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St. Louis Strike Called Off 
In a mass meeting h eld Sept. 12 the striking street-car em

ployees of the St. Louis Transit Company adopted r esolutions 
calling off the strike and boycott against the company , and furth er 
more declared that any member of the uni on applying for work 
to the transit company would not endanger his membership 
thereby. T he strike was ordered May 8, and called off on July 2. 

A week later it was reordered and th e boycott imposed. 

Electrical Equipment of New York Elevated R.oads Delayed 
T he non-arrival of materials at expected times has seriously 

WEEKLY NEWS IS SU !;-... interfered with the work of electrically equipping the lines of the 
....._,_ ~ Manhattan Railway Company, and it is not known definitely when 

====================~;:::::,;:;:.~=-.=====::::,~l.::=:e:~,""--, a trial of the system can be made on the Second Avenue line, on 
SATURDAY, SEPTEMBER 15 1900. "'<. ~ which work is most advanced. The work will be pushed with all 

"r- p'os si ble speed, and a trial made at the earli est moment. 
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P U BLISHED WEEK LY iv .,,.._)... ' J.900 Yerke~ Will Build a Road in London 
<:'1\1 , u A cablegram from London announced that Charles T. Yerkes, 

THE STREET RAILWAY PUBLISH ING,C0¥PANY of Chicago, has purchased the franchises and all the rights of the 
"'---- r::--,: ~. Charing Cross, Euston & H ampstead Railroad, and that an Amer-

MAIN OFFICl:t : ~-- ican syndicate is to be formed to build a tunnel road under the 
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streets from Charing Cross, in the heart of London, to Hampstead 
Heath, 4½ miles, and also an extension of 2 miles from Camden 
road to Kentish town. It is estimated that it will cost $12,000,000 

to build the road. There is a large tract of land surrounding the 
suburban terminus of the n ew line, which has never been de
veloped, and between this and the city is a high plateau over 
which no surface road has yet been built. The new road, as pro
jected, is to pass under the plateau and emerge on the level track 
beyond, bringing this section within easy reach of the center of 
London. Electricity is to be used as motive power, and it is said 
that fo ur tracks will be laid, two for express and two for local 
trains. Ten stations will be built. D. H. Louderbach, who was 
associated with Mr. Yerkes in hi s Chicago enterprises, and Henry 
C. Davis assisted Mr. Yerkes in completing the deal. 

Street Rail way Suggestions Officially Invited by the Chicago 
Street R.ailway Commission 
The Chicago Street Railway Commission has made public a list of 

questions regarding the traction situation in that city on which it 
desires to receive suggestions from the residents of th e city. This 
plan of submitting the questions to the public has previously been 
mentioned in the STREET RAILWAY JO URNAL, and in our last issue 
mention was made of the decision of the Commission to submit the 
question to the public. The people are asked: 

"If public interests r equire the consolidation of all street railway 
lines under one management. 

"If it should be the policy of the city to treat the street railway 
business as a monopoly. 

"If franchises granted hereafter should contain a provision giv
ing the city the right to take over the property at an appraised 
valuation. 

"If they would prefer continuous car routes, passing through 
the heart of the city, in preference to the present system of down
town t erminals. 

"If they favor city ownership of tracks without city ownership 
of power plants or rolling stock and with city operation, or if 
they favor the policy of municipal operation either in the near 
fut ure or ultimately. 

"If the ci ty, in granting franchises, should prescribe a minimum 
wage or a maximum working day for employees, and, if so, what 
they should be. 

" If the city, in granting franchises, should require the traction 
companies to submit labor disputes to arbitra tion to avo id inter
ruption in service. 

"If they favor a system of subways or underground roads in the 
down-town district, making possible the removal of all cars from 
the surface." 

T h e Commission requests that the views of the writer in each 
case be set forth in his own language, and be not confined to yes 
or no answers to the questions. It is not expected that every per
son wi ll attempt to answer all the questions. The compilation, 
which will be made of the answers received, will be used both in 
measures recommended to the Council by the Commission and in 
bill s which will be prepared for the Legislature. It is the intention 
to frame two measures for the General Assembly, one a grant of 
power r elating to franchises and the other to the subway. 
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The Convention of the New York State Street Railway 
Association 

A s previously announced in this paper, the eighteenth annual . 
m eeting of the Street R ailway Association of the State of New 
York will be held at Buffa lo on T uesday and Wednesday, Sept. 18 
and 19. The meeting will be held at the Iroquois H otel, and the 
fo llowing programme, whi ch has been made up by P resident 
R ogers, has been decided upon: 

'l UESDA Y, SEPT. 18 

9:30 a. n1.- M eeting of th e Executive Committee. 
IO :30 a. 111.- Mecting oi the Association. 
I. Call of the roll. 
2. Approval of the mi nutes. 
3. Address of the P resident. 
4. Report of the Execut ive Committee. 
5- Minutes of the special meeti ng of the Executive Co mmittee. 
6. Report of the Treasurer. 
7. Reading of papers on practical street rai lV\<ay questions by 

well known gen tlemen, names and subjects to be announced. 
8. D iscussion ensuing. 
9. General business. 
a. Appoin tment of Nominating Committee. 
b. Nom ination of officers. 
c. E lection of officers. 
d. Selection of place of next m eeting. 
T h e entertainment of the attendants in the afternoon has been 

arranged fo r by the local' committee, and includes a visi t to the 
Pa n-American Exposition grounds, by special i1. ,itation of Wi ll
iam I. Buchanan, directo r general, and an inspection of the trans
fo rming storage battery stati ons of the Buffalo Railway Company. 
At 8 p. m. the annual banquet will be held at the Iroquois Hotel. 

WEDNESDAY, SEPT. 19 

9:30 a. m.-Second session of convention. 
I. Unfini sh ed business. 
2. Reading of papers and di scussion ensuing. 
I I :30 a. m.-Entertainm ent as arranged by local committee. This 

wi ll include a trip by special cars of the International Traction 
Company, Buffalo and Lockport division, from the Iroquois 
Hotel , over the Buffalo division, Main Street line and the Buffalo 
and Lockport divi sion, to North Tonawanda. The regular run
ning time from Buffalo to North Tonawanda is at the rate of 50 
m iles per h our. A t North T onawanda an inspection will be made 
of a 35-ton electri c locomotive drawing fr eight trains. Thence the 
party will proceed over the Niagara F alls division of the Interna
tional T raction co·mpany to Niagara Falls, where an inspection 
will be made of the power h ouse (50,000 ehp) of the Niagara Falls 
Power Company, by special invi tation of the power co mpany. At 
this power house will be seen the transforming stat ion from which 
high and low t ension currents are transmitted fo r local manufac
turing and sm elting purposes, and 15 ,000 ehp at 11 ,000 volts, is 
transmitted to Buffalo. The party will then go by special cars 
across the upper stee l arch bridge of the International Traction 
Company and over this co mpany' s Canadian divi sion to visit Table 
Rock and the Dufferin I slands, by special invitation of James 
\ Vil son, superintendent of Queen Victoria Niagara Falls Park. 

At 2 p. 111 . luncheon will be served at Dufferin Cafe. 
At 3 p. m. the party will proceed by special cars over the Ca

nadian di\'i sion of the Internati onal Traction Company to Brock's 
I\Ionument to visit the battlefi eld of Queenstown H eights, and 
wi ll return to the American ri de over the International Traction 
Company's suspension bri dge at L ewiston. The cars will then run 
over th e Great Gorge route to Niagara Falls; thence over the 
Niagara Fall s division of the International Traction Company to 
Buffalo, r eturning to Buffalo in time to take evening trains for 
New York and other eastern points. By special invitation of 
Godfrey Morgan, general manager of the Great Gorge route, a 
special searchlight expedition to Whirlpool Rapids has also been 
arranged for delegates and guests on this evening. 

It is expected that some ten or twelve papers will be prepared 
and read, treating everyday, pract ical street railway subjects of 
vital importance and interest to st reet railway men generally. The 
exhibit feature promises to be larger and more pretentious than 
ever before, and the attendance of supply m en much greater then 
at previous conventions. The fo llowing are the papers, together 
with their authors, definitely decided upon at thi s time: 

"Power Distribution in B uffalo," by C. K . Marshall, electri cal 
engineer of the Buffalo Railway Company. 

