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reports are more ,~umerous and of the highest value, ind the 
attendance has been larger than ever before. Altogether the 

~olumbus Convention is the most successful in the history of 
the association. 
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The Columbus Convention 
The Columbus Convention is- still in progress as we go to 

press, and in every way justifies the wisdom of th e executive 

committee in selecting Columbus as the meeting place for 

l906. The weather has heen very propitious, the exhibition 

of electric railway apparatus is magnificent, the papers and 

some fea rs ,vere expressed, were good although somewhat 
crowded, as was to be expected from the size of the attend

ance, but considering all the other advantages derived from 

the meeting in Columbus this feature constituted no real 
drawback to the pleasure of the convention. There was quite 

a large attendance of ladies. Automobil e parties, golfing 

and visits to country clubs afforded entertainment for them 
during the daytime, while some special function in which the 

men could join was held every evening. All in all, the social 
features of the convention ,vere as well cared for as at pre

vious meetings of the association, a lthough no interference 

with the serious portion of the meetings was permitted. 
The ne,v organization \Vrts put on trial for the first time 

and \\'orked very smoothly. The large numher of papers
much greater than in past years-gave evidence of the 

thought that had been bestowed upon this feature of the 

prog·ram, while the discussions gave evidence of the interest 

which their presentation excited. The aggregate length of 
both papers an<l discussion, as ,vell as the fact th at this paper 
is being printed before th e close of the lll eetings, will not 

permit of a fin al report of all of the conventions iri this 

issue. Our readers will therefore' find an account of the 

meetings of the Engineering A ssociation and nf the opening 
s,cssions of tl1e American Association in thi s m111d)('r, while 

the remainder of the reports and ~ detaikd account of the 

exhibits will be reserved until a later issue 

The Convention of the Engineering Association 
The Engineering Association succeeded in adding to the 

reputation it has previou sly earned for good work accom

plished. The papers presented before this association ancl 
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the ensuing discussions are worthy of the most eareful read

ing and study. The subjects were well selected and the com
mittee on topics is to Le congratulated upon securing authors 
who were competent to present their subjects so ably. The 
papers cover a \vi<le range of electric raihvay engineering, 
including matters in relation to track, lines an<l cables, power 

stations, cars a nd car equipment. Detailed comment on the 

individual papers will appear in th is and later issues .. 
The association thi s year has accomplished much good 

work through the me<lium of working committees. The 
standardization committee in particular has made exce11ent 

progress, and while it did not render a final report has ac

cumulated a vast amount of data and information that will be 

of the ~realest value in enabling t he comrnitte.e to fo rm ulate 
its fin al recommendation s rega rding uniformity of practi ce in 
many engineering matters. At the Columbus Convention 

plans were outlined for a still broader work th rough standing 

height of the roofs a lso permitted the erection of attractive 
booths. 

The manner in which the displays were made showed the 
importance with which such exhibits are regarded by the 

manufacturers a nd supply dealers. V cry few exhibits con-· 
sistcd of "dead" ' apparatus. \Vherever possible the appliances 

were shown working under conditions approximating as 
ll('arly as possible those encountered in actual ser vice. The 
a ttempts of exhi bitors to show· the constructi on and mechan

ism o f complicated appa ratus was especially noticeable. By 
mea ns of parts with seetions cut away or removed or by the 

display of the several parts of devices unassembled, the valne 
of the exhibits was greatly enhanced from an educational 

standpoint. This plan often enabled those interested to see 
and understand in a very few minutes what would otherwise 

have required long a nd tedious explanat ions. 

In scope the ex hibits completely covered the elect ric rail-
committees, an<l we look fo r defini te a nd valuahle results way field. The smallest part s entering into the construction 
durin g the coming yea r. T n this co nnection we cannot com
mend too hig hly to th e attention of the managers and exccu

t:ve officers of the member compa nies the advisability and 
necessity fo r encouraging the heads of their engineering de

pa rtments to take a11 active interest in this branch of the 
main a ssociation. Co-operation on the part of the individual 

engineers in the efforts of the association to advance the art 
of electric ra il way engineering can not help but redound to 

the good of the individual compa nies. T he knowledge and 
experience gained in an honest endeavor to put the shoulder 

to the wheel and aid in achieving the objects for which t he 
association sta nds can be m easured in dolla r-and-cents value 
to the men a nd to the companies. 

T he association this year was most fo rtunate in havin g 
as its president a man thoroughly competent to handle its 

affa irs and pro tect it s interests. 1'.fr. Adams has set a new 
pace as a presiding officer. 

Another ma rked feature about the Columbus Con ventio n 

was the la r~e attenda nce at a ll the sessions a nd the fact that 
the meetings were attended by many general managers ancl 
represt~ntatives from the other branches of electric ra ilway 

work bears ev idence of the appreciation t hat is felt for the 

accomplishments of this branch. The year that has just 
passed- the fir st under the ll C\V plan of reorganizatio n- has 

been a peculiarly vital one. and the results achieved give an 

e::i rncs t of still greater progres s to he rnade. 

The Exhibits 

of a car \\;ere features of some of the displays, while other 

exhibit s consisted of completed rolling stock ready for opera
tion. That the educational efforts of t he manufacturers of 

elec tric railway apparatu s were appreciated by the operating 
men present \Vas clearly evident from the great interest they 
showed in looking over this elaborate collection. Altogether 
the exhibit was a great credit to the 111anufacturers and the 
associa tion. 

The Gas Engine in Railway Service 
1\1:r. \~'insor' s pa per on this topic is one to which we have 

looked forwa rd with great interest. As our readers have 
been aware, the Boston E levated Railway Company has 
been trying gas engine plants for the past few months, and 
as it has uniformly heen both conservative a nd highly suc
cessful in its power plan ts. the resul ts of this innovation 

have been anx iously awaited on all sides .. To judge from 
:Mr. , v insor·s report , the experime nt It.is been fully justified. 

O nly one of the stations has been in continuous o peration 
long enough to obtain reliable figures, and this was of but 
-700 kw rated capacity-a station certainly too small for the 
most economical results \vith steam. As in other properly 

admini stered large systems, it has been possible to keep the 
plant up to a very sa tisfactory load factor. It is worth 

not ing that the overload capacity allowed fo r in the gas 
engines was 33 1-3 per cent, which should effectively di s
pose of the assumption too often made that gas engines afe 

seriously limited in this respect. \Vith them, as with all 

other engines, the overload capacity is merely a function of 
It is safe to say t hat on no other previous occasion in this t he nominal rating. Both gas and steam engines have loads 

country or abroad has there been such an elaborate disp lay of 
electric railway material nor one in connection with any con

vention in which the exhibit features have played so important 
a part in contributing to the general success of the meeting. 
This portion of the convention was conducted under ideal 

conditions. T racks leading to the entra nce of the buildings 
permitted cars in which shipments of hea vy apparatus had 

been made to be unloaded within a short distance of the 
exhibit spaces. T he character of the buildings allowed dis
plays to be made to the be'st advantage. An abundance of 
light entered openings in the roof and ·walls so that all por

tions of the bui ldin gs ,vere adequately illuminated. The 

beyond ,vhich t hey wi ll not work satisfactorily, and in com
paring the two they should each be put on a rating that will 
permit of such overloads as should properly be allowed for. 
The results detailed in l\1f r. W insor's paper permit of com
parison with steam practice upo n ju st this basis. The Somer
ville station, from which his figures a re derived, contains 
two 350-kw genera ting set s running at 140 r. p. m. , together 
with the appropriate producer equipment. T he engines are 
of the two-cylinder, 4-cycle type, the cylinders being 32 ins. x 

36 ins. 
To pass at once to resnlts, the Somerville plant, working 

under service conditions for four months, has averaged r.45 



0CTUllEI< 20, L900.j STREET RAILW,\Y JOURN .\L. 

lbs. of coal per k\',1-hour on a n e ngin e load factor of about 

74 per cent. During a 30 days' regular test , when the plant 
was running 16 hours per day on Pocahontas coal, this aver

age fell to 1.31 lbs. per kw-hour. The fuel fi gures inclmk 

all the coal used fo r a ny purpose. 
Taking these fa c ts at their face va lue, th L'Y <: orrespond 111 

fuel eco no my with a steam plant g·iv ing the kw- ho ur 011 

about 12 lbs. of steam, a figure whic h speaks fo r itself. So 
far as re-liability is concerned , .Mr. \.Vin sor ex presses him

self as absolutely convinced. The troubles met with have 

been m erely such as might be cxpcriencc<l in worki ng \Vith 

any new plant, a nd t he gas producer part of the plant has 

g iven no trouble ,vhatever. T hi s. producer ha s prove<l si m

pler and easier to operate tha n a boiler plant , and requires 

no more labor. l 11 fact, it a ppears easier to get max imum 

effici ency from the producers than from boilers. The water 
requ ired ·for operating the sta tion is relat ive ly much less tha n 

for a condensing steam plant- less than one-t hird as much, 

in fact. The engines a re s ingularly easy to start , and can 

be put into service in less tha n one minut e. The chief 

trouble experie nced w ith them ha s been improper ign i

tion, premature explosions and back firing , d iffic ult ies which 

experic11cc has in large measure.· eliminated, so that it will 

not, even i{ not fur ther improved , interfere materially \.Vith 

regular and successful ope ration. The full econom ics o f the 

ease arc not se t fo rth, and, of course , it is too earl y yet for 

reliabl e fi gu res upon depreciation, but Mr. \Vinsor judges 

that, with coal at $3 or more, the gas sta tion will make a 

material saving in the net cost of power. \Vit h the coal bi ll 

cut pract icall y in ha lf , the re seem s to be no good reaso n 

why there should not be a ve ry co nsi <lcrablc saving, even 

allowing for hig-hcr first cost and larger depreciation. .A 
steam plant no larger than the gas pla nt here co nsidered 

would be certain to g ive far less favorable fi gures. By a nd 

large, the results of the experiment seem to have been highl y 

successful . and should set engineers at some hard thinking. 

The fuel cost of a steam station is so consider.abl e a propor

tion of the total cost of power production that cutting it in 
two means a savi ng grea ter tha n can be nullified hy any rea

sonable es timate of extra fix ed and operating ch arges. Un
questionably the fuel cost of st ea m can be considerably re

duced, a nd the gas engine can a pply moral suas ion t hat 

should lead to immediate improveme nt. 

A Study in Economy 
Mr. Goodenough's paper on t he re la tive eco nomy of en

gine and turbine plants is, in a degree. mis-na med. As an 

ac tual comparison of engine and turbine economies it is 
rather of academic than of practical value, since it makes 

two assumptions that invalirla te t he practica l results. T he 
first of these is that the turbine is to have the advantage of 

lSO deg. superheat , ,:vhile the e ngine ,vorks o n saturated 

steam. Obviously a comparison of fuel costs on such a bas is 
is rather a compari son of condition s than of prime movers. 

In one instance the turhine is assumed to run on satura ted 

steam, but the engine is never g iven the benefit of super

h eating, generaily more helpful to it than to a turbine ill 
point of economy. Second, the turbo-generat or is assumed 

to cost , a part from all qu est ions o f con<le11se rs a nd founda 

tions, 20 per cent less than the e ng ine- cl ri ven se t, l n close 

competitive bidding the diffen:: ncc is usua lly in the other 

direction. \ Ve grant that the tu rh ine wi ll probably he cheap

ened, hut prese nt condit ions ~hn w high prices, owin g to 

cost s of <kvelopment .1. nd explo itatio n. Two oth er assump

tion -'-' may he co n:- idcrcd as offsetting one anrither- t hat the 

labor cost:, arc equal and that th e..· turbine, at rated load , is 

materially t he mure economical of steam. ( :c11l'rally :- pc;lk 

i11g: , 1hc t urbi11 c-en g-ine coutrovcrsy has 1h11s far hcen incon 

clusive. 1 n so me rcspcct c; th e former hcts " made good" in 

admirable fashion - and may the best prime mover wi n. 

One mu st not. howeve r , look to this paper for practical in 

fo rmation o n compcti th-c cos ts, for th e a ssumpt ions preclude 
a proper ba sis of compa rison, 

Quite apa rt from all thi s, ::\ fr . Goodenou gh has g iven a 

paper very va luable to the cent ra l station manager. in shO\.v

ing the re lation of to ta l cost of power to fu e l consumption 

a nd load in a ve ry striking manner. In tensive operation ha s 

in a ge nera l way been und ersto(1d , but we ha ve never seen 

the facts more effec tively put than here, and the turbine

engine comparison is a goo<l way of empha sizing them, since 

t hese two prime movers d iffe r ma terially in the ir custo mary 

load-ch;:_irac tcri stics. The fund amL'ntal point el ucidated is 
that wh erever o n th l' .load curve nf ;:i prim e mover the poim 

of maximum fu t' I economy may lie. the point of minimum 

power cos t lies fur ther along Iowa n.I the region of hig her 

loads. H ence a prime mover \\'ith it s maximum e ffici ency a t 

t hree-quarte rs load may require a load fac tor of unity to give 

its minimum cost of power; ,vhi le one with max imum effi 

ciency a t fu ll loa cl may have to be pn she<l to overload to 

g-et maximum pla nt economy. lt has been so usual to omit 
fixed charges in figu r ing the costs of power that 1h e vary

ing effects of such charges have been too much neglect ed. 

