until fift een days' notice shall 
have bee n given. The last section proposes t o perpetuate the 
sugges ted general agr ee ment until o ne or th e o ther party thereto 
shall give notice in writing of a desire to change the same, and 
that sa id noti ce shall be g iven thirty days before the end of any 
year of the agreement. 

To th ese demands the company m ade a lengthy reply, in the 
course of which it was se t forth tha t 31 per ce nt of the total r e
ce ipt s from operation and 44 per cent of the t o tal operating ex
pen ses are bein g pai d out in wages to moto rmen and conductors: 
that the additional increase of 24.6 per cent in wages now demanded 
would result .in an increase o f $80,000 per yea r : that it is unreason
abl e to expect the company to be able t o pay such an increase 
in wages as would enable th e men to earn as much per day, work
ing only 9 hours, as they formerly did when worki ng twelve hours; 
that the plan to submit to a board of a rbitration the di smissal 
ci nd suspensio n of employees is imp ossible from an operating 
standpoint , because it demoralizes di scl ipine; that while local 
tran sportati o n will be gran ted t o its employ ees in each of the 
cities in which it operates, the com pany must refuse tran sporta 
tion to its employees ove r the twenty-three mile interurban line, 
wnich depends mainly on it s excursion busines s fo r revenue; that 
ther e is no cause for co mplaint as to changes invo lving expe nse 
to th e m en, the co mpany always giving the men ample notice of 
impendin g changes in uniform s, etc. 

The r eply of th e company is closed with an appea l to th e men 
for dispassio ;1ed considerati o n o f the facts, it being pointed out 
th a t by giv in g th e compa ny th eir loyal suppo rt , th e employees 
will assis t th e co mpany to that prosperity which will enable it to 
do more for the men in the futur e. 
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THE PUBLIC SERVICE CORPORATION ORGANlZES 

1 he organization of the Public Service Corporation. which has 
taken over the electric light. power and street railway interests 
o f Northern New Jersey, wa s perfected at a mee ting of the com 
pany h eld o n June 4, in Newark. Th e fo llowin g were elected 
directors: 

F or three yea r s, A. J. Cassatt. J ohn F. Dryden, Thomas D olan, 
George R. Gray, Anthony R. Kuser, R and al M o rga n, Thomas N. 
J\ l cCarter a nd J ohn I. ·waterbury; fo r two yea rs, Edward T. Bell , 
Hugh H. Hammill, William C. Heppcnheimer, L ewis Lillie , 
John F. Shanley, Charles A. Sterling, Lesli e D . Ward and 
P . F . \Vanser; for one year, Samuel T. Bodin e, Thomas C. 
Barr, David Baird, W alton Clark, Elisha B. Gaddi s, Uzal N. 
Mc Carter , F. 'vV. R oebling and E. F. C. Young. The 
directors ratified the se lection of Frederick Evans as sec re
tary, to take office June 15. Th e other officers, who will begin 
their duti es at once. are ; Randal Morgan, fir st vice-pres ident; A . 
R. Kuser. second v ice-president ; A. B. Carleton, third v ice-presi
dent; J a mes P. Dusenberry, treasurer; Frank Bergen , genera l 
LOttn se i , \V alttr 'vV. Wheatly, general manager of the s treet rail 
way divi sion ; Henry E. \Vhitcomb, general mana ger of the gas 
divi sion : Dudley Farrand, gen eral manager of th e electric di 
vision; P ercy S . Young, comptroller ; J. A. Pier son, purchasing 
c1gcnt; A rthur D. Ball, superintendent of supplies; A . D. Hibb s, 
auditor of railway accounts; M. E. J ohn ston . auditor of gas ac 
counts; E. J. Allegaert , auditor of elec tri c accounts. 

The executive and accounting offices of the corporati on will be 
a t 776 Broad Street , Newark . and for the present th e public offices 
o f the va rious departments, th e gas. elect ri c li ght and stree t rail 
way, will remain where they a re. Mr. \Vhea tly' s office will be a t 29 
Exchange P lace. J cr sey City. 