" R otary Transformers," by R . E. Danfo rth, superintendent of 
the Buffalo Railway Company. 

" Storage Bat ter ies," by Thomas H enning, superintendent of the 
power house, Buffalo R ailway Company. 

''Test of the Buffalo Railway Power H ouse," by Prof. Norris, 
of Cornell U niversity. 

' 'fractical Experience in the Operation of Combined Public 
Franchises by One Company-Its Advantages to the Public and 
the Corporation," by C. E. Uebelacker, general manager of the 
E lmira Municipal Improvement Company. 

"The Storage Battery-Its Use on Smaller Roads," by B. B. 
N ostrand, Jr., president Peekskill Electric Light & Power Com
pany, Peekskill, N. Y. 

It is al so expected that papers will be prepared and read by rep
resentatives of the Metropolitan Street Railway Company, Brook
lyn Rapid Transit Company, and by other prominent street rail
way gentlemen from various parts of the State, but the subjects of 
these papers have not yet been announced. The following topics 
fo r di scussion or papers have, however, been decided upon: 

Track Bonding. 
The Third Rail. 
The R epair Shop. 
Induction Motors. 
Care of Dynamos. 
Car Mileage R ecord. 
Indemnity Insurance. 
M unicipal Ownership. 
" The Metallic Circuit." 
S tore R oom Accounting. 
T he Three-Phase System. 
Street R ailways vs. State. 
Loss of Current in Returns. 
General T rack Construction. 
Employes' Benefit Associations. 
" R eceipts fro m Other Sources." 
T ransfers-Their U se and Abuse. 
Street R ailways vs. Automobiles. 
Poin ts on Overhead Construction. 
Rotary Transformers. (Allotted.) 
Long D istance P ower Transmission. 
Low J oints-H ow to Prevent Them. 
Suggest ions on F inancial Organization. 
Maintenance and R epair of Car Bodies. 
Pleasure Reso rt s as Traffic Stimulators. 
Signal Systems fo r Single Track Roads. 
Air and Power Brakes fo r Electric Cars. 
Reading and Club R ooms for Employees. 
Care and Inspection of Wheels and Axles. 
Power Distribut ion in B uffalo. (A llotted.) 
Why Rates of Fare Should N ot be Reduced. 
The Selection and Managem ent of Employees. 
Care and I nspection of Motors and Equipment. 
A mu sements and Special Attractions for Parks. 
The Power Station, from an Economic Standpoint. 
H ow Can We Increase th e Efficiency of Employees? 
The Best Methods fo r the Prevention of Accidents. 
The Relations of M uni cipalities vs. Street Railways. 
Hints on Making Sm all E lectric Railways Profitable. 
Compressed and Liquid Air for Street Car Operation. 
Storage Battery-Its Use on Small Roads. (Allotted.) 
Mail, Freight and Express Service on E lectric Railways. 
Electrically Welded J oints in Actual Operation. (Allotted.) 
Practical Experience with Double-D eck and Convertible Cars. 
Removal of Snow and Ice-The Most Economical and Efficient 

Methods. 
Single and Double Trucks-Their R elative Advantages and Dis-

advantages. • 
Practical Experience in the Operation of Combined Public 

Franch ises by O ne Company- Its Advantages to the Public and 
the Corporati on . (Allotted.) 

Ample space h as been arran ged for at the Iroquois Hotel for 
exhibits, for the benefit o f those manufactu~ers who desire to make 
th em, and the president and executive committee of the association 
wish it generally understood that a most cordial invitation is 
t endered to all manufacturers of street railway apparatus and their 
representatives to attend the convention, whether they make ex
hibits o r not. 

In thi s connection it may not be amiss to refer to the admirable 
record m ade by the association during recent years. That this 
record, which has been followed by a greatly increased growth and 
influence, is due largely to the untiring efforts and ability of Presi
dent R ogers and Secretary Robinson, is a fact generally recog
nized by those who have been closely following the history and 
acts of the association. It is a body which is exercising a great 
benefit to all the street railway companies of the State, and should 
have the cordial co-operation of all. This is shown not only by 
the admirable programmes which have been arranged for the dif
ferent annual meetings, but by hard and persistent work during 
the year, in which the interests of the street railway companies are 
conserved in a way only possible by concerted action. 
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Meeting of the New Englapd Street Railway Club 

The New England Street Railway Club held its first regular 
meeting at the Pathfinder Meeting Rooms, 67 Federal Street, Bos
ton, Wednesday evening, Sept. 5. 

The meeting was called to order by President H. E. Bradford, 
of Marlboro, who spoke as follows: "This is the first meeting of 
the New England _Street Railway Club, which was formed a short 
time ago at Young's Hotel, Boston. We met there in a social way, 
but the outcome of the meeting was the formation of the club. I 
was appointed president, and possibly a mistake was made by th e 
club in choosing me as its first president. 

"I think the necessity of such a club will be accepted by all 
street railway men, as it can do much for the operating man. 
especially to subordinates, by interchanging ideas. The officials 
in the transportation department of the Boston Elevated R ailway 
Company, Boston, meet once a week and exchange ideas of op
eration, and it must be evident that this plan, if followed o ut, 
is beneficial. We are not very strong, but all associations in ex
istence started in this feebl e way; it is a case where we must put 
our shoulders to the wheel. 

"We were in hopes to have E. C. Foster, vice-president and 
general manager of the Lynn & Boston Railroad Company, wi th 
us to-night, and regret his inability to attend, as h e would be a 
very desirable speaker. However, as we are a little late in gettin g 
started it seems advisable that Mr. Stone, of the Electric Storage 
Battery Company, address the m eeting first on 'The Demands for 
Chloride Accumulators by Street Railways.' There a-e some who 
would like to catch trains, and at the same time would be dis
appointed if they did not hear his remarks." 

THE DEMAND FOR "CHLORIDE ACCUMULATORS" BY ELECTRIC 

RAILWAYS 

BY FRANK J. STONE 

It is our pleasure this evening, in response to a r equest from the 
executive committee of this club, to present to you a few facts and 
figures relative to the demand for "chloride accumulators" by 
electric railways. Mr. Davis has prepared for us curves and data 
which we felt confident would be interesting and instructive, as 
they will not only explain why the demand for ''chloride accumu
lators" has been so great, but will, I feel satisfied, enlighten you 
regarding problems which you may possibly have before you at 
this very time. The very best evidence to enable you to verify 
these figures and to confirm our statements is that to be secured 
directly from those who have the battery in operation on their 
systems, and it is with this end in view that I shall this evening 
call to your attention the results of our work in actual practice. 

Looking back twelve yea rs, when first entering the storage
battery field, and thinking of our early struggles, I cannot but 
compare our methods and results of that time with what we are 
achieving at the present day, and I feel deeply gratified with the 
reward of patient effort. We have all of us, without doubt I be
lieve, felt the full force and effect of that harsh , but tho~ough, 
teacher, experience, and as a result of her teaching we have learned 
what has hitherto been lacking to increase the efficiency and r e
liability of the trolley system, and I am proud to say that the Elec
tric Storage Battery Company stands to-day in a position to supply 
the much-needed type of apparatus. 

It would appear, then, that our interests ar e mutual and I am 
glad of this opportunity to give expression to our vie;s as to the 
value of the chloride accumulator in electric street railway practice, 
which views you will find are those freely expressed by our patrons. 
You have but to look upon the countenances of those among you 
who have become users of the storage battery, and consequently 
strong advocates of the system, to appreciate the good results that 
have been attained. For the battery serves well in more ways, 
perhaps, than in attaining those special ends for which it is de
signed. While its purchase may be made only with a view to 
saving fuel or to avoiding the purchase of other apparatus which 
at times of light load would be operated under very uneco~omical 
conditions, or to replace copper investment, in addition to these 
and its many other material advantages, the battery system offers 
something which cannot be shown in dollars and cents. What I 
refer to is the advantage of having on hand at all times a r eserve 
supply, and while it would be, of course, impossible for any of us 
to say what is the value of this, it would be hard to find a user of 
the battery who has not something of a most favorable nature to 
say on this point based upon his own experience. We know that 
interruption to street railway service on Sundays and holidays 
especially means as a usual thin g a heavy loss both in money and 
prestige. It may not, perhaps, pay to install a plant with thi s end 
alone in view, but it is a feature of the system that appeals strongly 
to all. There is in it a sense of security; you have something laid 

up for a rainy day; 1t 1s always there between your engines and 
your load, between you and the public ; it is a guarantee of the 
efficiency and reliability of your road. 