To sec ure energy at the lmvest possibl e· cost pe r kw-hour 

the contro lling fac to r to he borne in mind is quite as often 

the fixed charge .as the r ela tion of fu el cost to load. The 

fixed c ha rge per kil o,vatt fa ll s off steadily as the load on a 

g iven st a tion increases. It cont inues to decrease eve n on 

overloads until the ul timate ca pacity is reached. At and 

nea r th is point t here are likely to be increased attenda nce 

and depreciation charges, ,vhich are not taken into account 

in this paper; a nd the fundamenta l question is how great a n 

output can he ri e live red from th e g iven stal ion before the 

total charges, a si<lc from fu el, hegi n to r ise. Civc11 thi s 

point , th e pr ime mover and its a tt ac hed gencr:1tor shoukl 

have it s maximum fu el economy a:-- nearly as may be co inci

dent with it. and the hetter th is economy, the helter then t he 

whole station eco nomy. Ot her t hi ngs being equa l. the Hatler 

all the .c nrvcs, the better. From this viewpoint 1he station 

should lie planned on t he ha~is of maxirnnm capac ity and 

rated back to a point determined by t he rcquiremcut s of 

max imum load. A t this rating the fixed cost s a re as low 

per kilowatt as they can be and a llow room for c mergencic~ . 

The n the generating units should ha\·e th eir lowest fuel -cost 

point s a t the same rat iug, at w hi ch the statio n should be run . 

~Iodern statio ns. wilh the ir poss ibility of \'ery high load fa c

tors, have brought ent irely new conditio ns of ccono111y , a nd 

.i\lr. Goode nough ha ~ done a capital thing in bringing som e 

of them into no tice. A hig h degree of generating-set effi

ciency at small load s ha~ 1.:ca !'.l l'.d to lw important iu co111 -

pari su 11 lo the performanc e near the full ra tin g. 
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PAPERS, REPORTS AND QUESTION BOX PRESENTED AT THE 
COLUMBUS CONVENTION OF THE AMERICAN STREET AND 

INTERURBAN RAILWAY ENGINEERING ASSOCIATION 

BALLAST 

UY C. H. CLARK, 

Engineer :Maint enance of V/:iy, th e Cleveland Electric Railway Company 

In speaking of ballast for street railway ,vork the ,vriter will 
not confine himself to the m aterial used directly under the ties. 

FIG. 1 

F IG. 2 

'lv'e must be isoverncd in the use of balla~t by the material that 
the ballast is to r est upon. In Cleveland, Ohio, the greater por
tion of the underlying foundation is composed of sand, some of 
·which contain s a large percentage of loam. \Ve have some streets 
in which clay soil predominates. 

In the sandy streets, before laying our tracks, ,ve puddle the 
trench, This is done by building earth dams and flooding the 

trench with city water. As a general rule this will cause a settle
ment of the original earth of 3 to 6 ins. Large crevices are 
sometimes formed over sewers when the sewer department has 
not taken all the precautions to guard against such settlement. 
In clay and shale, where sewer s have been constructed and the 
tracks must be laid immediately, it is our practice to excavate the 
clay or shale to a greater depth than will be needed for ballast, 
and partly fill with sand and then caus~ the sand to be settled 
i,; to the voids by the liberal use of water. 

Having the sub-foundation thoroughly settled, we are prepared 
to say whether there must be a drain laid. In clay soil we have 
fo und that a drain should be laid in th e space between the tracks. 
This has been brought forcib ly to our attention by the fact that 
a section of track in one of our s treets, which was laid in 1902 
on 5 ins. of broken stone, settled in some places to a depth of 
6 ins. This ,vas caused by the water from the street getting 
under the tracks and a llo \',ring the broken stone to settle into the 
clay. V'{e have since repaired about r mile of this track, .ind 
placed a drain between the tracks and conveyed the water which 
found its way under the ties to the nearest catch-basin. 

In sandy streets th e settlement of the sand by water is far 
super ior to any other method thus fa r tried. Rolling with a 
heavy iron roller wi ll not settle sand as it should be. I do not 
recommend draining sandy fou ndat ions unless they contain 
,vater. 

T he simplest way of tamping track is to use the material 
throv,·n out of the trench. This can only be an economical method 
when building suburban tracks, and the tracks are tamped on 
snb-grade before rnnning the ballas t tra ins over it. This will 
prevent springing of rails. This method is also used on roads 
which are built to se ll without having operated the ·sam e. \Ve 
have a large amount of track which ,vas built when horse cars 
were used, or light motors. But with the heavy cars, which must 
sooner or later run O\'er your tracks, a good fo undation must be 
provided. 

Tamping bars are used on gravel and sand, and tamping picks 
on broken stone. Tamping bars are also used on concrete under 
the ti es and under the rail. 

On a number of onr streets the so il is sandy and the tracks 
have been down about twelve yea rs. The rail is Lorain steel, 

- . ·:.....;-,.. 
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FIG. 3 . 
90-2o6, laid on chestnut ties and the joints are cast-welded. The 
ties were tamped with the material taken out. This track has 
been a constant expense for the last four years, lowering high 
paving stones caused by the working of the rails and ties on the 
foundation. I cannot state just when this track commenced to 
work I ,vill refer you to the photographs, ,vhich show the 
high stones. 
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Another type of constrnction used by the Cleveland City Rail
way Company previous to 1903, was to lay 4 ins. of concrete on 
the bed before laying the ties . Then cover this with I in . of sand 
and tamp the ties with the sand. The space between the ties was 
then filled with concrete and sand laid on top of this for the 
paving bed. This method worked very well and gave good re
sults, but I do not consider it as sati sfactory as the concrete under 
and between the ties aft er the rail is laid. The concrete, when 
laid first, must not be used until thoroughly set. Of course th e 
rigidity of the track when using concrete is grea ter than when 
using a sand construction. 

A standard construction in Syracu se, N . Y., in 1895, was to 
use coarse gravel for th e foundation. This was laid for a depth 
of 6 ins. and thoroughly ro lled. T he track was then laid and 
tamped with fine g ravel and this thoroughly rammed between the 
ties to prevent settlement of the paving. 

Stee l ti es haye been used with great success by the Cleveland 
Electric Railway Company on some of th e heaviest lines. T he 
Lorain Steel Company ties were la id every IO ft ., alternating with 
a wooden tie spaced the same distance. Eight inches of concrete 
was laid under the steel ties, and 4 ins. under the wooden ties and 
a beam IO ins. deep under and along the rail s. To date we have 
had no trouble with this track, some of which has been do\vn 
three years . I examined some track of the same construction in 
Detroit , Mich. , in 1903, and found the ties were not stiff enough 
to withstand the outward pressure of the rail s. I attribute this 
to the concrete. I found that the concrete was not of sufficient 
quality to withstand the strain placed upon it, thus allowing the 
ties to buckle. 

The Seitz tie, manufac tnred by Seitz Bros., Tiffin, Ohio, is a 
very good steel tie, made on the plan of an inve rted ch annel. The 
ties are very strong. T hey have been in use there about two 
years. The ballast is laid the same as with the Lorain Steel 
Company tie. 

The Carnegie steel tie, which is an eyebeam with a 4½ -in. top 
and 8-in. bottom flange and s½ ins. deep, is also used by us. 
The tics are spaced 6 ft., and the concrete is tamped 4 ins. under 
the tie and IO ins. along and under the rail. Tic rods are placed 
over each tie. Th ese h es I believe to be the strongest and most 
durable yet placed on the market. 

All objections to steel ties lmckling and deteriorating seem to 
have been removed by the present shape of the Carnegie steel tie. 
Great care must be taken in cross-bonding when using steel ties, 
or in fact any tie. The action of the current in passing fro m 
one rail to the other throngh the tie rods and stee l ties causes 
more or less eating away of the ties and rail where they are in 
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contact. As to relay ing of rails when worn out without dis
turbing the roadhed, I do not believe much can be said. T he 
bolts cannot be used aga in and it is well when placing the con
crete arnnnd the tic to see that a small space is left and fi lled with 
sand in order to loosen the fa stenings without much difficu lty. 
In all , I do not believe too much can be said regar ding the de
Sign of the steel ti e fu rnished by the Carnegie Steel Company. 
Regarding the cost of same installed, I will submit a table show
ing the actual co~t of using them as compared with white oak 
ties : 

T AB LE- CA RNEGI E STEEL TIE 

Ti es spac ed 10 ft. apart : 
10 ties, p er 100 ft., at $2.50 each •••••••. , ... 
16.4 yds. con crete, at $5 p er yard .. 

To tal 

T ies spaced 6 ft. a part : 

.• • . . .• $25.00 

. . ... .. 82.0D 

..• $107.00 

16½ tics, per 100 ft., at 50 ce nts each . . . .. . . . . . . . .. . . .. . . . .. . . .. . .. $41.66 
17 yds. concret e, at $5 per yard 85.00 

T o tal 

Ties spaced 5 ft. apart: 
20 ties, per 100 ft ., at $2.50 each . 
1"7.29 yds. concret e, a t $5 per yard 

FIG. 4 

FIG. 6 

T ies spaced 4 ft. apart: 
25 ties, per 100 ft., a t $2.50 each 
17.17 yds. concr ete, at $5 per ya rd 

Total 
Ti es spac ed 3 ft. apart: 

33¼ ties, per 100 it., at $2.50 each 
18.5 yd s. con cr ete, at $5 per yar d . 

$126.66 

. . $50.00 
. ••.. • 86A6 

$G2.50 
88.85 

..... $151.35 

. . $83,33 
92.50 

Tota l . . . . . $175,83 

Comparative tab le of cos t of ballast and ties fur different types 
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of construction, allowing 40 cents per foot for oak ties, spaced 
z ft. apart. 

No. 1- Tamping with material taken out; no extra excavation: 
Tamping .. .. .....•... , ...••••.. .•.•• , , .•• , .•...•..•• , , ••• , ....••.• , , , , . $0.04 
Tie ... .•.............. . •..•...........•.. ,.......... ••.• 40 

No. 4---A ll concrete; 5 ins. below, and filled to the top of the tie: 
.218 yd. of concrete, at $5 p er yard ........ , ... ...... ............. ... .. . 
Extra excavation and rem oving the sam e ........•....•.• ,, .•......••.. 
Tie .•••.•••...................•••.•.•............•............ . ...... , •.. 

Total ., ........................................................ . 

$1.09 
7 

40 

$1.56 
Total $0.44 No, 5-Four inches concrete; 1 in. sand under tie, and concrete be• 

FH;. S 

No. 2-Seven in ches broken stone under ties, ar.d concrete be• 
tween the ties: 

.IS yd. crushed stone, at $1.50 per yard ............................. .. . 

.1 yd. concrete, at $5 per yard ........................................ . 
Tamping crushed stone . . . . . . . .. . . . . . . . . . ...•.•...•..• •.......... 
Extra excavation and removing the same ....•......•••••... ..•.....• 

=···················································-············ ·· 
Total ..••.•...•....................••••....•........•...••. , .•••••• 

No. 3-Seven inches broken stone under ties, and broken stone be• 
tween the ties : 

.28 yd. of stone, at $1.50 per yard ..•.•...........................•...... 
Tamping the same .....•..•••• , , ......••..•..............•...•.... •.... 
Extra excavation and removing the same .••............•....•.... • .... 
Tie .................................... ................................. . 

tween the ties: 
.208 yd. concrete, at $6 per yar~...... . . . . . . . . . . . . . . . . . . . • $1.04 
Extra excavat ion and removing sam e ... , ......... • .... , . , .•. , ...... ,., 7 
Tie ... ...•......... ..•• .•....•.......... 40 

Total $1.51 

FIG. 11 

FIG. 7 

$0.27 
50 
8 
7 

40 

$1.32 

$0.42 
8 

40 

It will readily be seen by the above table that the steel tie laid 
in concrete is cheaper than the white oak tie laid in concrete or 
broken stone. This on the assumption that white oak ties cost 
So cents apiece. This price, of course, varies in different locali
ties, and the difference in price can readily be applied for com
parison. The life of the steel tie can readily be placed at twenty 
years, and the white oak at about twelve years. 

Total ••.........•......••• •... •• .•••• , ...... . • • • • • • • .. • . . • . • • . . . . • • $0.98 

I have found in repairing old tracks that the concrete which 
has been laid for four or five years was very poor. It has been 
my practice not to make any but first-dass 1-3-6 concrete. This 
may cost more than the concrete that would pass city inspection, 
but you will find that the best is none too good for your company 
in the long run. By using the best of concrete between the ties1 

the concrete will take the place of the tie in carrying the rail. 
The sketches show the different classes of construction on which 
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the estimates were based. The photographs have been taken with 
the object in view of showing what effect the different founda
tions have on the pavements. The foundation supports the rails 
as well as the pavements. 