----·♦----

UNIVERSAL TRANSFERS IN CLEVELAND 

A ltho ugh the consolidation o f the Cleveland Electric R ai lway 
a nd the Cleveland Ci ty Railway has n o t been officially consum
mated, th e long talked of p lan of unive rsal transfer s went into ef
fec t on Jun e r. It was do ne a t thi s time in order t o start at the 
begi nning of a new month, and the innovation lends stren g th t o 
the report that th e conso lidation will bLcome effe ctive within a 
Ycry few weeks. A for mal contract fo r the sa le of the Cleveland 
City R ailway to the Cleveland E lectric R ai lway has been signed 
by Senator Hanna and Secret ary E hrha rt fo r the Cleveland City 
Railway Company and President A ndrews and Secretary Da vies 
for the Cleveland E lectric R ailway. Prior to th e sig nin g of the 
co ntract, th e boards of th e two co mpani es h ad agreed to the 
m erger a nd authorized th e offic ials to sig n the contract. Special 
meetings of bo th compani es will be h eld Jun e 29, to vote fo rmal 
approval of th e purch ase and sale . No chan ge in ro utes will be 
made until aft er the con solidation beco mes effectiv e. The new 
transfe r s a r e good on all lines in th e city and th e only res tri ct ion 
is that th ey shall be used with in a certai n time limit. Of course, 
tran sfer s are n ot given fo r r eturn trips on parall el lin es. The offi 
ce r s decl ine to discuss the subj ec t of six o r seven ti ckets for a 
quart er. 

------♦----
WHAT SPRINGFIELD, MASS., PLANS TO EXACT FROM 

FRANCHISE APPLICANTS 

The Aldermen o f Springfield have se t fo rth new term s o n 
which they propose to g rant franchi ses, in view of petitions which 
are before them. They announ ce that th ey r ese rve the right 
to revoke locations witho ut cost to th e city; that the city may buy 
the fixtures of th e company at a fa ir valuation ; that a ll cost of 
street alterations made n ecessary by the laying of tracks must be 
borne by the company; that for a singl e 5-cent fare tran sfer s are to 
be given over other lin es of the same or another company with 
which connections are made; that the company shall clear the 
street s of snow to the sati sfaction of the Superintendent of Streets. 

The Aldermen , in adopting a franchi se fo r the Springfield-Sub
urban Street Railway Company, places amon g the specia l condi
tions t hat the company shall water the entire street for a portion of 
the way: that ca rs en ough be provided to make trips once in fift een 
m inutes: that a waiting room be provided at th e t erminus of the 
line in the city: that Summer Street be paved with vitrified brick 
at the expense of the company, and that a new loca tion b e secured 
for a portion of the way which sh all have a roadway 30 feet o r 
more in width paved with vitrifi ed brick, a ll at the expen se of the 
company. Special provisions in a franchise offered the Spring
field Street Rai lway Company for lo cations on \i\Torcest er Street 

provide that the street be widened to a width of 70 ft. and that 
a bridge suitable to the county authorities be built over the tracks 
of the Boston & A lbany Rai lroad. 

--------• .... ··-
IMPORTANT DECISION IN A TRANSFER SUIT IN 

NEW YORK OTY 

In a· suit brought in the Supreme Court as a test case with a 
view of compelling the Interurban Stree t Railway Company, of 
New York, to issue transfer s at all int ersec tion s o f it s lines the 
co mpany has just won a substantia l victory, as Ju stice O'Go;man 
ha s deni ed t.he application of James S. L ehmaier, as chairman 
of th e executive co mmitt ee of the W est Side Citizens' Transit 
Reform Committee of One Hundred, for a writ of peren1ptory 
mandamu s to compel the company to issue transfers operative at 
E ighth Avenue and 125th Street. The court handed down this 
opinion: 

If it be assumed that the defendant has violated the obligations imposed 
upon it by the laws of this State with r espect to the issue of transfers to 
passe ngers, mandamus, in m y opinion, is not the proper or appropriate rem
edy. T he r ela tor should be confined t o the specific legal remedy provided by 
the Legislature. For a failure t o perform the duty enjoined by the statute 
the aggrieved party is entitled to a penalty which m ay be recovered by 
action . 