It is but natural for us to desire to profit by the experience of 
our neighbors, and to that end also I a m bringing to your atten
tion this evenin g some of the attractive feat ures of such of our 
insta llations as I fe lt would be of interest to you, with some re
marks on the experience of their owners. I might say in this 
connection that in addition to over fifty large Edison central light
ing installations we have now in operation more than one hundred 
street railway plants, the greater number of which have been in
stalled within the past few years. The total capacity of these bat
teries is approximately I6o,ooo kw-hours. The railway systems 
in connection with which they are installed operate over 3000 miles 
of road. 

The Union Traction Company, of Philadelphia, ha s now in 
operation six chloride accumulator in::,tallations, the fir st of which 
is now in its fifth year of service. With this battery you are all no 
doubt so mewhat familiar, from the description given by Charl es 
Hewitt, electrical en gineer of the Union Traction Company, in his 
paper read before the American Street Railway Association in 
1897. In this h e goes very fully into the subj ec t of the value of the 
installation to hi s road. The five other batterie s on the road have 
been installed within a year and remain a standing testimonial to 
the battery system. T h e case is simply one where, after having 
on e battery in operation for several years, the traction company 
has called upon u s to install five others, making the aggregate 
capacity about fift een times that of the first. It may be interesting 
to mention that no renewals wha tever have been made in any of 
these plants. 

The Woonsocket E lectric Machine & Power Company con
tracted in 1896 for a battery of 400 amps. capacity at the one-hour 
rate, designed for service on the trolley road, and also for carrying 
the load of the Edison three-wire system in case of emergency, in 
the latter case th e battery being thrown into two sections in paral
lel, with the proper controlling devices. In the railway service 
the battery acts simply as a regulator, taking the place of all gen
erating apparatus that would be required to furnish current above 
the average demand, and keepin g a practically constant load upon 
the generators in operation by instantaneously responding to the 
sudden demands incident to the service. The voltage fluctuations 
at the power house rarely exceed 2 per cent. Although the battery 
is rated for a discharge of only 400 amps., it is frequently dis
charged at as high a rate as 600 amps., and at times at over 800 
amps. As a reserve , the battery has frequently demonstrated its 
value. During a breakdown at the station, when it was found 
necessary to shut down th e machinery, the battery carried the 
entire railway loa d for so me three and one-half h ours. No re
newals whatever have been made, and the plates are to-day in 
ap parently perfect condition. We have a written statement from 
L. C. Linc oln , manager oi the company, to the effect that during 
the first year of operation the battery netted them a saving in coal 
of about 30 per cent. and in labor oJ $600. 

A very novel insta llation is on e that we hav e recently made for 
the Brooklyn Heights Railway Company, consisting of 248 cells 
of type 27-G, weighing approximately 300,000 lbs., and installed 
in two rows, wi th an aisle between, upon seven freight cars, six 
cars h avin g thirty-s ix ce ll s each, and one car has thirty-two cells 
and the switchboard. Thi s is for operation at Sheepshead Bay, 
upon the Coney I sland line , and in summer the battery is run out 
nea r the end of a long feeder line, and at this point connected up. 
As the heavy traffic, h oweYer, does not last more than three or four 
months of the year, the battery is hauled back at the season 's end 
to the most advantage ous point on the elevated system of the com
pan)'. This is a case wh ere th e battery serves a remarkably good 
turn, in view of the extraordinarily heavy loads upon the line, with 
insufficient copper fo r the maximum during the summer season 
only. The movable battery solves thi s difficult problem and saves 
the interest upon the otherwise nec essary investment and the 
maintenan ce of either additional feeder or stationary battery for 
eight or nine months of the year. In o peration, it will be seen 
that the copper as at present installed is amply sufficient wi th the 
aid of the battery, thi s being clue to the fact that the battery takes 
the fluctuation s, so that the current upon the line i~ r educed to the 
average. 

On the system of the Worcester & Suburban Street Railway 
Company we have installed two chloride accumulator batteries, 
one at the power house at Leicester. havi ng a capacity of 400 
amps. at the hour rate of discharge, with space in th e tanks for in
creasin g its capacity by the addition of plates to the extent of 50 
per cen t. This is a typical station battery, which serves to equalize 
the load. t !ms enablin g them to shut down one large generating
unit. which would otherwise be operating under unecon0mical 
conditions. The other battery is located at Worcester. some 12 
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miles from the power station, and serves to keep up the potential 
on the line in that vicinity. The benefit of the battery system in 
all its force is fe lt and appreciated in this case, but I will at this 
time merely call your attention to the improvement in the service 
on the road which has been experi enced since the in stallations 
were made. Owing to higher voltage, better speed, closer con
nections and greater comfort are obtained, and with the fi ner 
equipment which it has been found possible to operate, the riding 
has increased distinctly, and, consequently, the revenue. 

On the Woronoco Street Railway system, at Westfield, Mass., 
we have a station battery in operation which is proving itself a 
fuel and labor saver. Its use renders possible the shutting down 
of one engine and the operation of the entire plant, comprising the 
engines, boilers and battery, by one man, excepting on Sundays 
and gala days. 

The following is a list of the roads in New England using 
chloride accumulators: 

Maine-Sanford & Cape Porpoise Railway Co.; Biddeford & 
Saco Railroad Co.; Waterville & Fairfield Street Railway Co. 

New Hampshire-Union Electric Railway Co., Dover; Laconia 
Street Railway Co.; Boston & Maine Railroad Co., Portsmouth; 
Portsmouth, Kittery & York Street Railway Co.; Keene E lectric 
Railway Co. 

Vermont-Barre & Montpelier Traction & Power Co.; Bellows 
Falls & Saxton River Railway Co.; Springfield Street Railway Co. 

Massachusetts-Worcester & Suburban Street Railway Co.; 
Norfolk Western Street Railway Co., Westwood; No. Abington 
Light & Power Co.; Framingham Electric Railway Co.; Wo": 
ronoco Street Railway Co., Westfield; Newton & Boston Street 
Rail way Co., N ewtonville; Boston Elevated Railroad Co., Chest
nut Hill Reservoir. 

Rhode I sland-Pawtucket Electric Co.; Union Railroad Co., 
Pawtucket ; Pawtuxet Valley Street Railway Co., Riverpoint; 
Woonsocket Electric Machine & Power Co.; Rhode Island Sub
urban Railway Co., Riverview; Seaview Railroad Co., Wickford; 
N. Y., N. H. & H. R. R. Co., E. Providence and Brayton, Mass. 

Connecticut-N. Y., N. H. & H. R. R. Co., Hartford and For
estvi lle. 

Besides these, many of the principal street railway companies 
in other parts of the country are using these batteries. 

It is rather surprising to me sometimes to hear the company 
criticised for owning and controlling the exclusive right to manu
facture storage batteries, after it has purchased the same (the pur
chases covering, I believe, over 4-25 patents). The criticism is a 
most unjust one, as the Electric Storage Battery Company, by the 
expenditure of large sums of money and the untiring efforts of its 
staff. has succeeded in giving to the electrical world a much-needed 
and very valuable type of apparatus in the form of a commercially 
successful storage battery, and that at a very remarkable reduction 
in price. In explanation, I would say that in the chloride accumu
lator we find a storage battery capable of enduring a discharge 
rate sufficiently high to totally discharge it in one hour. With the 
earlier forms, owing to the inability of the battery to dischar ge at 
high rates without injury, the purchaser, or rather the inquirer, 
discovered that he would be obliged to purchase a battery based 
upon the ten-hour rate, to meet his requirements. For example, 
if he wanted a battery capable of discharging at the rate of 400 
amps., in taking care of the fluctuations on his railway circuit, he 
would be obliged to purchase one rated for a discharge of 400 
amps. for a period of ten hours, or a 4000-amp. -hour battery, 
which would make the price five times what it need be now. In 
this regard alone it is plain to be seen what the Electric Storage 
Battery Company has accomplished in reducing the price to such 
a figure as to permit of commercial use, and this is one reason why 
so many chloride accumulator installations are being made at the 
present day. Aside from this, it must be very comforting when 
purchasing apparatus to know that you are buying not only the 
best thing that could be produced in your own country, but the 
best that the world can afford, for, owing to the existence of an 
alliance with the largest manufacturers of storage batteries in 
England, France and Germany, the Electric Storage Battery Com
pany secures the benefit of all past and future improvements. 