In conclusion, I would recommend that drainage pipes be placed 

FIG. 12 

t..ON.GITU0lNA,1.- ·,:H:C.TI0N 

FIG. 13 

FIG. 14 

in clay soils, in all wet sandy soils, and that when the traffic can 
be kept off the track, that a solid foundation of concrete, made 
in the proportion of at least r-3-6 with best Portland cement. 
Bring your concrete up to within I inch of the bottom of your 
pavement. The first cost of your foundation may seem large, but 
the cost of the annual maintenance thereafter will be greatly 
reduced. 

TIES, POLES AND POSTS 

BY C. A. ALDER1fAN, 

Chief Engineer Cincinnati North ern Traction Company 

On account of the former abundance and cheapness of wood, 
together with the comparatively light wheel loads prevalent up 
to the beginning and during the ea rly part of the last decade, the 
tie question was one which natura lly solved itself. Owing to the 
growing scarcity and conseqt1ent increase in the price of timber, 
the question is one which is daily more forcibly presenting itself 
to those in charge of our railways to maintain them in such con
dition as to economically and safely carry the heavy wheel loads 
imposed upon them by the advances of modern practice. At the 
present time the cost of ties, poles and posts in the construction 
and maintenance of a street or interurban railroad is of such 
proportions that the greatest care and knowledge of what is best 
and most economical to use is of the utmost importance. 

Ties constitute nearly one-third the total cost of the material 
for the construction of the modern interurban track, exclusive of 
ballast and roadbed. Their selection and use is, moreover, a 
matter of special concern, from the fact that their life is short, 
and constant renewals must be made. Poles are of somewhat 
less, although of very great importance also in the makeup of the 
material account of the road. Posts for the road, built on a pri
vate right of way, form quite an important item in the cost of 
construction and maintenance. 

Much attention is being given to the intelligent purchase and 
treatment of ties, poles and posts by railway men, both steam and 
electric, during the past few years. Our forests, from which the 
timber for their manufacture comes, are rapidly disappearing. 
T imber is becoming scarce and consequently very expensive. In 
bringing this subj ect to your attention, I will sp~ak of ties first, 
as they are the most important, poles, second,. and Posts, which 
are the least important, last. 

There are a great many different specifications in use by the 
various steam and electric rai lroads throughout the country. 
Steam roads, as a usual thing, buy their ties under a more rigid 
set of specifications than electric roads, for two reasons. First, 
they have been in the business longer, are better organized, and 

have had years of experience in buying and inspecting ties. 
Second, a large number of the prominent steam railroad systems 
run through tie timber country, and for this reason they can en
force more exacting specifications in the purchase of the tie s. 
They can take the best ties for their own use, allowing the in
ferior ones to be shipped out to electric roads. 

The specifications in use by the Cincinnati Northern Traction 
Company and the other interurban roads in Ohio and Indiana, 
controlled by the same interests, are as follows: 
SPECIFICATIONS FOR STANDARD CROSS TIES, THE CINCIN

NATI NORTHERN TRACTION COMPANY 
Quality of Timber-

All ties to be cut within :fifteen months from th e time or delivery from 
sound, straight, live and thrifty timb er, free from loose or r-otten knots, dry 
rot, wind shakes, or any other imperfections affecti,ng the strength or 
durability of the timb er . All ties to be strict ly first class. 

Kind of Timber 
White oak, burr oak, chestnut oak, black locust, black walnut and wild 

cherry. 
Dimensions 

Six inches (6") thick, eight inches (8") width of face, eight feet (8') long. 
Seven inches (7") thick , eight inches (8") width of face, eight and one• 

half (8½') feet lo:ig. 
In hewn ties a var iation m above dimensions of one-fourth inch (¼") in 

thickness, one-half (½") in width of face, or one inch (1") in length of ties 
will be allowed on a small percentage of the ties that are otherwise fully 
up to standard. Pole ties having a width of face of seven inches (7") and 
otherwise up to standard will be accepted. 

Full dimen sions will be required in all sawed ties. 

Workmanship 
Hew.n ties must be stripped of bark, hewn smooth and clear of all splint· 

ers, straight, of uniform thickness, the two faces out of wind and parallel 
throughout, and ends sawed off square. One inch of sap wood on two 
corners or 2 ins, of sap wood on one corner will be allowed. 

Prices 
Proposal will state prices for ties, based upon the abov e specifications, as 

follows, f, o. b. point of delivery: 
For cross~ties, 6 ins. x 8 ins. x 8 ft. ...................................... each 
For cross-ties, 7 ins, x 8 ins. x 8 ft ........................................ each 
For pole-ties, 6 ins. x 8 ins. x 8 ft ...................•.....•............. each 
For pole-ties, 7 ins. x 8 ios. x 8¾ ft........... . . ......... each 

Under these specifications, it was found ve ry hard to get any
one to sell ties to us, so the specifications were amended to allow a 
variation as follows: 

(To constitute not more than 10 per cent of order.) 
First-Class Ties Pole Ties Split Ties Sawed Ties 

Depth not less than. ........ 5¾. ins. 5¾. ins. 6 ins. 
Face not less than ......... . 6 ins. 7ins. 6 ins. 
Face sw ell not l ess than ... , 8 ins. 8 ins. 
L ength .....•....... 7 ft . 10 ins. to 8 ft. 2 ins. 7 It. 10 ins. to 8 ft. 2 in s. 8 ft. 

(To constitute not more than 5 per cc:nt of ord er.) 
Second-Class Ties Pole Ties Split T ics Sawed Ties 

Depth not less than........ 5½ ins. 5½ ins. 5½ ins. 
Face not less than .... . ' .... . 
Length TI0-t l ess tha;n ...... . 

4½ in s. 6 ins. 
7 ft. 10 ins. 7 ft. 10 ins. 

6 ins. 
8 ft . 

Ties purchased under these specifications are costing from 65 
to 70 cents, delivered at convenient shipping points in Ohio and 
Indiana. Tie inspectors are stationed at the shipping points, and 
all ties are accepted and classified before loaded. The greater 
part of these ties are coming from Kentucky, and some from 
Southern Ohio. 

The chemical treatment of ti es with preservatives is becoming 
an important industry in the United States, as it has been in 
Europe for a great many yea rs. Tie preservation is to-day being 
scientifically investigated and practiced by nearly all of the lead
ing steam railroad systems of this country. The various methods 
for the treatment of ties are as follows: Creosote, chloride o f 
zinc, zinc and tannin, and zinc and creosote. The straight treat
ment of ties with creosote o f the dead oil of ta r is acknowledged 
by all authorities on the subject to be the best , but it is also the 
most expensive. 

I am indebted to C. S. Walker, president of the Southern 
Creosoting Company, for the following notes on the preservation 
of timber: "The theory of wood preservation by the application 
of creosote is first to thoroughly sterilize th e tie with st eam in 
hermetically closed cylinders, thus destroying all germs of wood
rotting fungi, and at the same time producing heat that will 
vaporize the fluids contained in the timber. T he second operation 
is the subjection of the timber to a vacuum of about 25 ins., main
taining a temperature of about 100 <legs. C. in the cylinder s at the 
same time. By this second process all vapors a re discharged 
through vacuum pumps, and in properly constructed plants any 
condensed liquid is collected in the drainage tank located beneath 
the cylinder. The material, now thoroughly dessicated and 
heated, is ready for the application of oil. Creosote heated to 
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150 degs. C. is admitted from measuring tanks without breaking 
the vacuttm and kept at tha t temperature by steam coi ls and 
cylinders. T he wood, if t ime-seasoned, or we ll steam-seasoned, 
will absorb from 10 per cent to 25 per cent of the required amoun t 
of oil before any pressure is applied. \ Vhen the cylinders a re 
full the required number of pounds of oil are injected under 
pressure, the usual treatment being from 8 lbs. to 16 lbs. per 
cubic foot for inland, and 16 lbs. to 22 lbs. for seacoast work , a l
lowance being made fo r the average absorption of oil by the 
timber. After the reqt1isite amount of oi l has been injected into 
the ti c the remaining oi l is drained into underground tanks, and 
the amount o f oil consumed is measured and checked against the 
theoretical amount demanded. T he practical results of Jabo ra
tory experiments can only be approx imated. Exact measurement 
o f the creosote cannot be expected. It is necessary that cylinder 
pt1mps, steam coils, and all other machinery of the wood treating 
plant he in perfect condi tion, so th at th e timber is thoroughly ste r
ilized and a proper penetration o f the creosote is secured. The 

P oles have pretty generally been of cedar, although quite 
a number of juniper from the Southern States have been used. 
Chestnut poles have also been used, but their great weight caused 
then1 to be quite object ionable to erect. Idaho cedar, so called, 
is coming into the market very lively just now as a trolley pole 
timber. The poles a rc very straight and fine looking, ·but are not 
s tocky or massive like Michigan cedar. Their size at the butt is 
but very little larger than at the top. As to their lasting quality 
I do not think they have been in use long enough yet for us to 
g iye a reliable opinion. 

The writer's experience with fence posts has been that a good 
grade of red cedar posts is about the best that can ordinarily be 
obtained. Black locust is said to be, and undoubtedly is, the very 
best timber that can be found for posts, bnt it seems to be a hard 
matter to get them, and, if gotten at all, it will be in such small 
quantities that on e docs not feel repaid for the effort made in 
obtaining them. A good cedar post 7 ft. long with 4½-in. to 5-in. 
top, on th e other hand, is always quite r eadily obtained, and will 
perform very creditable se rvice. 

Concrete for ties, poles and posts, has been proJ}OSed and used 
to a limited extent by a fe\\'. My own idea is that concrete is 
not very well adapted for use as a railroad tie, but I see no reason 
why it should not be a success in trolley poles or fence posts. I 
submit herewith a drawing o f a p roposed reinforced concrete 
trolley pole, which I expect to see used to a ve ry la rge extent 

S.-et<r,nu il l-'{ W,,od 
~loult.1 :;,. t fo1, t> I P,, kl 

S,,c1,on,,fB{WoOO 
!lloulJ 1,ri" tH,low 

1'op of Pole 

,V'Xl<l F r:1ml111.( ev1• ry :r l('ngth,; o f '.(x ( 
-.·a1 ·l :1h k to :-;u lt scet lon of mould 

CO N CRETE l 'OLE 

timber bci11 g ster ilized, all outer ce ll s a re covered or filled with an 
insoluble body, pr eventing access of ai r or water to the interior." 

The cost of treating ties with the straight creosote process 
va ries slightly, but will average about 30 cents per tic, whereas 
the zinc process ,vill not be over 6 cent s per tie. 

\ Vith regard to trolley poles, some progress has been made in 
p reser vation, but only to a ve ry limi ted extent. Mr. Crump, of 
the firm of F ord, Bacon & Davis Company, makes a statement 
regarding creosoted trolley poles which is to the eff ect that they 
a re a much better cond uctor than the ordina ry wood pole without 
t reatment. He says, " In our regular work , we double insulate 
all our spans in the same manner that we would fo r steel-pole 
construction." H e fu r ther says that the Light ing Company, of 
Memphis , Tenn., does not use creosoted poles, as then~ is too 
much leakage of current at their voltage, which is about 3000. 

VVhen the electr ic ra ilv,·ay was in its infancy the size of a 
trolley pole was about 25 ft. in length , ,,, ith 6-in. top. Later on 
poles were used 30 ft. in length , then 35 ft. , and the top dimension 
was changed to 7 ins. The next step was to change the top di
mension to 8 ins., and the latest and best pract ice is to use a pole 
40 ft. in length with an 8-in . top. This is almost universal prac
tice where the alterna ting-current wires are to be taken care of on 
the same line of poles as the trolley. 

MOU LDS FOR CONCRET E TRO LLEY P O LE 

within th e next few years. The grea test obj ec tion to this con
crete pole is its weight, but it will have to be set with a derrick, 
and can be done, I believe, for a not very large cost. Concrete 
posts have been used to quite an extent and are no longer an 
experiment. 

Steel cross-ti cs of variotts shapes have been designed and used 
fo r railway track; the two forms t1sed being a modified I-beam 
and a channel. About a year ago the Carnegie Steel Company 
got Otlt a circula r or catalogue illustrating a steel tie , which is an 
I -beam (top of the beam) s½ ins. high, the top flange being 
4½ ins. wide, the bottom flange 8 ins. wide. Length, 8 ft. 6 ins. 
VVeight, 19.7 lbs. per foot, or 167-4 lbs. per tie; exclusive of the 
fastenings, which weigh about 6 lbs. T he rail is secured to the 
t ie with four ¼-in. bolts, by means of rolled steel clips fitting on 
the flange of the r ail, having a bevel the same as that of the flange 
and punched so that the shoulder of the lip gives accurate rail 
alignment. Proper insulation where automatic block signals are 
to be used is provided for by the use of wooden shims between 
th e rail and the ti e, fiber bushings being used around the bolts and 
fiber washers under the nuts. 

Old rails have been used for ties in London by the London 
United Tramway Company. The ties were spaced 9 ft, apart, 
and consisted of 6-ft. lengths of old tramway girder rails with a 
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depth of 6 ins., and a flange of the same <l irnension. These rails 
were embedded in the concrete foundation, with the fl ange upper
most, and were firmly fastened to each rail by means of t\vo ¼-in. 
bolts with beveled wash ers. 