R edress may also be had by appeal to the Railroad Commissioners of the 
S tate. · n y Sec. 157 of the General Railroad Law, it is made the duty of the 
Railroad Commi ssioners to examine a nd keep informed as to the compliance 
by railroad corporations with the provisions of their charters and the law. 
By Sec. 160 it is provided that, if in the judgment of the Rai lroad Com• 
missione rs, it shall appear that a n y railroad corporation has violated any law 
or neglects in any respec t to comply with the provisions o f any law, the board 
s hall give notice thereof in writing to the corporation; and, if the violation, 
neglect, or refusal is continued after n otice, to present the matter to the 
Attorney Ge neral, who shall t ake such proceedings the reon a s may be necessar y 
fo r the protection of the public inte rests. By Sec. 161 it is made the duty of 
corporati ons owning or operating ra il roads to comply with the decisions and 
r ecommendations of the Railroad Commi ss ioners, and if they fail to do so the 
boa rd is r equired to present the facts in th e case to the Attorney General 
fo r hi s consirle ration a nd ac tion. 

T hese legal r emedi es would seem to affo rd adequate rclief to aggrieved 
passe nger s upon the r espondent road, and, in such a case, resort to the 
extraor dinary reme dy Qf mandamus will not be permitted. l\fandamus may 
issue in a proper case to compel the doing of a specific act , but it may not 
be invoked to compel a general course of conduct for a long series of con
tinuous acts, as it will be inconvenient , if not imposs ible, for t he court to 
ove rsee the per forma nce of such duties. M otion deniea. 

Th e g ist of the application for a mandamus was: 
T o compel t he said Interurban Compa ny to carry for one s ingle fare of 

5 ce nts any passenger desiring t o make one continuous trip betwee n any 
point on its Eighth Avenu e lin e, and a n y point up on its 125th Street and 
A mster dam Avenue Lin c, a nd, upon demand a nd without extra charge, to 
give a tra nsfe r operative a l Eighth Avenue and 125th S treet . 

•• 
STREET RAILWAY ACCIDENTS 

The full report of th ~ United States Cen sus Offi ce in regard to 
th e number of persons ki lled and injured on th e street railway 
lines of the country fo r the year ending June 30, 1902, has just been 
made public and differs som ewhat from that compiled by the New 
Y ork Co mmercial Advertiser, which was reproduced in our issue 
of May 30. 

Th e o fficial fi gures arc as follow s:-

Passengers, .. .. .......... .... ............. . 
Employees, .................. ............. . 
O ther perso ns, ..................... ....... . 

Ki ll ed 
267 
122 
827 

Total for the U nited States, ............... 1,216 
___ _., ........ __ _ 

Injured 
26,672 

3,716 
17,040 

47,428 

TRUCKS ON THE AURORA, ELGIN & CHICAGO 

The hi gh-speed records made on th e A urora, E lg in & Ch icago 
Railway makes the experience of the company with t rucks parti 
cularly int er esting. The cars were first equipped with th e Peckham 
M. C. B. 30 non- tilting truck with a 6-ft. w heel base and gray cast
iron wheels. Ten cars were put in service on August last and ten 
more on Jan. I. After a careful trial the company decided to 
substitut e steel wheels for cast iron and to use somewhat heavier 
spiral and elliptic sp rings than were originally ordered. With 
these changes th e trucks have given excellent satisfact ion. Mr. 
Bicknell, the general manager, reports that even at speeds of 65 
mile s per ho11r the cars r ide ve ry smoothly anu have developed 
no weakness of any kind. and that he can recommend them for 
high speed and heavy electric rai lway service. The cars make an 
average mil eage of over 50 miles per hour and 6oo miles per day. 
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NEW PUBLICATIONS 

The Manual of Statistics; Stock Exch ange Handbook , 1903 ; 1044 
pa ges. Price, $5.00. Published by the Manual of S tati s1 ics 
Company, N ew York. 
This volttrne ma rks the completion of a quarter of a century in 

the life of this Manual, and sh ows the same care, completeness and 
accuracv that has contributed so much to the reoutati on it has 
ga ined ;mong investors. The most no table chang~ in th e present 
volume is the cla ss ification of street railway securiti es amon g in
dustrial s, inst ead o f keeping them di stinct in a cla ss by them
selves. In la st year's issue many of the stree t rai lway cornpani l:'s 
were for the fir st time included in the department of industri als, 
owin g to th e fact that, in addition to the transportati on business, 
th ey had engaged in furni shing li ght and power. Thu s by a 
natura l evolution , in th e view of the publish ers of thi s Man,!al. 
they had become more purely industrial s than solely rai lway or 
tran sportation compani es. The tendency has increased, it is true, 
but the companies have no t lost their di stinctive charact er , as an 
examination of their business wi ll demonstrate. 