The plates of the chloride accumulator derive their great ad
vantages over former types from certain remarkable details of 
form. The conducting grid is made up, not of lead, but of an 
alloy, which is not in any way acted upon by the acid solution. 
One result of this is at once apparent, and that is the doing away 
fo reyer with the troublesome "buckling." The positive plates are 
so constructed that the effects of the expansion and contraction 
of the active material are reduced to a minimum, while at the 
same time this active material is very intimately connected with 
the conducting grid, and affords a large area to be acted upon 
without resistance between it and the support. The same 
structural strength is found in the negative, obtained practically 

in the same way, while the active material is so prepared as to 
possess the necessary porosity to a most remarkable degree. 

It !s the policy of the company in its negotiations with a pro
spective customer to have the engineer assigned to the case make 
his report purely from the standpoint of a consulting engineer, and 
fo r that purpose I do not he;,itate to say that I believe they have 
selected as able and conscientious a staff as can be found a,mong 
the frat ernity. The r eport is based upon actual facts as they are 
fo und to exist in the situation under investigation, and these facts 
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can, of course, be readily verified. "It contains in most cases a 
very conservative estimate of the saving to be created and .. through 
what sources, with reference also to the other advantages which 
may be obtained by the application of the battery. There are 
:'ery few cas_es where a battery cannot show a saving, especially 
m street railway work. Regardless of this, however, we are 
always pleased to be called upon to make an investigation and re
port, and further , you will please remember that you have all of 
you a standing invitation to accompany us on a tour of inspection 
of any or all of our installations, severally or collectively, as may 
suit vour convenience. 

PAPER BY PHILIP w. DAVIS, ENGINEE R 

I hay e always found the stree t railway man of an inquiring turn 
of mind. Necessity has made him careful, and he does not always 
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confine himself to the question, "does it pay?" he is interested in 
knowing "why." It is this side of the question that Mr; Stone· has 
bidden me pursue, and I will try to do it without being unpleas
antly technical, but I trust you will excuse me if I introduce a· few 
figures. 

With a view of avoiding the want of exactness which usually 
accompanies a general statement, I have figured out the solution 
of a railway transmission problem by three different methods and 
have presented it in a graphical form so that the results may be 
easily compared. W hile this problem is a special · case of a line 
battery, still I think it illustrates · fairly well the value of a storage 
battery in all its phases. The diag rams represent at the bottom a 
single track with turnouts, marked by loops, 2 miles apart. It is 
supposed that 8 miles from the power station is a rather long and 
steep g rade, reaching perhaps as high as 8 per cent. The track is 
56-lb. rail, and is equivalent to about 66o,ooo circ. mils of copper. 
The line consists of a oo trolley throughout, a 300,000 feeder running 
out from the station for 4 miles, and a 0000 continuing to·the grade, 
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4 miles more. The cars are shown as dots, with arrows indicating 
their direction. The line voltage for the instant under considera
tion is indi cated above the copper. The load with six cars oper
ating is found to average about 180 amps., and to have fluctua
tions reaching to 350 amps., occasionally a li ttle higher. The line 
voltage has been calculated for two instants, the instant of average 
load, as shown in Figs. 2, 5 and 7, and the instant of maximum 
load, shown in Figs. 1, 3, 4 and 6. The road originally was ro 
miles long and operated five cars, and there were, of course, four 
turnouts, not counting those at the ends. The lowest voltage 
encountered on the line at the time of heavy pulls was 220 at the 
g rade. It was just possible to operate. But when it becomes de
sirable to add the extra 2 miles shown in the diagrams to the road 
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cost about $4,500. In return for the investment the line voltage 
at the grade has been raised 237 volts, and is now sufficiently high 
to permit of very satisfactory operation of the road. In addition, 
the station has been relieved of 125 amps., or nearly 36 per cent of 
the load at the time of maximum pull. 

Had copper been installed, as shown in diagrams Nos. 5 and 6, 
to give the same line voltage at the grade it would have required 
8 miles of 500,000 feeder in the overhead line and 8 miles of 300,000 
circ. mil feeder in the track, or over 102,000 lbs. of copper, which, 
at 17½ cents per pound, and allowing something for erection, 
would cost about $18,500, or about four times the cost of the 
battery. 

We might, perhaps, use a booster and separate feeder to the 
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and operate six cars, the lowest voltage on the line at the moment 
of maximum pull will become, as you see on Fig. 1, 13 volts at the 
end of the line and 76 volts at the grade. Evidently this situation 
needs help. ' 

Now let us apply a battery to this road without in any way 
altering the copper. In the first place, where shall it be put? 
The heavy grade is a source of much of the t rouble, it is there that 
the heaviest pulls come. In addition, at the foo t of the grade is a 
car house. If the battery i's put there it will be an easy matter 
to give it what little at tendance it needs. The next step is to de
termine what voltage the battery must be ' capable of. The battery 
is to be operated as a regulator, alternately charging and dis
charging; its voltag e then must be th e same as the average volt
age maintained at the battery location by the copper. If the volt-
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age of the battery were any higher it would discharge more than 
it charged, while if it were lower it would become overcharged. 
This voltage is about 340 volts, as shown by Fig. 2, and will re
quire 163 cells. The next thing to be decided is the capacity of the 
battery. Evidently it must be large enough to take everything 
which the station cannot take. When discharging at its maximum 
rate the pressure at it s terminals wi ll fall about 27 volts, bringing 
the line voltage at the grade to 313 volts (see Fig. 2). This limits 
the drop between the station and the grade to 262 volts. With thi s 
drop the station can only supply 195 amps., and the battery then 
will be called upon for 125 amps. The nearest thing to this 
capacity is an E-13, rated at 120 amps., at the hour rate , and 163 
cells of E-13 installed, with a switchboard mounting a circuit
breaker, an ammeter, a voltmeter and a switch, and making an 
allowance for the construction of a room or battery house, would 

grade, as shown in diagrams Nos. 6 and 7. The less the invest
ment in copper for this feeder the higher will be its resistance and 
the greater the voltage necessary to force current over it; there
fo re, the greater the cost of the booster. For the sake of avoid
ing the construction of special machinery it is also desirable to 
keep the voltage of the booster down to the limits of standard 
apparatus. A o wire and a 125-kw, 750-volt, motor-driven ma
chine, series wound for 3.67 volts per ampere of load, is a combina
tion that will give about the lowest first cost. The machine will 
cost ahout $5,000, and the copper, erected, about $2,500, making 
an investment of $7,500. Nor is this th e end of the story: the 
ground drop is greater without the battery than it is with the bat
tery , because, without the battery all the current to supply the 
demand must go out from the station and return to it at all times, 
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while with the battery, during the heavy pull, part of the current 
returns to the battery instead of to the station. As a result, the 
booster is called on to feed 195 amps. through the special feeder, 
while the existing copper only carri es 125 amps. To force this 
load through 8 miles of o feeder requires 793 volts, of which 716 
volts will be furnish ed by the booster, the remaining 77 volts being 
found as drop in the existing copper. This means an increase in 
the demand for power of 140 kw, being an increase of 70 per cent. 
If the booster has an effic iency of 65 per cent the demand on the 
generator will bit increased from 70 per cent to over roo per cent 
owing to the losses in the booster itself. It is evident then that 
the installation of a booster will more than doubl e the maximum 
fluctuations and will add to the size of the machinery which must 
be in operation in the station. and also the coal bills. The extra 
power required does not maintain the same proportion at all loads, 
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AMP 

thus at average load 87 amps. at 319 volts, o r all owing fo r the 
booster losses, 42 kw is the extra power demanded, and is an in
crease of 42 per cent. 