At th e May meeting of the American Railway E ngineering and 
Maintenance of Way Association, \V. C. Ct1shi11g, chief engineer 
of maintenance of way Pennsylvania lines west of Pittsburg, S. 
\ -V. system, exhibited a series of very interesting tables upon the 
comparative value of cross-ties of different materials. F rom these 
tables he made the follow ing deductions: 

DEDUCTIONS FROM TABLE 1 

( I) With white oak ties costing 70 cents de li ve red on the rail 
road, it is economical a t the present time to buy inferior woods at 
a price not to exceed 50 cents , ha\'e them treated with zinc
ch loride or zinc-tann in, lay them in the tracks without th~ me of 
tic-plates ( except \1,,·h ere it is necessary to use them on oak ties) 
and use a standard railroad spike. A life of ten or eleven year s 
has been found to be a max in111m for such ti es without the use 
of tie-plates and better fa stenings, and if the life of ten years is 
not atta ined there will be that much loss to the company. 

(2) \ Vhen a white oak ti c reaches a cost of 86 cents or 87 
cen ts de livered on the rai lroad, it will be economical to use the 
zinc-creosote process, or straight creosote costing 30 cents, if the 
ti e costs 46 cents delinred on th e ra il road and wi ll las t sixteen 
years; or, it will he economical to use straight crcosoti1_1g costing 
85 cents for treatment if the tie can be made to last thirty yea rs, 
which is French practice before the oak tie reaches a cost of 8o 
cents delivered on the railroad. In both of these cases it is as
sum ed that tie plates, wood sc rews and helical linings are used 

" bcca11Se ties cannot be made to last more than ten or twelve years 
without the use of proper fastenings, since, otherwise. th e ti e 
wi11 be destroyed by mechan ica l wear. It is necessary, the refore, 
to use improved fastenings when we expect to obtain a li fe of 
ties g reate r than ten or eleven yea rs. It wi ll also he economical 
to use a steel t ie costing $1.75 del ivered if it wi ll last t wenty 
yea rs. 

(3) When the white oak tic reaches a cost of 90 cents de
li ve red on the railroad, it will be economical to use either ti cs of 
inferior \voods treated with zinc-tannin if a life of four teen years 
can be obtained, the improved fastenings being used; or a con
crete tie costll1g $1.50 if it will last tvventy years. 

(4) When the price of white oak ti es reaches $r it wi ll be 
economical to use a steel ti e costing $2.50, if it will last thirty 
years, a concrete ti e cost ing $2.25, if it wi11 last thirty years, or an 
infer io r wood ti e trea ted with zinc-chloride, if a life of twek e 
yea rs can be secu red. 

DEDU CTIONS FROM TABLE 2 
(5) With ties of inferior wood cos ting 46 cents del ivered on 

the railroad, we must obtain a life of from eighteen to twenty 
yea rs, whether t r eated wi th zi nc-chloride , zinc-tannin or zinc
crcosote, to mak e them as economical as ,vhite oak ties costing 
70 cent s. Jt is assumed, of co11rse, that they mu st have the most 
ap proved fastenings in order to atta in an age as g-r ec1 t as that 

(6) With inferior wood costing 46 cents delive red on the rai l
road, and if th e creosoting cost 30 cents, it wi ll be necessary for 
tt s to obta in a life of twenty-one years in order to make them as 
economical as white oak ti cs cos ting 70 cents delivered. 

(7) VVith inferior wood ti es costing 46 cents deli ve red, and 
wi lh the creosote treatment cost ing 85 cents, as in French prac
tice, it wi ll be necessary fo r us to obtain a life of thirt y-:s ix years 
from the ties in order to make them as economical as whi te oak 
ti es cost ing 70 cents deli vered. 

(8) \Vith steel ties costing $1.75 each delivered, it \',·ill be neces
sary for us to obtain a life of twenty-e ir~ht and one-half yea rs 
in order to have them a s economical as ·white oak tics costing 70 
cen ts deli ver ed. This price is a little less than the cost of the 
Bnehrer steel ties in the track s at Emsworth. 

(9) With concrete ties costing $1.50 each del ivered, it will be 
neces~a ry for th em to last twenty-e ight yea rs hdorc th ey will \;e 
as economical as the white oak ties costing 70 cents delivered. 

( IO) With steel ties costing- $2.50 delive red and concrete ties 
costing $2.25 del ive red, which are approximately the prices of the 
Seitz s teel ti e and the Buchrer concrete tie, in the track s at Ems
worth , it is necessary for them to last over fifty years each in 
o rrl cr to make them as economical as the \.vhite tics costing 70 
cents delivered. 

DEDUCTIONS FROM TABLE 3 

(11) In order to make treated in ferior woods as economical 
as white oak costing 70 cents deli ve red, when the treated ties are 
equipped with proper fastenings in order to make them last as 
long as has been found pract icable by experience, we can only 

afford to pay fo r the ti es delivered on th e railroad IO cen ts each 
when trea ted wi th zinc-chloride ; 20 cents each wh en treated with 
zinc-tannin, or creosoted at 30 cents; 23 cents each when treated 
with zinc-c reosote, and 29 cents each when creosoted in accord
ance with French practice. 

(12) Jn order to make them as economical as vvhite oak ties 
costing 70 cents delivered, we can only afford to pay $1.48 each 
for steel ti es which last twenty years, and $1.79 each when lasting 
thirty years. 

(13) In order to make them as economical as white oak ties 
cos ting 70 cents delivered, we can only afford to pay at fir st cost 
o f concrete ti es de live rer! , $r.t5 each, if they last twenty years, 
and $1.57 each if they last thirty ye:us. 

(14) We know nothing abou t the life of concrete ties, and it 
is at leas t ve ry <l cs irahle to experiment with them for yard and 
side tracks, enn though we do not use th em in the main tracks, 
because they might lie undisturbed in yard tracks for many more 
years than they wo11ld in ma.i n tracks. 

(15) \ Vhcn white oak ties arc costing 70 cents delivered (about 
present prices) we can afford to b11y inferior oak and other hard 
woods at 45 cents to 50 cents ( 11rcsent prices) and have them 
treated with th e zinc-tannin or zinc-chloride processes, and only 
use the common spike fastenings. 

My only exper ience in the ti se o f sted ti es was in the constrnc
tion of the Centra l i\Ia rket Rai lway, Columbus, where we used a 
steel channel fum ished by the L orain Steel Company in laying 
the tracks across th e Fourth Street V iaduct. These ties rested 
on a concrete base, a.nd no trouble has been ex pe rienced to my 
knmvledge in the maintenance of thi s 11iccc of work. 

Undot1btedly steel cross-ti es will be used to quite an extent as 
soon as timber advances in price, say 10 to 20 per cent. 

T he rapid consumption of timber in thi s co11ntry is ca11sing 
an increase in cost and a consequent reduction of the supply of 
timber suitable for ti es, bridge timbers . etc. 

The foll owing figures will expla in to a certain extent the 
scarcity o f ti c timber in the United States , and the reason why 
ties are becoming so expens ive. 

There are now in th e Un ited Stat es about 200,000 miles o f 
rail road, which with second track , sidings, and yard tracks a ll 
added ·wi ll agg regate 0\'e r 250,000 miles. This 250,000 miles of 
railroad requires 660,000,000 ties. The a\' erage life of a ti e, un
treated, is not over eight yea rs. This means that 82,000,000 ti es 
are required annually for r enewals alone, or the timber from half 
a million acres o f fores ts. 

UNDERGROUND CABLES 
DY H. G. STOTT, 

Surt. J\l oti n~ Power , l n terborough Rapid Transit Co., New York Cit.)-' 

The use of underground cables for the transmi ssion of power 
by electric ity has become so un ive rsal that no apology is neces
sa ry for bringing hefore the members of thi s association a few 
points which seem to the author to have fai led to receive the at
tention they deserve. 

Underground cables, as used by the members o f th is assoc ia
tion. may he g rouped in to three classes, viz.: 

(1) High-tens ion mu ltiple or single conductor cahles of rela
tively small current carrying capacity, lmt capable of operating 
under working pressures from 2500 to 25,000 volts mean effective 
pressure. 

(2) Low-t cllsion single conductor cables of la rge cu rrent -car
rying capacity, bt1t only operating under pressures of 650 volts 
or less. 

(3) Negative return cables of brgc current -carrying capacity, 
but only operat-ing tmder a pressure corresponding to the drop in 
the return feeders. 

T he first class. comprising what is popularly known as high
tcn~ion cables , has developed by a process o f eyo}ntion from the 
time when nothing hut mhher was used for insulat ion. to the 
present time where rubber, varnished cambric, sa turated tapes 
and paper inst1 lation have been brought to such a st ate of per
fection as to leave little to he desired. 

Higher volt ages than 25,000 have not been attempted as yet 
in underground cables, but there seems to be no reason why a 
voltage of 44,000 should not be used w ith exac tly the same degree 
of safety as 25,000, proYidcd a star connection is used in th e 
t ransformers and the neutral po int is grounded, fo r then the max
inmm strain is limi ted to 25,000 volts to ground. lt would thu s 
seem tha t our cable manufacrnrcrs ha ve a lmos t kep t up with the 
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development in overhead construction, as at this time 6o,ooo 
volts is the maximum pressure in use in a few cases only, and the 
great majority of important transmission schemes are under 
50,000 volts. 

For economic reasons, principally, rubber insulation is only 
used where local conditions seem to demand an insulation which 
is impervious to moisture, so that in case the lead sheath should 
be punctured, the cable will not necessarily fail. 

As an instance , where cables have to be installed in ducts, which 
a re under water parl of Lh e time, or for submar ine cables, the 
extra investment for rubber insulation would seem to be justi
fied, as in the event of a leak in a submarine cable lead sheath it 
usually becomes a tota1 loss if insulated wi th paper or other 
non-moisture proof material, whereas good rubber wi ll last in
definitely under water. 

For potentials above 22,000 volts it seems likely that some form 
of varnished cambric or impregnated cloth will take the place of 
paper, owing to its higher puncture resistance for a given thick
ness, but experience with working pressures above 22,000 is so 
limited that we must wait for some time before any definite con
clusions can be reached. 

As the result of some fifteen yea rs of experience with under
g round cables, the following table, giving thickness of insulation 
and lead sheath for var ious sizes of conductors and working 
pressures, is submitted as represent ing conservative practice : 

TAB LE N O. 1.- PAPER I NSUL ATION. STAN DARD WO RKI NG 
PRESSURE O F 3000 V OLTS 

Th ickness of Thickness of L ead, 
S ize of Con ductors Insulati on Single Cond. Three Cond. 

No. 6 to No . 2 B. & S. ... . . .. li-32 in. 6-64 in. 3-32 in. 
No. 1 t o No. 00.. . ..... .. . .. ... 5-32in. 3-32 in, 7-64 in. 
No. 000 t o 300,000 cm .... ... ... 6-32 in. 7-64 in. 9-64 in. 
,t00,000 to 750,000 cm. 6-32 in. 7-64 in. 
800,000 to 1,000,000 c m. ... ...... 7-32 in. 4--32 in. 
1,250,000 to 2,000,000 c m.. ..... 8-32 in, 9-64 in. 

For each moo volts increase of pressure above 3000 add 1-32 in. 
insulation to the wall until 11 ,000 volts is reached, and after that 
add 1-64 in. for each 1000 volts. For example, the insulation re
quired on a No. 0 B. & S. 25,000-volt cable would be 20-32 in. 
or ¾ in. If 35 per cent para rubber compound or varnished cam
bric is used for insulation, the above empirical rule may be 
change d to read: for each l000 volts increase above 3000, add 
1-64 in. insulation to the thickness of wall until 25,000 volts is 
reached. For the in sula tion of low potential cables in class II., 
4-32 in. paper should be used on all sizes up to 1,000,000 c. m., 
and from 1,250,000 to 2 ,000,000 c. m., S-32 in. should be used. 

From a purely electrical point of view one-half of this insula
tion would be amp1e to withstand 650 volts working pressure, 
but the mechanical effects of ree ling and unreeling the cable and 
pulling it into ducts and bending around the manholes, a re to 
practically destroy the insulating qualities of the layer of paper 
next the lead, so that we really start in with a cable having ap
proximately 1-32 in. of its insulation destroyed before it is put 
into commission; this mechanical destruction of insulation is es
pecially marked in cold weather, as the oils used with the paper 
tend to congeal when subj ected to a temperature below 32 <legs. 
F. T he cable manufactu rers have met this difficulty by using 
more flu id oi] with the resul t that the insulation res istance of the 
cable may not be more than fi fty megohms at 6o <legs. F. , but by 
the use of this very soft insulation they have produced a cable 
giving a very low insulation, but a h igh puncture test, and at the 
same time have met, to a great extent, the difficulty of handling 
paper cable in cold weather. It is always advisable , however, if 
a cable is to be used in a temperature below 32 <legs. F. to keep 
it in a warm place, such as a boiler room, for at least 12 hours 
before drawing it in. The cable may then be used in the coldest 
weath er, as it gives up its heat very slowly. 