ANOTHER CONSOLIDATION OF INDIANA COMPANIES 

There have just been fil ed with the Secreta ry of State of Indiana 
articles of incorporation of the Ft. W ayne, Logansport, Lafayette 
& Lima Traction Company, which is to carry out the con soli 
dation of Union Traction lines m entioned in the STREET RAILWAY 
JOURNAL for May 23. Th e companies that will be con solidated 
are the operating compan ies in Lafayette and Ft. Wayn e and the 
two systems at Logansport, including th e Logansport , Roch ester 
& Northern Traction Company and the Wabash & Logans
port and Wabash Valley Interurban lines. The new company's 
lines will extend from Lafayette to Lima, via. Ft. Wayn e. where 
the headquarte rs of the road wi ll be establi shed. Ther e will al so 
be diverging lin es connecting all the important cities in the north 
ern part of the State and around Lima. The road between Ft. 
Wayne and Lima is well under way, and th e oth e r extension s 
wi ll soon be begun. When completed the road will run through 
Tippecanoe, Whitc

1 
Carroll, Cass, D e Kalb, Nobl e, Lagrange, 

S teuben , Grant , Adams and W ell s Counties. The officers of th e 
company are: George F. McCull och, president ; James l\Iurdock, 
vice-pr es id ent; Stephen B. F leming, secretary; Henry C. Paul , 
trea surer. The li st of directors shows Jam es Murdock, of La
fayette; Henry C. Payne, Stephen B. F leming and Henry C. Paul, 
of Fort Wayne; J. Leverin g J ones and Morgan R andall , of 
P hiladelphi a; Bayard Henry and Samuel M urdock, of Lafayette: 
Geor ge F. McCu ll och and Hugh J. McGowan, of Indianapolis. ----••·--TORONTO CONVENTION OF THE CANADIAN ~ELECTRICAL 

ASSOCU [( J, 

The thirteenth convention of the Canadian E lectrical Associa
tion will be h eld in Toronto fr o m June ro to 12 inclusive. Foll ow
ing the practice of the National Electric Light Association of 
the United States, a question box will be introduced. Among 
the papers to be read are, "Long Distance Transmi ss ion" by 
Paul Lincoln , of Pittsburg, Pa.; "Single P hase Alternat ing M otor s 
as a Means o f Increasing Station Earnings," by W. A. Layman , 
of St. Louis, Mo., and '"Transformers for High Voltage Trans
mi ssion Li nes," by J. W. Farley. During the convention th e as 
sociation m ember s will also vi sit the works of the Canadian 
General E le ct ri c Co mpany and the Canada Foundry Co mpany. 

•• 
STREET RAILWAY PATENTS 

UNITED STATES PATEN T S I SSUED lVIAY 2G, la03 

[Thi s department is condu cted by 'vV. A. R osen!Jaum , pa tent 
attorney, H.oom No. 1203-7 Nassau-Beck man Building, Nnv 
York. ] 

728,868. Car Truck Bolster; Edward Cliff, N cwark, N. J. A pp. 
filed July 23, 1902. A bolster havi n g the usual center bea rin g
plate and provi ded in it s end portion s wit h ve rti ca l r ecesses in
closing verti call y di spose d sprin g s upo n which a r c caps pro
jectin g sli ghtly a l1ove the upper leve l of the li o lsl cr lo rece ive th e 
impact of th e ca r body. 

728,880. Aut omatic Switch ; Frederi ck R. S. Dilmar .~. Kansas 
City, Mo. App. filed Sept. 29, 1902. Means. for thr" wing a 
switch lo th e m ai n lin e by a car r ecedin g from the sw it ch upon 

th e main line, also for th rowi n g a switch to the mam line by a 
ca r reced ing from the switch upon a side track. 

728,91~. Life Guard for Vehicles; Albert Hardy & David Voss, 
New Brighton, E ng . A pp. filed Jan. 19, 1903. T he main feature 
o f thi s invention is an endl ess belt revolvi ng in a backward di
r ection and adapted to pick up prostrate persons from the track 
and convey them backward into a cradle. 