In view of the losses back of the generator, and the decreased 
load factor fo r machinery operated, it is probably a conservative 
estimate to say that if this booster was in stalled the coal bill for 
the year would be increased between 50 per cent and 6o per cent. 
A station of thi s size would burn perhaps 2000 tons of coal per 
year, whi ch, at $3.50 per ton, would be $7,000 per year, so that an 
increase in th e coal of 55 per cent would m ean an increased yearl y 
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expenditure of $3,500. I t is in teresting to compare the operation 
of the station mac hinery under th e two systems. The o ri ginal 
station load ave ragi ng I03 kw, wi th fl uctuati ons reaching 200 kw, 
could be operated wi t h machinery of 150-kw capacity at a load 
factor of 69 per cent. W ith the battery the flu ctuations come down 
to 130 kw, and the sta ti on could be operated with machinery of 
100-kw capaci ty at a load fac tor of JOO per cent. The booster, on 
the other h and, br ings the flu ctuations up to 400 kw and requires 
the station machinery to be of at least 250-kw capacity, operating 
at an ave rage load of about 140 kw, or 56 per cent load factor. The 
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its right to exist as an industry. It has passed the stage of a new 
enterprise and it has reached the point where future improvement 
will take the form of refinements in methods of operation. The 
storage battery offers the most inviti ng improvement in station 
operation that has come up since the beginning of the industry. 

A glance at any diagram of a railway load is all that is needed to 
show the value of storage of power in a railway generating sta
tion. I have h ere a load curve (see Fig. 8) taken fro m a small 
railway wh ere, as you see, without a battery it would be necessary 
to have in operation machinery capable of developing 290 kw or 
500 amps. at 575 volts, which would be carrying an average load 
equivalent to only 75 kw, or 130 amps. A battery was installed in 
this station and the result is shown very clearly by the three curves 
indicating respectively line load, battery load and generator load. 
I t will be interesting, I think, to lay before you in this connection 
the reasons that underli e the want of economy in an engine oper
ated under light load. It proceeds from two causes---:engine fr ic
t ion and cylinder condensation. 

In the absence of exact data concerning the power required to 
overcome friction in an engine, IO per cent of the rated capacity is 
a safe fi gure to assume. Thus, take the case of a 200-hp engine, it 
requires 20 hp to k eep it moving; if it is running light or without 
load all the coal burned to produce the necessary 20 hp is wasted. 
If the load averages 20 hp half of the coal burned is wasted. If it 
be necessary to operate a 200-hp engine in order to care for a load 
averaging 6o hp on account of the fluctuations of the load it is 
necessary to burn sufficient coal to produce 80 hp ; whereas, if it 
be possible to tak e care of thi s load with an engine whose full load 
is 6o hp the friction loss is only 6 hp, and it is only necessary to 
burn coal to produce 66 hp, a clear gain of 14 hp, or 17 per cent on 
friction reduction alon e. The second factor, or cylinder condensa
tion, proceeds fro m the property which steam has in common with 
all gases of cooling as it expands. As you all know, steam is ad
mitted to the cylinder at boiler pressure for a portion of the stroke 
only. After that it is allowed to expand. If the engine were a 
simple, non-condensing engine the steam would enter the cylinder 
at perhaps 100 lbs. p ressure, and expand down to 20 lbs. Steam at 
100 lbs. pressure has a temperature of 328 degs., while steam at 20 
lbs. has a temperatu re of 228 <legs. It follows then that when 
steam at boiler pressure is admitted to a cylinder which has just 
exhausted steam at 20 lbs. pressure it finds the cylinder walls 100 

degs. lower in temperature than itself. To the steam this is a good 
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deal like going into an ice box, and so enough steam 
will instantly condense on the walls of the cylinder 
to bring their temperature up to that of boiler steam. 
On this account considerably more steam has to be 
supplied to th e cylinder than that r equired simply 
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battery adds on e other adY antage not possessed by machinery, that 
of twe11ty-four-hour power on the line, for emergency work, lights 
fo r repairs, ni ght operat ion , etc. , and this with out the operation of 
any machinery in the station. 

'\\Th en placed in the power station a battery •cannot, of course, 
haYe any influenc e on th e co pper question, but it is then in the 
most fayorabl e positi on to act as a regulator and maintain a steady 
load on the m achinery which operates, thereby preventing the 
necessity of operating any more unit s than are just enough to take 
care of the average load. The electrical transportation of pas
sengers by direct-current apparatus has long ago demonstrated 
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to fill the space behind the piston. This condensed steam, of 
course does no work, but requires just as much coal to produce 
it as d it did. N ow, an engine working under light load cuts off 
earlier than under heavy load, and therefore its steam expands 
m ore, with the result that the cooling of the cylinder walls is car
ried furth er and m ore steam is condensed to warm them up. This 
action may be noted and measured by weighing the exhaust steam 
which com es from an engine, and comparing it with the quantity 
of steam called for from the indictor cards. The discrepancy is 
sometimes startling. 

How~ver, what intere~ts you is how m\.lch these combined 
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effects enter into the cost of production of power in such plant s as 
the average railway operates. H ere is a curve (see Fig. 9) taken 
from the records of a power sta tio n contaii1ing fo ur high-speed 
co mpo und eng ines belted to fo ur 225-kw generato rs. The loads 
o n thi s station vary very widely o n differ ent days, and th e curve 
represents th e pounds o f coal burned to produce a kw-hour of 
energy unde r conditions averaging from h eavy load to light load 
on th e machines that were operated. T he curve shows th at ' on 
certain days the machinery that operated did no t average a load 
of more than 25 per cent, and that under such circumstances it 
took 9½ lbs. of coal to produce every kw-hour o f energy. Of 
course these days were very infrequent. Thi s station averages a 
load equal to about one-half the capacity o f th e machinery which 
is in operation, and its coal economy is 5½ lbs. per kw-h our. The 
type o f machinery operated here is capable of do in g 4 lbs. when 
operated steadily ·at full load. By the installa tion of a battery it 

Fig. 10 
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becomes possible to ave rage at least So per cent load fac tor and 
4½ lbs. of coal per kw-h our, a cl ear savin g of 1¼ lbs. of coal on 
5½ lbs. for every ki lowatt produced, or a r eduction of 22¾ per 
cent in the coal bill. 

A very interesting application of the storage battery is found in 
connection with the ro tary con verter and polyphase transmi ssion 
fo r long-di stance work. A road operating rotary sub-stations 
with batteries is in a position to obtain as much ben efit from the 
batteries as if they were located in the station. T he m achinery , in
cluding the alternating-current line and the rotary converter, need 
only be desig ned fo r the average load, and can be operated at an 
approx imately steady load. It is also a marked adn ntage to be 
able to start the ro tary from the direct-current end with the aid of 
the battery. W h en a rota ry is started from the alternating-cur
re nt end it demands a very heavy current ; thi s current is out of 
phase with the e. m. f., and does not represent as much energy as it 
would in direct-current work , but its h eating capabi lities ar e just 
as great, and there is not a li ttl e danger of burning out some of the 
apparatus. So metimes in rotary plants, where the start ing is to 
be done fro m the alternatin g-current end, a small induction motor 
is .added to the ro tary to be used in starting . This means an 
extra piece of apparatus and an increase in the investment which 
lies idl e. The presence of a battery is also of value in preventing 
pumpin g between rota ries and their generators by preventing th e 
fl uctuations of load, which tend to start the action. Where o th er 
apparatus is operated from the line which feeds the rotary the bat
tery has a value as a r egulator , as it preven ts the continual change 
of phase r elations between current and e. m. f., accompanied by the 
production of watt less currents and the consequent usel ess heat
iri g and surging of the effective vo ltage, which would en sue if th e 
fluctuations of the r ail way load were all owed to fa ll on the alter 
nating-current line. 

I do not wish to leave thi s subj ect without touchin g on the 
question of th e boo ster for use with batter ies as a vo ltage com 
pensato r. T he operation o f a storage battery, that is, its charge 
and discharge, cannot take place without a chan ge o f vo ltage at 
the ter minals of the battery. Wh en a battery is pl aced on the lin e 
there is always sufficient change in voltage to permit it to operate. 
I n the station, h owever , this is not always th e case. Sometimes it 
is desirable to have the bus-bar voltage maintained very steady, 
in which case a booster becomes a necessity. It is a t all times a 

useful piece of apparatus, as it adds flexibi lity to the system by 
brin ging th e battery abso lutely under contro l, so that a turn of the 
wri st enables th e station attendant to fo rce eithe r charge or di s
charge in dependently of the conditions of vo ltage and load that 
may be present in the station at the time. While the boo ster is an 
expen sive machine per kilowatt, its energy capacity is small. It 
may be capabl e of ca rryi ng 400 amps., and yet its capacity would 
not exceed 16 kw. 