Class II I. cables have up to within the last three years received 
very li tlle attention, as, in almost every case, bare copper cables 
were insta11ed. But a closer study of the electrolysis problem in
dicates tha t in many instances the use of insulated, negative 
cables wou ld eliminate a great deal of the trouble and damage to 
cable sheaths. etc. 

When electricity leaves a conductor in wet or moist ground the 
wat er in its path is decomposed into its constituent gases, having 
the chemical symbols Hi 0, and oxygen attracts almost all metals, 
formin g an oxide of iron or oxide of lead or copper, as the case 
may be, slowly but surely destroying the metal. A pressure of 
two volts is sufficient to decompose the water, so that the ordi
nary negative d rop of from fi ve to twenty-five volts possesses 
ample possibilities in the way of electrolysis, if not properly taken 
care of. 

In the ordinary location of d. c. power p!ants in our smaller 
cities, only one generating station is used, and sufficient positive 
copper is installed to give the necessary potential on the trolley, 
the negative or return circuits being taken care of by the track 
rails up to the nearest point to the power plant or stib-station, and 
from this point bare negative fe eders are used to conduct the cur
rent back to the grounded negative bus in the station. The maxi
mum amount of copper insta1led in this negative rarely equals 
that used for the positive, so that in all probability there will be 
at least five volts drop from the nearest t rack rail to the negative 
bus, and if longer bare negative feeders were used running to the 
var ious points of heavy t raffic, the drop on them will be at least 
4 per cent, as the financial burden caused by inte rest on capital 
invested becomes too great if a smaller drop than this is used. 
We thus have bare negative feeders with a potential of from 
5 to 25 volts on them, running parallel to our positive and high
tension feeder s, as well as our neighbors' cables, gas mains, water 
mains, etc., and a few bar rail-bonds may increase this drop 
several per cent. 

The negative feeder may, therefore, be looked upon as an in
finite number of small battery cells coupled in series with their 
negative pole, coupled to the negative bus in the power house or 
sub-station, and their positive coupled to the track rail , with some 
good and some bad connections, a11 along the line to the various 
lea~ shea ths of the cables running near them, as we11 as to gas 
matns , etc. If the connections between one. of these imaginary 
cells and a lead sheath be sufficiently good, then this battery's po
tentia l of perhaps Io volts win be on the cable sheath and will 
cause a current to flow from it at some other point along the 
line where the negative return is at a lower potential. At the 
point where the current ]eaves the lead sheath, electrolysis will 
occur, and in time the feeder win break down from the moisture 
admitted through th e perforated lead sheath. 

The above conditions obtain to a greater or less extent in all 
systems having bare negative returns and grounded negative bus
bars, no matter how many sub-stations may be in use. 

An obvious remedy would seem at fi rst sight to be the bonding 
of the lead sheaths of a11 feeders to the bare negative cables at 
frequent intervals, but this introduces another trouble which may 
be as serious as electrolysis. A short-circuit in a positive feeder, 
to ground, will cause an enormous current to flow through the 
lead sheaths, and in all probability burn off the bonds and destroy 
the lead sheaths in a number of cables. Instances of this have 
occurred to the author 's knowledge, in which the lead sheaths 
have been completely bnrned off for 400 ft. on cables that were 
enti rely innocent of tt1c orig in of the trouble, 

Another source of trouble; due to the use of the grounded nega
tive bus and bare feeders, is in the other feeder's lead sheaths car
rying the negative current back to the power house or sub-station 
by an entire ly different route from that taken by the bare negative 
feeders, with the result that this return current leaves these lead 
sheaths, either in the power house through a ground put on them, 
or through some accidental ground, such as a cable hanger in a 
manhole. Every time a short-circuit comes on the system a rush 
of current will flow through these lead sheaths, and, perhaps, 
puncture sma11 holes in the ]ead. 

The most satisfactory solution of these problems of avoiding 
electro lysis and saving the lead sheaths from destruction seems to 
be in the use of an insulated nega tive bus in the power house and 
sub-station, and insulated negative feeders right up to the track 
rails. For this purpose, the negative feeders should preferably be 
insulated with some material which does not require the use of a 
]cad sheath. Several types of insulation are now on the market, 
which promise to be very satisfactory ,for this purpose, as the 
potential carried by the negative feeders is qu ite low. 

The ideal solution of the problem would be found in the nse of 
the feeders without lead sheaths, and some very sati sfactory tests 
are now being made on experimental lengths of 650-volt cable 
of th is type, but it does not seem probable that any cable can be 
constructed at present which will safely stand being drawn into 
wet ducts and manholes and used continuously on pressures 
above 2000 volts without the protection _of a lead sheath to keep 
out the moisture. 

By using insulative negative feeders and avoiding all grounds 
in the power house, or sub-station, it is evident that there will 
be little or no t endency for the return current to leave the track 
rai1s, if properly bonded, and absolutely no tendency for stray 
currents to come back to the power house or sub-station by way 
of lead sheaths, gas mains, etc., thereby relieving us of probably 
75 per cent. of our present electrolysis troubles. 

Coming back to Class II. cables, the safest plan seems to be to 
insulate the lead sheaths of all feeders by supporting them. on 
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racks having some fo rm of insulat ion between the 1ead sheath 
a nd the hanger. 

A ll cables should also be wrapped with two layers of ¼ -in. 
asbestos in every manhole where more than one cable is on each 
side, in order to afford protection from an arc caused by any one 
of them burning out. In perfectly dry places this asbestos wrap
ping can be secured very neatly by applying silicate of soda to it, 
the soda in itself being a good protection against fire; in the aver
age damp manhole this soda will soon loosen and the asbestos 
wrapping will fall off, so that, in this case, a galvanized steel tape 
abou t ¾ in. x 1-32 in. should be used to hold the asbestos in 
place. 

In order to get early warn ing of the breaking down of any 
positive feeder, and so give time to have it cut on t before doing 
any forther damage to itself or neighbors, as small in sulated wire 
(say, No. r4, B. & S.) should be connected to the lead sheath and 
brought up to a panel where the switchboard operator can see 
it. On this panel may be mounted one or two lamps for each 
positive feeder, and these lamps connected to gro11nd through a 
resistance large enough to limit the cnrrent to the amount neces
sary to light the lamps when the pilot wire attached to the lead 
sheath to any feeder becomes alive through the grounding of that 
feeder on its insu lated lead shea th . Ammeters or relays operat
ing a gong may also be used with advantage for this purpose a t 
a very small cost per feeder. 

In reference to Class I., or high-tension three-phase cables, 
their lead sheath should be insulated and wrapped with asbestos 
in the same manner as described for Class II., with the additional 
precaution that their lead sheaths should all be bonded together 
and grounded in the generating plant. The neutral, or star point, 
of the generators or transformers should be grounded through a 
resist ance of such dimensions as to limit the current, flowing 
through it when a · ground oCC\lfS on a high-tens ion feeder, to 
the amount necessary to trip the overload relay. F or example, 
on a large installation using 11,000 vo lts for distribution to its 
sub-stations, the neutral connection is one having resistance of 
six ohms, and a carrying capacity of rooo amps. for r minute. As 
the Y potential to ground is 6300 volts, this limits the current to 
a maximum of rooo amps., wh en the feeder grotmds. 

This system was adopted after some rattier disastrous ex
periences with short-circuits on high-tension feeders, and has 
been in s11ccessful operation for over a year. 

When a high-tension cable breaks down, it almost invariably 
goes to ground from one phase only, and then after the charging 
current of the whole system has been flow ing to ground through 
this fault for perhaps IO or 20 minutes , the insulation of the 
other phases is burned off, so that a. short-circuit on two or 
th ree phases occurs, with the result that either the whole system 
is shut down, due to the sudden fall o f potential , to perhaps one
fourth of its normal value, or at least one or two-sub-stations are 
shut down from the same cause. With the neutral gr ounded 
through a suitable resistance1 the oil switches, on the grounded 
feeder only, trip out quietly without any disturbance whatever to 
the rest of the system. 

If the three-phase high-tension cables are not grounded in the 
generating plant, the burning out of a cable will puncture the lead 
sheath at a number of point s, possibly a thousand feet away, as 
it is obvious that the current must leave the lead sheath some
where, a nd the eas iest path is usually found at the cable hangers 
in the manholes. This will be true no matter whether the neutral 
is grounded or not. 

As a fu rther precaution, it is advisable to bond the lead sheaths 
of the a. c. feeders quite frequently in the manholes by wiping on 
a lead strap, say, ½ in. x 2 ins. to the lead sheaths. Bonding by 
wrapping the lead sheaths with a few turns of copper wire is 
worse than useless, as the copper wire, if put on tight enough to 
make a good connection, may cut through th e lead, and if not 
t ight enough to do this it will probably make such a poor contact 
as to arc when current passes. 

rn· conclusion, th e author wishes to state that, in his opinion, at 
least 75 per cent of cable trouble is caused by defects in the lead 
sheath and not by defects in th e insulation. 

Examine the ordinary vitri fied duct and you will fin d that the 
inside, in all probabil ity, contains several small hard sharp points 
projecting from 1-16 in. to ¼ in. What happens to the lead 
sheath of a cable when it passes over these proj ect ions? A 
groove is cut in it in exac tly the same way as by a tool in a 
planer. The result is that a little extra pressure, caused by a 
kink in the cable,- will Cllt through the lead and admit the 
mois ture, which, sooner or later, will destroy the insulat ion. 

Out!Si<le of trouble in joints caused by carelessness on the part 
of the jointer, practically a ll cable trouble can be eliminated by 

the more careful choice and installation of conduits, by a very 
care ful inspect ion at the time they are la id, and by the use of 
rntters and cleaners after they a re laid. 

L astly, do not try to get a low price on a cable by redncing the 
thickness of the lead sheath, as the integrity of the lead sheath is 
fully as important as the quality of the in sulation, and the life of 
the latter is wholly determined by the degree of perfection ob
tained in excluding moi~ture from it. 

GAS ENGINES 

BY PAUL WINDSOR, 

Chief Engineer !lfotivc Power and Rolling Stock, Boston Elevated Ry. Co. 

This paper will deal with the experience that the Boston E le
vated Railway Company has had with its two gas engine plants. 
These plants have now been in operation, one about fou r months, 
and the other (partly) for a few weeks. A little over a yea r ago 
the subject came up of s11pplying power to two sections of the 
ra ilway that were i:ather hard to r each from the present power 
stations, and as we had fo r some time been looking into the ques
tion of gas eng ines, it was decided that this was a good oppor
tunity to make a trial of them. Both plants are small, one of 
700 kw, and the other of 975 kw. The engine load factor in both 
stations can be m ade extremely good, as they feed into the trolley 
lines in multiple with the steam stations of the road. 

As you ar e not interested in the buildings I will only say that 
they are of brick and concrete throughout, with reinforced con
crete floors and flat roofs , and that there is a great deal of light 
and ventilation. 

The equipments of these two plant s a re radically different. The 
Somerville plant has down-draft suction producers and 4-cycle 
single-acting engines, and the Medford· plant has up-draft pres
sure producers and 2-cycle, double-acting engines. Unfortunate ly 
for this paper, we have run the Medford station so little-through 
no fault of the equipment contractors- that no figures are avail
able, and I must, ther efore, confine most of my remarks to the 
Somerville station. 

The Medford sta tion has R. D. \.Vood gas producers, with 
blowers, tar extracto rs, scrubbers, etc.; Koerting 2-cycle, double
acting gas engines; Crocker-\Vheeler generato rs. The gas plant 
is similar to, although larger than, the United States Government 
Testing Plant at St. Louis, which has been in continuous opera
tion now for two yea rs or more, making gas successfully from 
all k inds of coa l. 

The engine plant is simila r to, although smaller than, the Lack
awanna Steel Company's plant at Buffalo, where they have a 
large number of these engines runn ing successfully on blast
furnace gas. As before stated, this plant has been run very little. 
This has not been the fault of the plant, but has been owing to 
our wishing to wo rk out thoroughly the exha L1 st question before 
putting the plant into regular operation. T he station is in a 
residential district, and the noise of the exhaust of the one en
gine started was such as to se rious ly annoy the neighbors. ,ve 
have, therefore, been experimenting for nearly two months, dur
ing which time only one engine has been ntn, and that very Iitlk, 
so tha t no economy tests have been possible. 

The Somerville station has a Loomis-Pettibone gas plant, 
w ith the necessary exhauster, scrnbbers, holders, etc.; American
Crossley engines; Crocker-VVheeler generators. The Sorner
vitle station has been in commercial operation since :May 4, 1906, 
and up to Aug. 31 it has used 1-45 lbs. coal per kw-hour. 

From May 4 to May 29, inclusive, but one engine was in use. 
Since then two engines have been running. The station is run 
week days fro m 7 a. m. to II p. m. and on Sundays in the after
noon only. The engine load factor has been about 74 per cent. 

On June IO a thirty days' test run was begun. During these 
thirty days the station was run 16 hours per day, from 7 a. m. 
to. 11 p. m., with an engine load factor of a littlc over 70 per cent. 
The aver age Pocahontas coal per kw-hour delivered from the 
station was 1.31 lbs. This included a ll the fuel used, whether for 
running th e engines, building fires after cleaning, or in the auxil
iary boiler. 