729,049. Railway Track Structure; George M. Ervin, J ohn s
town, Pa. App. fil ed S ept. 23, 1902. The object of thi s and th e 
seri es of in ventions fo llowi n g is to p rov ide mean s whereby wear 
pl~tes may be rigid ly secured in pl ace in such a m anner that they 
wi ll . not work loose, but whi ch wi ll permit the plates to be 
r eadily rem oved and r eplaced without di sturbing the r emainder 
of the structure. • 

729,050. Railway Track Structure; George M. E rvi n , J ohns
town , Pa. App. filed M arch 18, 1903. Sec preceding patent. 

729,057. Railway Track Structure; A rthur L. Geor ge, J ohn s
t own, Pa. App. fil ed N ov. 13, 1902. See patent No. 729,049. 

729,058. Rai lway Track Structure; Arthur L. George, J ohns-
t o wn, Pa. App. fil ed Nov. 13, 1902. See patent No. 729,049 

729,059. Rai lway Track Structure; A rthur L. George, J ohn s
tqwn, Pa. App. fil ed Dec. 22, 1902. See pat ent No. 729,049. 

729,060. Rai l way Track Structure; Arthur L. George, J ohns
town, Pa. App. fil ed Dec. 24, 1902. See patent No. 729,049. 

729,001. Rai lway Track Structure; A rthur L. George, J o hn s
town, Pa. A pp. fil ed March 5, 1903. See patent No. 729,049. 

729.067. Rai lway Track Structure; J ames Hart, J o hn stown , 
Pa. App. fi led N ov. 13, 1902. S ee patent No. 729,049. 

729,082. T ro ll ey Whe el and Holder ; Frank D. Moon, Lock
port, N. Y. A pp. fi led A ug. I, 1902. The g roove in th e contact 
face o f the trolley wheel is formed with co nvex sides to more 
easily traver se the troll ey wire at the angles of curves and 
switches. 

--- --
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PATENT NO. 729,137 

729,o89. Railway Track Structure; George H. Parmelee, J ohn s
town, Pa. A pp. fil ed Nov. 13, 1902. See pa tent No. 729.049. 

729,090. Rai lway Track Structure ; Geo rge H. Parmelee, J ohns
t o wn, Pa. App. fi led Nov. 13, 1902. S ee patent No. 729,049. 

729,091. Rai lway Track Structure; George H . Parmelee. J ohns
town, Pa. App. fil ed Nov. 13, 1902. Se e pa tent No. 729,049. 

729,1 20. Third Rail E lectric Railway System; Gustav Bertram, 
Brooklyn , N. Y . App. filed Feb. 28, 1903. R elates to an incl osed 
third-rai l and improved m eans fo r making contact ther ewith . 

729,136. E lectric Railway ; A lbert N. Connett, L ondo n, E ng
land. App. fil ed Feb. 21. 1901. Consis ts of m eans fo r m ovin a the 
cover o f the conduit in o rder that th e pl ow m ay be rem';vcd 
ther efro m, when necessary . 

729, 137. P low R aising M eans for Cond uit Railways; A lbert N. 
Co nn ett, L ondon , E n g. A pp. fi led F eb. 21, r9or. Th e pluw is 
prov id ed with a cha in gearing for raising it o ut of the co nduit 
when necessa ry. 

729,216. E lectric Rail way; J esse S. P evca r , Schenectady, N. Y 
App. filed J an. 28, 1903. Swi tch es contrullin g the curr ent to the 
sec tio nal rai ls are g rouped in a va ul t, and a re made less dan ~n-
o us by mean s of a ma~ tcr switch in the vault. -

729,366. Trolley ; Frederick LL"hrmann, T urtl ecreek, Pa. Ap p. 
filed April 2, 1903. Detail s. 

729,41 I. S ur face Conta ct Railway System; \Vil liam B. Pnll c r, 
Sch cncc lady , N. Y. App. filed F eb. 11, 1899. Relates to ml'an s 
wh ere by leakage c•.:r renl s arc shunted from the sectiona l co n -
ducturs dir ectl y throu g h th e car to gro und . 