O win g to the change of voltage at the terminals of the battery, a 
small portio n o f the fl uctuation s will fall on the generators unless a 
booster is u sed. If it is r ea lly desirable to eli minate the en tire 
flu ctuation , a booster must be used. The fir st cu rve that I b ro ugh t 
to your attention is an example of battery regulation without a 
booster. 

Fig. IO is an exampl e of a ro tary station with battery and booster 
where th e load flu ctuations are practically eliminated from the 
load of the rotary. Three curves taken from the plant o f the W oon
socket E lectric Machine & P ower Co mpany show what may be 
acco mplished with a boos ter in the way of vo ltage regulation, th e 
maximum va ri ation being within 2 per cent, or IO volts. On 
small roads, howeve r , the booste r is usually a n eedless r efinement. 
There is n o need of keep in g th e voltage a t the bus-bars down to a 
vari ation of ten vo lts, a va riation of 50 vo lts is often no t too great 
to be tolerated. Moreover, it should be borne in m ind that a small 
flu ctuation in the generato r load does not mean much change in 
the steam distribution in the en g ine, owing to the effect of the 
fly -wheel, and aga in, the fluctuation in watts or energy demand on 
the dynam o does not increase in propo rtion t o the drops. Per
haps th e st ro n gest point in favo r of a booster in a railway plant is 
the desire of the railway manager who decides to purchase a bat
tery to see among oth er improvements a hi gh er average voltage 
at hi s station bus-bars; acco rding ly he call s fo r a sufficient num
ber of cell s to equal the desired voltage. I t happens sometimes 
that a ft er th e install ati on of th e battery it is di scovered that the 
generator s ar e no t able to maintain an ave rage voltage equal to 
that of the battery, and the r esult is that it is impossibl e to keep 
the battery properly charged. If the vo ltage o f th e generato rs 
cannot be raised, the rem edy is to cut out of circuit enough cells to 
brin g the battery vo ltage down to a level with the generators. If 
the extra vo ltage is really desi rabl e it can only be obtained by the 
addition oi a boo ster to the plant. 

D ISCUSSI ON 

A sh ort discussion fo llowed the r eading of the paper s. Mr. 
D avis was asked if th e proportion of load due to fri ction was 
usually g reater or less than IO per cent. H e r epli ed that thi s 
va ri ed fro m 6 p er cent to 12 per cent, and was undoub tedly very 
much less in large machines than in small ones. M r. D avis also 
stat ed, in answer to inquiry, that in the first case desc ribed in his 
paper no copper whatever had b een added. H e also explained that 
the battery was fi gured fo r the average po tential at th e point of 
in stallation , and to take ca re of the dem and above the average. 

M r. Stone was asked to m ake a few rem arks concerning the 
durability of the stora ge ba ttery . H e r epli ed that the best evi
dence as t o the durability of the bat tery was to be derived from 
th e experi ence of the users o f the same. In the case of th e Woon
socket plant and in m any others, among whi ch migh t be men
tioned the Union Traction Company, of Philadelphia, the wear 
and t ear after a peri od of several year s' service h ad been found to 
be practically n othing. In street rai lway regulating batteries 
especially , the wear and tear is foun d to be very slight indeed. 
This is due to the fac t that the battery is rarely , if ever, totally 
di scharged, and th erefo re the chemical ac tion under the usual 
conditions of m om entary charge and di scharge is but very sligh t. 
On a visit of a prospective purchaser to the \V oonsocket plant , 
Mr. Lin coln, the manager of the company, was asked, in M r . 
Ston e's presence, wheth er he wo uld repeat the insta ll ation of the 
battery under the sam e circumstances as those under which th eir 
battery was fir st installed, and Mr. Lincoln replied that h e cer
tainly would . 

E. C. Sprin g , of the Norfolk \V estern Street R ailway. was asked 
by Mr. Bradfo rd , the president, what he had to say in regard to 
the sto rage batte ri es-in operation on his road. He th en spok e as 
fo ll ows : 

" While I did not come here to adve rti se th e E lec tri c Storage 
Battery Comoany, a little incident happened about a m onth ago, 
which will illustrate what th e battery system does in o ur case. 
A bout on <'-half of our road is onerate d from a dir ec t-curr ent ma 
chine at th e power station. and the other half fr om rota ry con
verters at \ Vestwood. 0 11 th e t r iphase system. T he engi ne that 
was runn in g the di rect-current machine at M edfi eld went to nieces. 
thus shutting down the dirert-current end of th e lin e. All that 
was o peratinq then was th e three-ph ase system fro m l\1e<lfie ld to 
D edh am . T h e helt in the rower station gave way and the road 
wns th en shut down on eith er <: nd. I called up the car house by 
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telephone, and told the fo rem an that both ends of th e line were 
shut down , wh en, to my surpri se, h e replied that everything was 
all ri ght there, and there must be some mi stake, as the cars were 
running on regular schedule time. 'Go in and see if the rotaries 
are not shut down,' I answered. H e did so, and found the rotari es 
running as usual. This simply shows that the battery was backing 
up on the rotaries, and running the road at th e sam e time. W e 
think a g reat deal of th e battery. I ts operation is perfect. It 
enabl es us to start the rotari es fro m th e alternati ng current end, 
.rnd is especially useful in night work." 

P RESIDENT.-! think it advisable t o take up the business of the 
evenin g. I understand that some m embers of the Massachusetts 
Street R ailway A ssociation favo r us unitin g with them. In the 
fi rst place the ordi na ry street railway m an is n ot elig ible to m em
bership in that association. T he street r ailway companies are m em 
bers of th e association, and each company is entitled to appoint a 
represe ntati ve in the following mann er, which I think is correct. 
A company with a capital stock of $100,000 is en ti tl ed to one rep
rese ntative, $ 100,000 to $200,000 two representatives, and all over 

• $ 200,000 three representatives. This association is composed of 
th e higher officers of the different companies, and th e ordinary 
superintendent as well as other practical st reet railway men would 
not feel at hom e at th ese m eetings. Although we are at all times 
willing to carry out any suggestions which the street railway as
sociations of New E ngland may offer, we do feel that thi s club of 
ours will enable us all to m ee t and discuss the practical operations 
of th e different roads. 

The minutes of th e fo rmati on of th e club were read, as were also 
the by-laws and co nstitution of the club, and were referred to the 
nex t m eeting of the club. 

M R. \VHITAKER, general m anage r of th e Portland & Yarm outh 
Street Rai lway Company, P ortl and, Me.- I di d not com e here 
with th e intention of speakin g, but simply cam e to listen and get 
all the info rmation I could. I thin k the idea of a club of thi s kind 
is desira ble, and it is certainly a necess ity for th e benefi t of all who 
have anything to do with the prac ti cal operation of a road. Th e 
variety of subjects th at can co me up fo r economical m anagem ent 
is a frui tful source of interest to all superintendents and rai lways. 
I am an outsider practi cally, although it is my intention to join 
the club. 

MR. P ASTELL, elec trical en gineer of th e Lynn & Boston Rail
road Company.-! ha\'e been a member of th e N ew En gland R ail 
road Club fo r some three yea rs, and attended m ost of it s meetings, 
and I think th ere were only two meetings th at were of interest to a 
street railway man. I think th is is an excellent sch em e, and I would 
suggest that a special m eeting be ca ll ed for tw o weeks fro m to
night , Sept. 19, in order that th e constituti on and by-laws be ac
cepted and sub-com mi ttees appointe d, especially a committee on 
publi cation. Every street r ailway man will be interested in the 
papers read before this club , and th ere ought to be some m eans 
devised wh ereby th ose wh o are unabl e to att end may have an op
po rtunity to read them. 

M R. H ENDERSON, of the New ton Street R ailway Company.- ! 
th ink th e papers read to-ni ght should be publi shed in some :naga
zine, and I. for one, wi ll ce rtainly favor that something be done in 
that di rection. 

S EC RETARY.-I think I am safe in saying that th e STREET R AIL
W AY JOURNAL would be very g lad to publi sh in it s weekly 
editi ons th e proceedings and papers read before the club, but I 
have no assurance of it . I will writ e the publi shers and see 
what they say. If th ey do not feel dispo sed to publish th ese papers 
I think the club ough t to do it. The N ew England R ai lroad pub
lish es a magazine every month containing the m inutes of each 
meetin g and the papers read , together with illustra tions, and it has 
prove d a success. 