From May 4 to Sept. 3, inclusive- the four month s in which 
the station has been in regular commercial operation-the fuel 
per kw-hour ou tput has been 1.45 lbs. These figu res are as good 
as the most enthusiastic have ever hoped for. The plant has 
proven its reliability, and the shut-downs have been very few. 
There have been no shut-downs of any kind in the gas house. 
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This portion of th e plant has run regularly and withou t any 
tronble an d h as made a un iform grade of good gas. 

In the engine room there have been inter rupt1011s , but these 
have almost all been o f the kind to which any new power plant 
is subj ect. T h e longest delays, in fact the only real shut-dovrns, 
were due to improper water connection 'w ith the piston. T h is 
matter, however, h as been r emedied. W e h ave had one case of 
hot cr ank-pin, p robably due to too qu ick starting. T hese engines 

-· ->•=-/' 

pared with a steam plant, running from less than 1.5 lbs. to 1.75 
lbs., according to th e load factor and almost r egardless of the 
s ize of the p lan t, as against 3 to 4 lbs. in similar steam piants. 

T he cost o f the gas plant, including producers, is undoubtedly 
considerably higher than the cost of a s imila r sized steam plant, 
and wheth er the fuel saved will justify the increased capital de
pends on the price of coal, but it seems that with coal at $3 and 
Up \va rds, ther e wi ll be a material n et saving by the use of gas. 

~,1ED FO RD GAS E !\'.G JNE P O W E R STATT ON OF THE BO STON ELE VATED R AI LWAY CO MPANY 

SOMERVILLE GAS ENGI NE POWER STATI ON OF T HE BOSTON ELEVATED RAILWAY COMPANY 

can be set running so quickly-\vell inside of 6o seconds, and 
oft en close to 30 seconds-that the temptation has been to se~ 
how quickly it could be done, r esulting, as before stated , in one 
case of hot crank -pin, th e oil not h aving been given t ime to r each 
it after 6 h ours' shut-down. 

A s a r esult of my experience with these plants , I am absolutely 
convinced of the economy and r eliability of a gas-engin e power 
station. The fu el consumption will be abotlt one-h alf as com-

Another advantage of a gas plant is the high efficiency of a 
small plant, the effic iency being practically the same for engines 
as small as a couple of hundred horse-power as for those of 
larger size, which of course is not true of a steam plant. 

The question is of course asked: "What are the disadvantages 
of a gas power station as compared with a steam plant?" I am 
glad to say that they are few. The gas-producing portion of such 
a station is simpler, easier to operate, and holds its efficiency 
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better than a steam plant. The losses from banking fir es are 
extremely small, and the plant can be gotten into se r vice much 
quicker than can a steam plant. It is our practice to shut down 
at II at night and start at 7 in the morning. Ffteen or twenty 
minutes a re required to get the gas plant into fo ll operation, 
while of course with a boi le r plant it takes from one to one and 
a half hours to get the fir es into first-class shape. The ashes have 
lo be periodically remo ved from the 
producer. In our plant this has to be 
done while the producers are out of 
commission and takes about 3 hours 
twice a week, although the plant can 
be run a couple of days longer with
out cleaning, if necessary. With some 
fo rms of producers the cleaning can 
be done while the plant is in operation, 
b11t I have had no· experience on th is 
point as yet, as otl.r second plant, 
which has this form of producer , has 
not been in continuous operation. 
The wet and dry scrubbers have to be 
cleaned every two we eks, but this 
work is certainly no more d ifficult 
than the work required a round a 
bo iler, cleaning soot from th e tubes 
and from the soot cha mbers. 

An o rdinary gas m an, such a man 
as would be considered a first-class 
fireman, can run at least as many 
horse-power of gas producers as he 
can of boilers. He can make a very 
uni[o rm grade of gas and will ge t reg
ularly very much nearer the poss ible 
efficiency from the gas producers than 
fro m the boilers. VVe have, however, 

s.,,.•••••••.J>owp~ur
<i<>T•~ ~c,••••"'"""'(:" 
G•~U"'- '-••••• ., ..,,,.•~•~• 

designed gas engine, equipped with a ch1plicate system of igniters, 
there would be little, if any, trouble. 

A gas engine will hold its efficiency much better than a steam 
engine. VVith a steam engine, poorly-set or leaky valves will 
interfere seriously with its efficiency. \Vith a gas engine the 
effect of improper ignition or valve setting, or even leaky valves, 
is generally either to cause a knock , ther efore at once announcing 

fot1nd the Ardos CO2 recorder of 
gnat assistance. \Vithout it we found 
that the gas man would vary hi s CO~ 
fro111 S to 7 per cent, whil e wi th it 
he would hold it below 5 per cent. It 
is, of course, much more sat isfactory 

LAYOUT OF r;,\ S AND Ef.ECT~ICAL APP,\TIATUS I N THE SOII\J~H.VlLLE POWER STAT ION 
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CAS HOLDER 

itself, or to reduce the output of the 
engine. None of these things ma
terially affect the efficiency without 
showing also in other ways. 

The water required is considerably 
less for a gas plant than fo r a con
densing steam plant and considerably 
more than for a non-condensing steam 
plant. A non-condensing steam plant 
will use for all purposes from 40 to 50 
lbs of water per kw-hour. A condens
ing steam plant will use from 20 to 30 

lbs. for steam, and from 600 to 900 
lbs. in the condenser per kw-hour. 
A gas plant will use about 200 lbs. per 
kw-hour. 

The only two serious troubles that 
we have had have been premature ex
plos io n and back-firing in the engines 
and noisy exhaust. The exhausts we 
now have pretty well under contro l 
and certainly they can be made en
tirely unobjectionable, if not noiseless. 

L i\YflUT O F (iAS A ND El.ECT Rf CAL APPARATUS I N T TT E MEDFORD P O WE R STATTON 

Premature ignition and back-firin g 
have both gi";cn us a good deal of 
trouble, and on both types of engines 
have at times been bad, so bad as to 
m aterially r educe the engine power 
for the moment. This trouble is now 
much less than it was, and even if not 
further eli minated wi ll not interfere 
with the regular and commercial op-

for a man to kno w actually what he is doing from minute to 
minute than to work entirely on his judg ment. The ordinary 
steam engineer is , of course, afraid of a gas engine, just as a 
stationary engineer is afra id o[ a locomotive, but a few months' 
prac ti ce sho uld make of a good steam engine runner an equally 
good gas engine runner. 

The handling of the water jackets is, o f course, ex tremely 
simple. T he problem comes in the ignition, bot with a well-

eration of the plants. 
There are many forms of producers that can be 11sed success

fully with hard coal, using sizes at least as small as pea and as 
small as No. I buckwheat if it is nf good quality. Soft coal can
not be used in most of the producers wit hout th e addition of tar 
extractors. Much soft coa l has heen used at the Government 
T esting Station at St. Louis, the tar ext ractors doing their work 
very successfull y. 

Soft · coal can be used in down-drafts producers, such as we 
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have in our S0111merville plant, without any tar getting into the 
gas, the tar being "cracked" on passing through the hot fires , 
breaking up into gas and some lamp-black, this lamp-black dirty
ing the scrubber wa ter to such an extent as to make it objec
tionable if turned into a clear stream. This lamp-black can, how
ever, easily be separated from the water by allowing the water to 

are being built on a 4-cycle principle, there being, so far as 
know, but one large manufacturer of 2-cycle engines. 

In the last couple of years the large steam engine manufac
turers, such as the Allis-Chalmers Company, the Snow Steam 
Pump Company and the VVestinghouse Machine Company, have 
been making large gas engines, and there have been a considerable 

GAS PRO DUCERS IN THE SO MERVILLE POWER STATION 

GAS PRODUCERS I N THE :MEDFO RD PO\VER STATJON 

become quiescent in a comparatively small tank, the lamp-black 
rising to the surface. 

For many years and up to very recently, gas engines have been 
made by comparatively small companies and in small sizes, most 
of them following closely the early gas engines in bemg single
acting and having trunk pistons. This form is not adapted to 
large sizes, it being expensive, if not impossible, to build, and 
requiring a great deal of oil. Most of the engines have been and 

number of engines of from 2000 hp and upward run during the 
past year, so that to-day there is no trouble in purchasing engines 
of standard design in the large sizes. All three of these companies 
have adopted the successful designs of steam engines to the gas 
engines, using disc-cranks and double-acting cylinders, generally 
two cylinders in tandem, giving twq impulses to each revolution 
of the crank, as with the single-cylinder steam engine. In the 
larger sizes they use the two-crank arrangement with the gen-
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erator or fly-wheel between, each crank having two double-acting Two tar extractors. 
cylinders. The valves are a lways poppet valves, both intake and Two sawdu st purifiers. 
exhaust driven from a lay shaft parallel with the cylinder. One 15,000-cu. ft. gas holder. 

As this problem has been ta¥□ np independently by these Engine Room 
th ree large and successful steam engine builders, and all have Engines 
arrived at practically the same solution, it is safe to say that the Three sin g le-cylinder Kocrting, 2-cycle, doubl e-ac ting gas engines. 
gas e11gi11 c of the immediate future will be of this type. Cylinder, 25½- in. diameter by 45-in. strok e. 

I 
ENGINE R00}.-1 OF THE SOMERVTT.LE POWER ST ,\ T lflN 

ENGINE ROOM OF T H E MEDFO RD PO WER ST ATIO N 

MEDFORD POWER STATION 

The equipment consists of the following: 
Gas House 

Five up-draft, water- sealed gas producers, 9 ft, in diameter. 
O n e auxiliary steam boiler, coal fir ed. 
One 40-hp en gine, for blowers and tar extractors. 
Five econot'nizers for preheating the air for producers. 
Five wet scrubbers. 

Speed, 100 r. p. m, 
Rated capacity, 500 brake-hp each. 

Ignition 
Duplicate " m ak e-and -break " electrical ig nitc rs. 
Igniter current from vibratin g magn et os mount ed on en g in e. 

Generator s 
Three Crockcr-\Vhcd cr d1rect-connccted ra ilw ay gq1erator s. 
Rated capacity, 325 kw. 
Normal voltaic, 600 volts. Normal a mperes, 591. 

71 I 
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Switchboard 
Arran ged for three 1;cnerator and six feeder panels and one station panel, 

c ircu it breaker s, recording wattmet ers and voltmeter, e tc. 
Overhead Cra n e 

T h e overhead crane is hand nperatcd and supplied with an 8-ton an d 

1-ton hand hoist. 
Water Supply 

The water is supplied from three 8-in, artesian wells of an average depth 

of about 550 ft. 
Rating 

The no rmal rating o f the station is 975 kw. 
Maximum capacity, 1300 kw. 

SOMERVILLE POWER STATION 

T he equ ipment consists of the follo'wi ng: 

Gas House 

Two Loomis-Pett ibone soft coal down-draft producers, 9 ft. in diameter. 
One regen erator boi ler. 
O n e coal-fired auxil iary boiler. 
O n e vertical wet scrubber. 
O n e Root exhauster, steam-driven, with elec tric motor as auxiliary. 

One dry scrubber. 
One 15,000-cu. ft. gas holder for producer gas . 
One 5000-cu . ft. gas bolder for water gas. 

Engine Room 
Engines 

Two two-cylinder A m erican-Cross ley, •i -cy cl e gas engines. 
Cylinders, 32-in. diameter by 36-in. s trok e. 
Speed, 1-10 r. p. m. 
Rated capacity, £\00 brake-hp each. 

Gen.:rators 
Two Crocker-\Vheclcr direct-connected railway gen cra tur s. 
Rated capacity, 350 kw each. 
N o rmal voltage, 550. 
N ormal amperes, 636. 

Ignition 
Duvlicate "makc-arnl-hreak" electric igniters on each cylinder. 
I gniter current suppli ed by two motor generators and a storage battery. 

Switchboard 
Arranged for two generators, five-feeder panels a nd one station panel, 

with circuit break er s, r ecording wattmet ers and voltmeter, etc. 

Overhead Crane 
Hand operated, with an 8- ton and 1-to n band h o is t. 

Water Supply · 
From Alewife Brook, bv two-stage, centrifugal, m otor -driv en pumps. 
Filtered by a pressure sand-fi lt er . 

Rat ing. 
N ormal rating, 700 kw. 
i iax imum capacity, !.!33 kw, or 33 per cent overload. 

FO U RTH DAY ECO)l"Oi\l\' TE.ST- JULY 12, 19fJ6 

Dnration of run (hour s). .... .. . 16 
K ilowatt-hour s output . . . . . . . . . 9, 18[1 
Po u nds coal in producers... . ...... , . . . . . . . . . • . . . . . . . . . 13,()()Q 
Pounds coal in b oiler.. . . ......... . .... • 

P ounds o f coal, total 
Pounds coal per kw-hour s ..... 
Load factor, c-lect. (per cent). 
Load factor, B. hp (per cent) .. 
Cubic feet mixed gas .... . 
Cubic feet wat er gas .... . 
Cubic feet producer gas ...... . 
Per cent water gas..... . .................... . 
Cubic feet mixed gas per h o ur. ............... , ................... . 
Cubic feet mixed gas per kw-hour ...... . 
Pounds coal . 
1',·Tixed gas, D. T. U ....... . . 
Mixed gas, ll. T. U . .................. . 
,vatcr i;as, B. T. U .................. . 
Water gas, B. T. U ............. . 
Producers gas, B. T. U ............... . 
Producers gas, B. T. U ......... . 