729,48 r. E lectri c Railway ; Gra n ville T. Woo ds & Lya ll's 
Wrn,d s, Nl'w York , N. Y . A pp. filc1l N o v. 24, 1900. Detail s. 
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729.523 . Safety Guard for Trolley Wires at Railroad Cross
ings ; Char les D. A ustin, A m sterdam, N. Y. App. filed April IO, 

1903. E lectri cally charged guards arranged adjacent to th e t rol
ley wire, so that the troll ey will strike the g uards and rece ive 
current therefrom when the trolley leaves th e wire. 

729,543. Automatic Car Fender a nd Sweeper; Charles P. Cath
cart , Kansas City, Mo. App. filed July q, 1902. Means by which 
the rotatable g ua rd m ay be rotated by m echani sm conn ecting th e 
guard with the car wh eel o r axle. 

729,558. Cable Tramway; William Dusedau, Denver, Co,lo. 
Ap p. filed Nov. 25, 1902. R elates to improve ments in th e grip
pin g mechani sm. 

729,620. Trolley Stand; William • Magner , Lockport, N . Y. 
App. filed Nov. 6, 1902. The stand can be adjusted on a track, 
from end to end, so th at it can be brought near th e r ea r of a 
long car where it wi ll be conveni ent for the motorman. 

729,657. Trolley Catch er; William E. Tettee, Newton, Mass. 
App. filed Feb. 21, 1901. Details of a sprin g-actuated r ee l con
trolling the trolley cord. 

729,658. Brake for Ca rs; Berti] Von Philp, Philadelphia, Pa. 
A pp. fil ed Jan. 22, 1903. E lectric fri cti on di sks are clamped and 
separated by an electro-magn et a nd a sp rin g. 

729,696. Passen ger Suppo rtin g Strap; J ohn P. Swift, Paw
tucket , R. I. App. filed March 26, 1903. A strap having two ad
justable loops or h a ndl es. 

729,734. Braking System; F rank E. Case, Schenectady, N. 
Y. App. filed Feb. 18, 1901. The brakes are appli ed with less 
fo rce on the rear truck s than on the fc rward, there bv preventing 
skiddin g of th e r ear trnck wheels due to th e liftin g of th e ca r 
body from th e trucks when the brakes are appli ed. 

P.\TENT Nn. 7:lO,llfi 

729,882. E lectric Traction; A ug ust e Megroz, Clarens, Switzer
land. App. fil ed Nov. 25, 1902. A conduit con sist in g of two 
parallel iron conductors, an insulating protecting cove ring on the 
outer exposed surface s of th e conductor and a strip of metal 
of higher elec tri c conducti vity than iron on each co nducto r and 
extending lengthwi se of th e sam e. 

729,957. Trolley; Mi les McB ride, B raddock , Pa. App. fil ed 
April 3, 1903. Two top co ntact trolley wheels mount ed on each 
side of the pole, whose sprin g exerts a downward pressure. The 
pole may be lifted and reversed, one wheel being used for tra\"el 
in one direct ion and the other ior th e o pposi te direction. 

730,c48. E mergency Car Brake; J ohn lVI. Ross, Venetia, Pa. 
App. fi led April 4, 1903. Details of a track brake. 

730,058. Conductor ; George E. Tinker, New York, N. Y. 
A pp. fi led Jan. 9, 1903. T h e third-rail is inclose d in a rectangular 
box provided wi th a narrow slot in one sid e for the arm of the 
co ll ector. 

730,1 15. Rai lway Brake; Paul Hallot, Vincennes, France. App. 
fil ed Nov. 5, 1902. A seri es of compartments arranged around 
the car axle, each contai nin g a mass adapted to be di splac ed by 
centri fugal force, a pulley surro undin g the co mpartments and 
adapted to be engaged by th e ma~ses, the out er surfaces of the 

pulley being coned, a cone pulley mounted on the car axle, m eans 
for operating th e car brakes by the mov ement of th e cone pulley 
and means for throwing th e co ne pulley into arrangem ent with the 
co ned o uter surface of th e fir st meti oned pulley. 

730,11 6. Trolley Pole; George W . Hamilton, Philadelphia, Pa. 
App. fil ed March 23, 1903. Two set s of arms pivoted together, two 
sets of links connected to the arms and a spring connecting the 
se ts of links, thereby affording a n extended m ovem ent of the arms 
with a limited amount of expansion and contraction of the 
springs. 