MR. GRANGER, of the Boston Car W heel Company, Boston.
I have been very nmch interes ted in the progress of the New Eng
land Street R ai lway Club. and have made it my business to talk 
to all my fr iends. not only those interested in the operation of 
street railways, but also in the supply busin ess, and every time I 
have made m ention of it the parties I have spok en to h ave been 
anxious to join. ·1 h ave a li st of friends who are. by the way, 
street railway m en. who would like to become m embers, and 
have ask ed me to submit their names, and if the committee will 
accept them fo r m embership, and send them thei r n otice of being 
elected to member ship th ey would be very g lad to attend the meet
ings. P arti es in New Y ork and Boston would be glad to become 
members. 

PRESIDENT.-! would suggest that M r. Granger · leave his list 
with the secretary. and th e same will be taken up at the next meet
ing of the ex ecutiv e committee. 

PRESIDENT.- ! have been on a small road for some years, and it 
has been impossible for me to keep up with the larger roads, re-

garding new devices, etc., and I would like to know something 
about the rotary sn ow plow. 

MR. SPRING, of the N orfolk, Western Street Railway Company. 
- I would suggest that the executive committee get someone to 
speak on the snow plow question at the next meeting, for the sub
j ect will be very interesting, especially to suburban lines, 

0

where 
they encounter considerabl e difficulty during the winter moaths in 
keeping the snow clear from the tracks. 

(It was voted that the committee act on these suggestions.) 
Voted: T hat a vote of thanks be tendered Messrs. Stone and 

Davis for their interesting papers. 
Voted : T hat a vo te of thanks be tendered to the '.Rand Avery 

Supply Company fo r th e free use of its rooms for this meeting, 
and for th e cigars which the m embers seem ed to enjoy. 

MR. H ENDERSON.-! think we ought to combine all our efforts 
to get a large number present at the next meeting of the club, 
which wi ll be two weeks fro m to-night . I think if we make a 
strong effort we can get a very larg e crowd. 

At this point the meeting adj ourned. 

Retirement of C. K. Durbin 

After a long and successful term of service as superintendent of 
the D enver Ci ty T ram way Company, D enver, Col., Charles K. 
Durbin has resigned hi s position , and will engage in a private 
business enterprise. Mr. Durbin was h eld in the highest esteem by 
the company, and the directors with regret lose his services. His 
successor has not yet been appointed, and probably will not be 
named for several weeks. As a m ark of regard, the company 
presented Mr. Durbin with a go ld wa tch , suitably engraved, and 

C. K. DU RBI N 

adopted resolutions, given be
low, testifying to its apprecia
tion of his work. The em
ployees also presented Mr. 
D urbin with a handsome dia
mond ring and a set of link 
cuff buttons with diamond 
sett ings. 

M r. Durbin's connection 
wi th the com pany that has 
developed into the present 
D enver City Tramway Com
pany commenced in June, 
1888, wh en he was appointed 
audito r. In November of the 
following year he became 
superintendent. His term of 
service bega n when the de
velopment in street railway 

work had just started. The company was experim enting with the 
underground electri c system on Fifteenth Street, and expended 
co nsiderable m on ey in endeavoring to make th e system practicable. 
A t the present time the system of the company covering the city of 
Denver is operated by the t roll ey. During the years of his superin
tendency M r. Durbin has had experience with horses, steam dum
mi es, the cable and electricity. During this same period the two 
m ost m arked features of the company's system were introduced. 
Fi rst was the method of di spatching cars fo llowing the practice 
on steam railroads. This innovation has been adopted in Port
land and Los A ngeles, and has been fo und extremely serviceable 
in the operation of cars. T h e second feature was the method of 
paying the men. E ach night the conductor pays the day's wages 
to the motorman and himself. T his plan works admirably in 
pract ice. The office is required to handl e a quarter less money; 
less work is requi red in the bookkeeping department, and the 
m en like the arrangement far better. 

Mr. Durbin has been successful in dealing with the employees 
in a marked degree. He has followed the policy of makin&' the 
se rvice lucrative and attractive to the men, so that they have been 
g lad to hold thei r places. The schedule of wages was arranged 
with this idea in view. The first year the car men are paid 17½ 
cents per hour; the next two years , 20 cents ; 21 cents the fourth 
and fifth years, an d 22 cents after that. After five years' service 
the m en have the right to wear one star on their coats, and after 
ten years they wear two stars. After ten years' service the em
ployees are given uni forms by the company as presents. Last 
year ninety men received donations of this kind and 60 per cent 
of the present force h ave been in the company's employ more than 
five years. M r. Durbin has had no trouble with the men, though 
he is a thorough believer in good discipline. 

The resolut ions which the board of directors adopted are as fol
lows : 
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" Whereas, For upwards of fifteen years last past, Mr. Charles K '. 
·Durbin has been closely and prominently identified with the 
street railway enterprises in Denver, having served the Denver 
City Tramway Company and its predecessor companies during 
that period of time as superintendent, and 

"Whereas, The untiring service rendered by Mr. Durbin has 
contributed materially to the upbuilding of the system of street 
railways in Denver in which we all justly take so much pride, and 

"Whereas, Mr. Durbin is about to sever his official relationship 
with our company, for the purpose of entering upon private busi
ness; now, therefore, be it 

"Resolved, That we, the board ~f directors of the D enver City 
Tramway Company, hereby express our deep appreciation of the 
earnest effort, absorbing interest and rare intelligence which have 
always · characterized the official connection of Mr. Charles K. 
Durbin with our company, and 
- "Resolved, That his determination to withdraw from the posi

tion which . he has so long and so capably occupied is a source 
of regret to each of us -personally and as officers of the D enver 
City Tramw~y Company', and 

"Resolv'ed, That we hereby tender to Mr. Durbin our sincere 
thanks for the uniform ·courtesy, zeal and faithfulness displayed 
by him, in winter and summer, in storm and sunshine, during the 
hours of vicissitude as well as in prosperity, while acting as the 
superintendent of the Denver City Tramway Company and the 
companies which preceded it , and that we hereby extend to him 

• the assurance of our best wish es for his future prosperity and 
· happiness in whatever walk of life he may select, and 

"Resolved, That a copy of these resolutions be presented to Mr. 
Durbin." . 

W. F. McCLELLAND, 
RODNEY CURTIS, 
G. E. Ross-LEWIN, 
s. M. PERRY, 

WILLIAM U. BYERS, 
WILLIAM G. EVANS, 
]AMES H. BLOOD, 
THOMAS KEELY, 

GEORGE H. HOLT. 

•• 
Annual and Quarterly Metropolitan Reports 

The Metropolitan Street Railway Company, of New York, re
ports earnings as follows for quarter and the fiscal year ending 
June 30, 1900-: · 

Quarter ending June 30 1899 
Gross receipts ......... ... ........... $3,665,946 
Operating expenses. '. ................ 1,765,671 

Earnings from operation ........... $1 ,900,275 
Receipts from other sources. . . . . . . . . . 77,768 

Net income ............. .......... . $1,978,043 
Fixed charges ............. .......... . 1,125,657 

Net earnings. . . . . . . . . . . . . . . . . . . . . . . $852,386 

Year ending June 30 1899 
Gross receipts .............. ........ $13,158,630 
Operating expenses. . . . . . . . . . . . . . . . 6,408,711 

Earnings from operation ......... $6,749,919 
Receipts from other sources. . . . . . . . 366,893 

Net income . ... .... .............. $7,116,812 
Fixed charges .... _. . . . . . . . . . . . . . . . . . 4,477,757 

Net earnings ..................... $2,639,055 
Dividends paid.......... ........... . 2,471,675 

Surplus $167,380 

The balance sheet of June 30 shows: 
ASSETS 

1900 
$3,849,354 

1,825,690 

$2,023,664 
79,245 

$2,rn2,909 
1,175,400 

1900 
$14,721,550 

7,I04,607 

$7,616,943 
351,985 

$7,968,928 
4,6o8,768 

$3,36o,16o 
3,145,891 

$214,269 

Cost of road and equipment. ... ......... ............. $35,682,169 
Stocks and bonds ...... ........... ................ .... 21,644,457 
Supplies on hand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rn3,778 
New cons. on lines owned and leased to be distributed. . 18,068,359 
Office furniture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,304 
Improvements, additions and betterments charged to 

leased lines .. ... .. . .. ......... ................... . 
Bills receivable ..............•........ , .............. . 
Cash on hand .... ................. ............... ... . 
Open accounts ...................................... . 