. ......... High 
. ................... Low 

. .....•.......... liigh 
............ Low 

...... High 
.... Low 

Cubic feet water-7 a. m. - 11 p. m ........ . 
\Vater-cooled valves .................. . 
Eeo11omizer .. ...... .... ....... , ............... • .......... . 
Scrubber .................. , .... , .......... . 
Engi,nes and waste 

1,038 
277 

7,445 
23,285 

THIRD D AY ECONOMY TEST-JULY 11, 1906 

Coal .i\nalysis 

13,000 
1.37 
84.5 
72.1 

1,397,000 
5[1.500 

1,346,500 
3.61 

87,400 
147.3 
107.5 
126_5 
122.5 
288.7 
269.5 
120.8 
117.0 

32.045 

32,045 

As Received Dry Coal Combustibles 

Moisture 2.30 
Volatile matter . .. . .. • ... .•... 18.48 
Fixed carbon . .. . . . . . . . . . . . . . . 72. 79 
Ash ... .... . .... . . .. 6.43 
B. T. U, per pound.......... 1-1.030 

18.90 
74.52 

6.58 
14.360 

20 .25 
79. 75 

15.380 

THIRD AND FOURTH DAY ECONOMY TEST-J ULY 11-12, 1906 

Mixed-Gas A n alysis 

Date .................. June 11, 1906 J u n e 11, 1006 
T ime , .............. 5.05 p. m. 8.25 p. m. 
CO2 .• , .. . . . . . .. . .. . .. . . . . . . . 3.5 3 .0 
0 ..... . 
co.. ········• ··· .. ···· ... .. 

.2 
26. 9 
1.2 
0.9 

58.3 
132.1 

.2 
27.4 
1. 0 
9.1 

59 .3 
133•. 8 

en •. 
H. 
N .. 
B. T. U. at 60 degs. F . ...... . 

EXHAUST-GAS ANALYSIS-JULY 31. 1906 

Sample Taken, from Elbow at 1I uffl.er of Engine 

J une 12, 1906 
5.12 p. m. 

3.6 
.2 

27.2 
1.1 
8.5 

59.4 
127.5 

No. 1.-A en d Per Cent 
CO2 •••••••••••• • • • • • • • • • •••••••• , • • • • • • • • • • • • • • 11. 7 volum e 

u ·····•········ 13.0 volume 

co 
N 

, , , . ................. . trace 
.. , . .. .• , . , , .. , . . . . . . . . . . . . . . 75.3 v olu1ne 

100.0 
This sample shows that an excess of a ir of £5 per cept was bein g used a t 

time sample was ta.ken. r C 

RELATIVE ECONOMY OF TURBINES AND ENGINES AT 
VARYING PERCENTAGES OF RATING 

RY W A L TER GOOD E NOUG H , 

Engin eer ing D epartment, Ston e & \Vcbster, Boston , Mass. 

It has become evident to most of us, from time to t ime, that 
,vhat is needed in the power stat ion is not so m11ch more eco
nomical pr ime mover s, but r ather more intensive operation of 
the particula r type of machine ry which we now have. This paper 
has, therefore, been made ,vith the idea that it might bring in
terestiug di scussion fro m many and be of assistance to s01~e of 
the compan ies. 

T he assumption that fixed charges are spread over th e whole 
24 hams. and that the machine operates dur ing the full 2 -1- hours 
is, of course, not correct; but in the present instance ,vhere it is 
desired to bring out, rather the effect of the combination of fu el 
and fixed char ge costs, in stead of actual operat ing costs, thi s 
assumption is considered to be ,vell taken. On this basis char
acterist ic curves for engine-driven and turbine-driven unit s are 
prodnced. -

It is assumed for pnrpose of this paper that each plant is of 
one unit rn nning 2-1- hours per <lay, and on thi s basis fu el costs 
and fixed charges per kw-hour are plotted individnally and then 
combined. · No other costs have been taken into consideration, as 
the addition or suht r action of such constant costs as lahor , heat 
losses, etc., make little o r no differ ence in the characterist ics of 
the curves nntil these increases or decre:i.ses have assumed a ve ry 
large size. It is further assumed that the lahor costs for a s ingle 
cngine-dri\'en unit ,vill be fully as low as for a t urhine, and thi s 
assumption has also been made for the maintenance of the r e
spective mach ines. It is taken a lso that the extr a heat t ~1rned 
into the feed-water by tlirbine auxil iari es over those of eri gine 
auxi liar ies will offset the greater amo•.mt of heat used in the work 
of driving the larger tu rbine auxi lia,·ies. 

In making the curve of foel cost, the price of coal is assumed 
at $2 per ton, and the evapora t ion per pound of coal as 7½ lbs. 
of ·water. On th is basis, 1000 lbs. of water evaporated will cost 
13½ cents. 

In determining the fixed cha rges, the fo llowing percentages 
have been taken -for engine-dr iven units: 

In terest 
Depreciation 
Maintenance 
Taxes .. 

T ota.I ...... .. ... . . . 

P er Cent 
5 

12 
l 

...... . ]fl 

F or the same charges fo r turbine-driven units the percentages 
have been taken : 

Interest 
Depreciation - ....• ... . . ............ ... ...... ... ..... .. . .. , .. 
~{aintena.n ce . ... . ......... . .. ... , .. , , , , .. .. , .. . . 
Taxes ...... . . ..•............. . ....... , . • . .... , ,. 

Per Cent 
5 

10 

T otal .... .... . ........ ,, .... , , , ...... ,, ............ , ... , , ........ , 17 

In the above tabulation, inter est r emain s standard at 5 per 
cent; the maintenance remains the sa:rne fo r both turbine and 
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engine, as a11y good eng ine unit will not have a higher main
tenance of it self and its auxi liaries than a tnrbine with its much 
more numerous auxiliaries. In considering depreciation, amorti
zation has been neglected, and the deprecia tion deliberately placed 
high. 

In the present state of the art we can expect to see developed 
in the near future prim~ moyers and fluids generators (including 
the pieces of apparatus now known as boilers and gas producers) 
of such a n increased effi ciency that it will become necessary, for 
many reasons, to abandon our present units within a few yea rs. 
We arc assured by the makers of turbines that th ey are still 
exploring the field, and most of us have visions of high economy 
gas-driven machinery at no di stant date. So tmsettled are the 
conceptio ns for the fu-
ture of commercia l eco-
nomy in power genera
tion th at it cannot be 
but wise to place a high 
depreciatio n on o ur 
present machinery. 

Engin e and generator ... . 
Condensing apparat u s 
Foundations 

Total 

On th e same basis as the above we have: 

Turbine a nd generator .. 
Cond ensing apparatus ... 
Foundations .. 
Superheater and pip in g 

T o ta l 

Per Kw 
...... .. $,.1:i,(l(I 

2.25 
2.25 

. . . . . . . . . . . $39.50 

,•B ' 

Per Kw 
$28.00 

5.00 
.50 

4.00 

$37.50 

, .. 
'R~!7- ~: .. 

··s --1 ~ ---+--1--+----+-c--+---+-__,._c-+--+-J.~•ot ¥-- ~! 
LO. 

Competition, local di s
tt1rbances through mu
nicipal ownership, ag i
tation and other co m
mercial reasons will de
mand mo re than ever 
the supersedence of 
present-day designs for 
new ones of higher effi
ciency. The exact form 
in which "depreciatio11" 
is applied does not mat
ter , the basic fac t re
mains that machinery 
does depreciate, and the 
fact is not less true that 
the genus "stockholder" 
pays the depreciation. 
He may do it by default 
of dividends, held iu a 
sinking fund by a care
ful administration, or by 
means of assessments, 
of interest on mort
gages or bonds. 

u - u ----
::,-.. 