730,206. Car Broom o r Brush Holder; David Flagg; Grayling, 
Mich. A pp. fil ed March 31, 1902. A n adjustable bracket in which 
a bro om may be placed to brush snow o r dirt out of the groove 
of th e rail. 

- - - -~+--

PERSONAL MENTION 

J\I R. THOMAS R EED ha s been appointed superintendent of 
the East Liverpool & Rock Springs R ailway, of East Liverpool, 
0., succeeding Mr. J am es McKinnon. 

MR. W. H. MOORE has been appointed assistant to the presi
dent of the Toronto Railway Company, o f T oro nto, Ont. Mr. 
Moore form erly was secretary of the company. 

MR. OTTO MILLER, of Cleveland, ha s resigned as sec r eta ry 
of th e I\1iami & Erie Canal Transportation Co mpany, and 1s 
succeeded by Mr. C. S. Rice, ?f Cincinnati. 

MR. J. H . MURRAY, for five years divi sion superintendent of 
the Buffalo & Lockport E lectri c Railway, of Lockport, N. Y., 
has resig ned to acce pt a pos ition with the Lackawanna & Wyom
in g Valley Railway, of Scranton, Pa. 

MR. JOHN P. FEENEY has been appointed claim agent of the 
Public Service Corporation, of Newark, N. J . His chief assistant 
will be Mr. E. H. Holcomb, who was chief claim agent of the North 
J er sey system. The offices of both will be in Newark. Mr. Feeney 
has been fo r some yea r s chief claim agent of the J er sey City, Hobo
ken & Paterson Railway Company. 

MR. J. S. CLARK, fo r some time purchasing agent of the 
Toledo & Western Railway, o,f Toledo, Ohio, has r esigned from 
th e co mpany, and the o ffic e of purchasin g agent has been com
l1in ed with that o f general manager, Mr. C. F. Franklin assuming 
the duties ()f both. Mr. J ohn Cunningham, master machanic , has 
also resigned from th e company. He has been succeeded by Mr. 
Ira Southwick, heretofore general fo reman. 

MR. WARREN M. BICKNELL, at present general manager 
o f th e A uro ra, E lgin & Chicago Railway, of Elgin, Ill., has ac
cep ted th e appo intment to th e presidency of th e Lake Shore Elec
tric Ra ilway, o f Cleveland. M r. Bicknell's r es ignation from the 
Auro ra , Elgin & Chicago will become effective A ug. 1, but he 
will probably take charge of the Lake Shore about July r. Mr. 
Bicknell has been prominently identifi ed with several of the lead
ing prope rties of the Pomeroy-Mandelbaum syndicate. He for
merly was audito r of the Southern O hio Tracti on Company; 
la t er he was general m a nager of th e M iami & Erie Canal Trans
portation Company. 

MR. D. F. CA RVER. for the past three years chief engineer of 
the CleHland E lect ri c Railway Company, of Cleveland, Ohio, has 
resigned from that company to accept the position of chief engineer 
of the railway department of the Public Service Corporation, of 
Newark , N. J .. Mr. Carver is only thirty-four years of age, but his 
r ise has been phenomenal. In 1899 he went as madman in the con
st ruction department of the Pennsylvania Railroad Company, start
ing in the engineering corps. In 1892 he was made draughtsman, 
and in 1893 assistant engineer. While with the P enn sylvania he 
was in charge o f the short cut across P enn sylvania from Trenton 
to Glen Lock, known as the "Trenton Cut-Off." In 1894 he ac
cepted the position o f ass istant to the chi ef engineer of the Brook
lyn Rapid Transit Company, remaining in thi s position until 1900, 
when he accepted the position of chief engineer of the Cleveland 
Company. Mr. Carver made all the plans of the New York and 
Brooklyn bridge terminals, on both sides of the bridge, plans cov
ering special work and terminal buildings and all other details. He 
was in charge o f the work until completed. He is the inventor of 
the Carver switch, many of which are in u se on the lines of the Pub
lic Service Company. While with the Cleveland Railway Com
pany, Mr. Carver devised and built a 200,000-lb. elevator at the 
power house in that city, which is in daily use for handling coal 
and ashes in carloads. 