2,776,o65 
271 ,886 

12,489,276 
37,291 

Total ............................................ $91,091,587 

LIABILITIES 
Capital stock, common . . .. ... .... ....... ............. $44,96o,goo 
Funded debt. .................................. . ..... 21,750,000 
Bills payable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,756,736 
Interest accrued. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401,275 
Dividends unpaid. ......... .......................... 786,815 
Open accounts....................................... 374,280 
Third Avenue R. R. Co. lessor co nstruction account. .. 11,419,834 
Rentals and taxes accrued...... . ..................... 621,830 
Profit and loss surplus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,019,915 

Total ............................................ $91,091,587 

•• 
PERSONAL MENTION 

MR. BENJAMIN W. PORTER, formerly general manager of 
the D erby Street Railway Company, of Derby, Conn., was re
cently presented with a handsome set of Johnson 's E ncyclopedia 
in token of the esteem in which he is held by his former em
ployees. There are eight volumes in the set, and they are bound 
in morocco. 

MR. H. S. COOPER, whose resignation as general manager 
of the Ithaca Street Railway Gompany, of Ithaca, N. Y., was 
announced last month, has been engaged by a syndicate of capi
talists as a street railway and operating expert. The plan is to 
undertake the reo rganization or revamping of poorly paying 
roads, where there is a chance of improving their condition and 
placing them on a paying basis. The work will be carried on 
largely in the West and Middle West. 

MR. L. B. STILLWELL has resigned as electrical director of 
the Niagara Falls Power Company, and will remove to New York 
City, where he will open an office as consulting electrical engineer . 
Mr. Stillwell has been connected with the Niagara Falls Power 
Company's electrical interests practically since their inception, the 
electrical machinery now in operation in the great 50,000-hp plant 
having been designed and constructed by the Westinghouse Elec
tric & Manufacturing Company under his supervision whil e elec
trical engineer and assistant manager of that company, while as 

electrical director of the Ni
agara Falls Power Company 
he has directed the installa
tion and operation of the 
plant since March, 1897. For 
the past two years Mr. Still
well has given a large part of 
his attention to consulting 
work for other electrical en
terprises, notably the equip
ment of the elevated railways 
of the Manhattan Railway 
Company in New York City, 
which is proceeding under 
his direction. Harold Win
throp Buck has been ap
pointed electrical engineer for 

L. B. STILL WELL the Niagara Falls Power 
Company and its allied in

terests , including the Buffalo and Tonawanda companies, as 
successor to Mr. Stillwell. Mr. Buck is a graduate of the Sheffield 
Scientific School, and received his degree of electrical engineer 
from Columbia University. For the past five years he has held 
an important position on the engineering staff of the General 
Electric Company at Schenectady, N. Y. Philip P. Barton and 
Paul M. Lincoln, assistant superintendents, have been promoted, 
Mr. Barton having been appointed superintendent of the operating 
department of the Power Company, and Mr. Lincoln resident 
electrician. 

Street Railway Patents 

[This department is conducted by W. A. Rosenbaum, patent at
torney, 177 Times Building, New York.] 

ELECTRIC RAILWAY PATENTS ISSUED SEPT. 4, 1900 

657,099. Railway Switch; G. H. Fairchild, San Francisco. Cal. 
App. fil ed June 22, 1900. A double switch for three way tracks 
consisting of a main or straight track and right and left branch 
tracks leading therefrom at about the same point, with two inde-
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pendent swi tch ton gues , one in th e outside rai l of one branch, ~nd 
the o th er in the inside rail of th e other branch , each ton g ue having 

PATENT NO. 657,099 

a suitable a nd correspondingly located mate in the opposite sides 
of said branches. 

657,123. Car Wheels; H . 'vV. Libbey, Boston, Mass. App. fi led 
J uly 27, 1899. The invention consists in forming the car wheel 
in two par ts, the r ear portion b eing formed with a number of 
recesses and having a n elastic tread around its periphery. T h e 
elastic tread is fo rm ed with ear s of projections that fit into the 
recesses in th e rear portion of th e wheel. 

657,154. Sill for Underframe of Cars; W. P. Bettendo rf , Daven
port , Ia. App. fi led March 15 , 1899. The si ll consi ts of two con
tin uous beams (or equi va lents) arranged one above the oth er and 
extendi ng from end to end of the ca r, and above the car bolsters, 
the beam s being separated between the bolsters to fo rm a truss, 
then brought into dir ect contact and union at points above the 
bolsters and again separated beyond such bolsters. 

657,180. Car Fender; R. F. Preusser , Washington, D. C. A pp. 
fi led Nov. 20, 1899. Structural details on a combin ed fender and 
wheel guard, th e fender bei ng adapted to be fo lded back against 
the dash board o ut of way of coupler when not in use. 

657,1g8. Striker A rm for Car Seats; J ... S. J ohn ston, Newport, 
N. Y. App. fi led J an. 20, 1900. S tructural details which allow th e 
back t o be r eversed in po si tion and at the same time furnish stops 
which limit movem ent of th e parts. 

657,445. Anti-Friction Bearing fo r Car Trucks; J . A. P atten, 
Baltimore, Md. App. fil ed Jan. 19, 1900. Each ball li es in a 
separate socket so that th ey are maintained in proper working 
position. P o rtions of casing are made so as to r ea dily wear away 
as balls and other parts wear, so that weight will always be on the 
balls. 

657,480. Car Sea t ; T. B. Cann, Wakefield, Mass. App. fil ed 
Apri l 25, 1900. D etail s which pro vide means whereby th e r ever sal 
of th e back causes also a reYersal of th e position of the foot-rest 
fra me and seat. 

657,481. Car Seat ; T. B. Cann. Wakefield, Mass. App. filed 
April 15, 1900. Modification of preceding patent. 

657,490. Car Seat; D. M. H ouston, Wakefield, Mass. App. filed 
April 15, 1900. Modification of preceding patent. 

657,492. R ailroad Tie : E . A. W. Jeffries, Detroit , Mich. A pp. 
fi led May 24, 1900. An elastic railroad tie. The body or main 
po rtion of the tie is form ed o f concrete or artificial sto ne. 

•• 
NEWS NOTES 

[News notes for this department are solicited.] 

ATLANTA, GA.-Transfer s ar e now granted from the lines of the Atlanta 
Railway Company, which run out McDaniel Street to McPherson Barracks 
and also out Cooper Street to Grant Park, to those of th e Atlanta Railway & 
Power Company, of whi ch the former company is a part. Transfers are given 
to all lines at the point of contact with the tracks of the Atlanta Railway 
Company. 

JACKSON, GA.-A stock company headed by Capt. \V. F. Smith, of Flo
vi lla, has just purcha~ed the Thomas shoals, on the Ocmulgec River. It is 
said that t he deal is of c0nsiderable importance. and that the company in
tends uti lizin g all th e power of these shoals and furnishing electr icity rn Jack
son, Flovilla a n d Ind ian Springs, It is said that the company also con
tem plates changing the Flovilla & Indian Spring R ail road into a n electric line 
and extending it t o J ,:;ckson . 

EAST ST. LOUIS, I LL.-The employees on the Day l ine an d the Sub
urban line running between East St. Louis and Belleville an d the local street 
railway lines in Bellevill e went on strike Sept, 5, No cars are running. 

Poor Richard says: 
"A Dollar Saved 

is a 

Dollar Earned." 

A dollar saved 
from repairs to 
overhead con
struction, bent trolley poles, 
broken harµs and such 
needless repairs is a dollar 
earned by your road. 

It is ordinary business 
iudg ment to spend a little 
to save much, to spend 
pennies to save dollars. 

For every penny spent 
on a Wilson Trolley Pole 
Catcher you will save a 
dollar in your bill for re
pairs. 

The W ilson is the only 
absolutely successful device. .., 

Our book t ells what, how 
and why. 

~ 

FRANK RIDLON CO., 

· 200 Summer St., 

Boston, Mass. 

Creaghead Flexible Brackets 
are Standard 

Single Bracket No. 394. 
For Wood or Iron Poles, top or under• 

braced, single or double track. 

Line Material 
Pole Fittings 

Complete Equipment for Overhead Construction 

The Creaghead Engineering Co. 
Engineers and Manufacturers 
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