~ - : 
M ~ 

~~~~~----+-~~~~~~----+----+~~~~ ~~----+-~~~~~~~----+-~~,, 
JO ~ 00 ~ill~ l~ ~ ~ ~ WWW 10 W ~ 100 !ill~~ m ~ ~ 

Per Cou t Hatlni.; Pe t· Ccut Ratl bg 

In regard to the first 
cost of the machinery 

FlG. 1.- GRAPHIC CO MPA RISON OF TURBINE AN D EKGl NE COSTS 

under discussion it has been assumed that with the 500-kw units 
the system in use will be 500 volts direct current. It is als'o as
sumed that the engine units will have drcct -current generato rs, 
and the turbine units alterna ting-current generato rs, r equiring 
converting apparatus. It is further assumed that the engine WiJt 
work with saturated steam and that the turbine will use super
heated steam . . \Ve, therefore , assume the fo llowin g costs for the 
engine unit: 

Engine and gen erator .. 
Conden s ing apparatus . 
Founda!ion s 

Tota l 

P er K w 
$45.0(1 

4.0a 
3.00 

$S2.00 

On the same basis we assu me that the turbine with saturated 
steam would cost as follows : 

Turbi.n e and gen era tor ...... 
Conden sing ap11aratus 
F ounda tion 
Motor generat or apparn tu ~ and swilcl1boar<l 

Total .................. ........ ....... .. . 

Per Kw 
$36.00 

6.00 
1.0(1 

22.00 

.. . . . $65.0J 

In order, however, that foll operat ing value from the stand
point of steam economy may be obtained from the turbine, it is 
necessary to install with our bo ilers some supcrheate rs, and for 
this additional cost we should apply $4.25 per kw, making a 
grand total for the tur1Ji11e of $69.25. 

In order to show the effect upon the combined kw-hour cost of 
having to add converting appa ratus, curve "D" in Fig. r has 
been made, based on a total fi rst cost of $69,25, less $22 .. 

For 1500 kw-units it has been assumed that both the engine
driven and turbine-dri ven unit will generate alternating current, 
and on this basis there have been assumed the following costs : 

In th e case of curves for 1500-kw units, it has been assumed, 
without question, that the engine will run with saturated steam 
and the turbine with superheated steam. 

On the basis of all-sized unit s, operating alte rnating current, 
the 500-kw turbine makes quite a little better showing of rated 
load efficiency against the engine unit than the 1500-kw size of 
turbine. The author wou ld, however, suggest that the 1500-kw 
unit is probably the one size wl1 ere condit ions o f to ta l cost per 
kilowatt, fuel and fixed charges come nearest those of the eng ine. 
For all sizes above 1500 kw the combined cost of th e turbine unit 
draws rapidly away from the engine unit in the direction o f 
lower cost, and it might be sugges ted here that if there were any 
one spot where engine bui lder s desired particularly to apply re
finements to their designs in the way of larger cylinder ra tios, 
rejackcting, reheatirig and superheating, the 1500-kw size would 
undoubtedly prove the mos t fmitful for them. There is some 
question, however, as to whether the increased economies in 
steam consumption they might obta in would overcome the in
cr eased fixe d charge cost due to grea ter expenditme to obtain 
these results. 

J\s stated in the first part o f this paper, it is of considerably 
greater importance in the immediate present to the station man
ager to consider how he may obtain the greatest economy from 
the units which he has, rather than where he can buy units hav
ing half a pound better steam consumption th an what he has. 

If we look at Fig. 1, it will be noted that the fuel cost for the 
500-kw engine unit is at its lowest point at 90 per cent rating, 
while with the turbine unit this bes t focl cost comes near to the 
120 per cent rating, bo th with and without superheat. Now, if 
we add to this the fixed charges per kw-hour, we see in onr 
engine unit that the po int of maximnrn economy is moved from 
90 per cent rat ing to 125 per cent rating. Also, in our turbine 
units the point of maximum economy, whe11 converting apparatus 
is inclmled, is moved up to ahout L+S per cent rating from 120 
per cent. When th e converting apparatus fixed charge is not 
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included, we find the high point of 
back to around 140 per cent. 

tota l economy has dropped Ji ability and safety o f se rvice which comes in here , and which 

F rom these : haracterist ic curves, ther efore, it becomes quite 
apparent that we cannot carry out steady loads per unit any too 
near 100 per cent rating. It would not, of course, appeal t o the 
average careful station manager to operate his individual t111its 
at continuous loads above 100 per cent. Consideration has to be 
taken of the ability of the generator to stand continuous over
load, and a margin has also to be provided for suddenly applied 
overloads or swings. It would seem, however, that there should 
be no va lid excuse in a well-managed plant for not maintaining 
the loads as near as poss ible to JOO per cent r ating o f each in
dividual machine. I t is well known that engine builder s have, for 
quite a number of years, built thei r machinery, for point of maxi
mum economy, nearer to 75 per cent rat ing than 100 per cent 
rating ; they assuming that the loads in a station would always 
be under, rather th an up to or over 100 per cent; and , therefore, 
they have put their machinery where it would show up the best 
under loads which the average eng ineer feels he can run. It is 
apparent, however, from these curves that the true economy o f 
the plant is by no means the steam economy of the plant, and it 
is also seen that the engine builder, on the basis of st eam economy 
alone, did not shove his point of best economy far enough back, 

the station manager will , of course, have to settle according to 
the character of his load and the number and size of his units. 

The foregoing naturally brings up the question of selection of 
the size of units in new developments or renewals. The end of 
a ll construction should be the minimum combined cost per kw
hour of operation, and, therefore, it behoves us in selecting our 
new units that we study carefully not only the immediate· loads 
to be applied, but also the expected future loads. It is to be 
suggested that many managers can, with good success, chart their 
daily load and fix almost precisely, from day to day, the time 
when each unit sha ll enter upon its work and the load which it 
shall car ry. The average sta tion engineer has too limited a view, 
from reasons o f tra ining, to t ake any initiative of this sort. He 
wi ll often require considerable persuasion to get him over the 
fea r of running his machinery too hard. It is the author's gen
eral experience, however , that with someone to start such a man 
authoritatively along the lines of better economy, that he be
comes, not only anx ious to make a better showing, but his pride 
in such showing is ve ry marked. 

The general statement which has been made that turbines have 
a flatt er load curve than engines is decidedly misleading when 
cons idered from the standpoint of total cost per kw-hour. In

spection o f the combined 
~ 'lO 80 curves 'o n both Figs. I and 2 

400 5(14) eoo 100 WJO ~00 "l ooo 1roo 1:.w 1300 1~ 0·~ " 1600 1,oo 1,,oo l ')()(I ~000 2100 ~~ 2::i:o ~1ro show that at 100 per cent 
" . ., P,r Cen lR.o.iin: 

00 " " '"' 150 100 

~~ rating the rate of change in 
3.8 I\ co st per kw-hour of operat-

l- +-+-+--+--+-+-+-tl::_~+--~+-r'l;:_fi1-,+---:_+l--~+--_---t+-F~u+e7U-J-Ll'~•"'ix~ed&~\;_i~~\:~.1~b;:"4wok Cii::;t- -
1 

--- u ing the turbine is decidedly 
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~~ -i-- -, !~ 85 per cent or 90 per cent 

2.1 1\ i\ -_..-- ~ --+--+-+--/1---+--+-+--l~ f-f-+--+--+--Ju , rating, has a t 100 per cent 
·k ~ : - ~-~ ,. ~ -, - ~.! ~\ rat ing a much flatter curve of 
g 2.4~ .- 1---- •• [r , 7 4·1 g total economy. If we will 
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::: u 7 •A '', 3a _, rating, the increase in eco-
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n '-•~':_.~+-_-::-,\:---=--t-=~"f--'cl-·"+--+- --l-+--+-+-f--l·- ~-~i=l--_:::+:s .. DB:::'_'l;;_t=:::=+l====ic===c'fr=-==l-r;;::--=~i:::V=--1... this curve is made will be II b--- '.!ll" ::.. 1 ~ Fi:rnd .Cliarge,; vrl" .,-K. \\_~- llnur ,- -=-_J---+-+---+--+-+ ;:~ • per cent. Of thi s II per 

1•0 1 -1 1---!--- 2.7 cent ga in in to tal cost the 
., ., -1--;==:= steam economy gain is only 

- Fl 2 ~-+~-t---1:::-~r=.r=_,_---1,-_ f-_ -+-_----1 :i?a:;: ;:i~\s\~t;e: 1~:n~~~~ 

FIG, 2.- GRAPI-I TC COMPA R ISON OF T U RBINE AN D E NG I NE CuSTS 

fo ur tim es as much gain as 
in steam co st. These per
centages, of course, will bear 
quite some changing under 
different conditions, but it 
must be borne in mind that 
the charac teri stics of the 

after a ll. On the other hand, it appears tha t the tu rbine bui lder 
has not yet reached considera tion of th is point, and he is bui !d
ing his turbine fo r a rating which carries the point of combined 
economy to considerably over 100 per cent rating and close to 
the point wher e the tota l economy begins to fall off sharply, and 
th e capaci ty of the machine is being rapidly absorbed. In the 
parti cula r instance of the 500-kw units, it would seem that the 
engine overload capacity was not too fa r in excess of its gen
erator capacity; but in the case of turbine it is apparent that the 
size of the turbine for the same size generator should be con
siderably decreased and means taken to insure, a fte r such de
crease, that overloads can be readily carried by the machine. 
Such changes as those would then bring the point of maximum 
tota l economy back to the place where it is actually possible to 
opera te the machines under steady loads in the ave rage power 
station fu rnishing cur rent for a street railway. 

H owever, the turbine builder has not supplied us with this 
ve ry desirable machine, and it, therefore, becomes necessary fo r 
ns to make the best of what we have. It would seem wise to fix 
as high as possible the loads a t which each individual machi ne in 
the station should operate, and then maintain these loads as con
tinuously as possible. \ Vhen variations have to be taken they 
should naturally be taken by increasing the load on the machines 
already in se rvice, rather than to put in another unit and under
load it, or all of the un its in se rvice. There is a question of re-

curves will remain very gen
erally the same. Again, as stated in th e fi rst part of the paper, 
it is not strictly correct to assume tha t the unit is to run 24 
hours a day at a certain load. H owever , it sho uld be noted that 
applying th e fix ed ch arges t o the unit fo r the actual number of 
hours run each day wi ll increase these fi xed charges per kw
hour, and more than ever increased its effect on the total com
bined economy, shoving the point of max imum economy still 
furth er up into the overloads. The decreasing of the fixed 
charges per kw-hour m eans, however, an increasing of the steep
ness of the fixed cha rge curve below 100 per cent rating, thereby 
accentuating from the other standpoint the marked effect upon 
total costs which fixe d charges have at all ratings below 100 per 
cent or thereabouts. 

The effect of the increase in the cost of coal, whi]e not affecting 
the strict character of the curve of cost per kw-hour, does some
what flatten out the inclined portions of the curve. 

Thus it may be trnthfully said that the curves "A ," "B,'' "C/' 
and "D" will at all times retain their characteristic forms, and 
that being the case, whatever has been shown in this paper as 
to relative costs for different percentages of full load is very 
closely tme. The increase or decrease of either fuel cost or 
fixed charge cost changing but very slightly the relation of the 
individual fnel and fi xed charge curves to the combined curve. 

The point has been raised that, after a plant is once installed 
the fixed charges do not enter into the economy of operation, and 
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that, therefore, the plant should be run at its lowest steam con
sumption. If, however, it is legitimate and necessary to figure 
fixed charges per kw-hour in prelimina ry estimates, it appears to 
the author that they should be considered when the plant is in 
operation, for two reasons. 

First-The operat ing · reason, that with the load usua1ly car
r ied by operating engine~r, foll va lue is not being obtained from 
the investment. A monthly report which shows fixed charges per 
kw-hour generated should be of immense value to the operating 
superintendent in determining whether his plant is receiving the 
particular• and discriminating attention which such a large invest
ment warrants. 

Second-The investment reason, that a machine which has the 
lowest cotlll)ined cost per kw-hour at the individual loading that 
is carried, is the most des irable to continue in the insta llation. 
Manifestly a machine which has a combined kw-hour cost lowest 
at 100 per cent rating is better than one having its lowest cost at 
140 per cent rating. The fi rst machine wi11 probably have smaller 
s team end for the same generator than the second unit .• By 
adding automat ic overload devices, costing little money, to the 
fi rst machine it can be made to operate up to the full overload 
capacity of th e generator in taking care of peaks of short dura
tion. 

The author would point out that this is not a consideration of 
station load factors, but ra ther a conside ration of the economy in 
operation of individual units, and also economy in their selec
tion as affected by type and des ign. 

In conclusion, the author would additionally point out that the 
ga ins indicated herein for turbine and engines a re, to a greater 
or less extent, true for all other station apparatus, and perhaps 
no more true than in the case of boilers whose load and operation 
seem equally as far buried under misapprehension as are the 
generat ing units. ___...___ 
ECONOMY IN CAR EQUIPMENT, WEIGHTS AND SCHEDULES 

B Y E, H. AN DERSON, 

Schenectady, N, Y. 

The intent of th is paper is to deal wi th lhc dynamic feat ures 
of car se rvice and its relation or effect on the cost of that service. 
It is not to be expected that the va lues given app ly accurately to 
a ll o r any railway sys tem, but serve to illustrate the effect of the 
dynamic on the economic. 

By close examinatio n into the service it may be poss ible to 
rearrange the equipment, speed and size of cars, actually to give 
to the public a greate r schedule speed at a decreased cost per 
car or passenger mile. Since the real profit depends upon a small 
portion of the difference between operating cost and money taken 
in, it is worth while to closely investigate to see if a small saving 
cannot be accomplished and thereby largely increase the real profit. 

F ig. 1 shows, in the usual form, the characteristics of a standard 
40-hp ra ilway motor. The gear is such as used on city service 
cars. The rating of the motor is 72 amps. In sta rting the ca r 
usua lly this rating of 72 amps. taken per motor, giv ing a tractive 
effort of approximately 1400 lbs. Assuming an 18~ton single-track 
car, loaded and equipped with two of these motors, the tractive 
effort per ton will be 156 lbs., deducting friction, say of 20 lbs., 
gives an accelerating forc e of 136 lbs. per ton, equivalent to 1.5 
m. p. h. per second increase in speed. 

Theoretica lly, the above rate of acceleration is continued by 
va rious connections of controller until the full voltage is applied 
on the motors, the speed of car at that t ime being 10.25 m. p. h. 
The motors then accelerate on the a utomatic cha racteristic of the 
motor. :ind the speed increasing and the tractive effort decreas ing, 
until the tractive effort is su ffici ent to overcome only the frictio n 
o f the car, the car then continuing at this speed until power is 
shut off or brakes applied. This maximum speed will occur when 
the tract ive effort, assuming friction 30 lbs. per ton is 18o lbs. per 
motor. By reference to Fig. I it wi ll be seen that the speed at this 
tractive effort is approximately 20 m. p. h. o n 500 volts applied to 
the motors. 

Fig. 2 shows, pictorially, the speed and en·ergy operation of an 
18-ton car equ ipped wi th motors having the characteri sti cs as 
shown in Fig. I. 

The absciss.:e are times in seconds, and the ordinates speed 
in m. p. h. and kilowatt input of car. It is ev ident that the area 
enclosed by the speed-time curve is tht d istance trave led by the 
ca r, similarly the area of the kilowatt-time curve is the energy 
taken to propel the car over the particular distance in the par
ticular time. 

Fig. 3 shows the operating characteristics of the above referred 
'to car with va riou s distances between stops. 

The abscissre a re distances in feet between stops, the ordinates 
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being m. p. h. schedule speed, watt-hours per ton-mile and average 
input per ton. 

By reference to F ig .. 3 : 
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2000 FT. BETWEEN ST O P S 
Schedule speed, miles per hour ... 
\Vatt-hours per ton-mile . . ,,,, ..• 
Average kilowatt in p ut per ton 

4000 FT. BETWEEN ST O PS 
Schedule speed, miles per hour. ,, 
Watt-hour per t on-mi le . 
Average kilowatt in.put per ton .... 
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T he above shows the actual decrease in watt-hours per ton-mik 
a nd increase in schedule siwcd as the dist;inccs bc.· tween stops ;i. rc 
greater. T he point to which a tt ention is directed is tlw t with a 
g reat variation in the distance between stops, the average input 
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per ton is constant. Thus on long-distance runs the cost of power 
per · car mile is reduced in the same proportion as the schedule 
speed is increased. 

In all the foregoing a normal accele rat ion of 1.5 m. p. h. per 
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power of motors is 3.25 hp per ton, energy 94 \vatt-hours per ton 
mile. Making 12 m. p. h. schedule, the power is 6.7 hp per ton, 
energy 135 wa tt-hours per ton mi le. 

By inspection of Fig. S it will be seen that the pO\ver and 
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energy increase at an enormous rate 
b etween a schedule speed at 12 and 
13 m. p. h., a nd becomes very large 
as you approach the limit of physical 
possibi li ty. 

F ig. 6 shov1-·s the effect of acceler
ati ng at rno lbs. per ton, as com
pared to the ·acceleration of 150 lbs. 
per ton. 

By examination of th~ curves it 
will be seen that the energy input 
per ton is . smaller, and the schedule 
speed high er with the acceleration 
of 150 lbs. per ton. The equipment, 
car w eight and conditions are iden
tical in every r espect , and while th·e 
difference may see m small at first , 
it is \vell worth seriq_us consider
a tion. 

\1/ith 8oo ft. behveen stops, the 
schedule is S per cent greater and 
the energy I per cent or 2 per cent 
less with the acceleration of 150 lbs. 
per ton, thus for the same ton miles 
there is a r eduction of app r oximately 
6 per cent in energy, cost and wages 
of motormen and conductor (plat-

FIG. 3.- 0PERATIO N CH,\RACTERISTICS 
form cost), which in lar ge systems 
is a very considerable item. The 
difference in favor of the 150 lbs. per ' second was used, and the speed characteristic as shown in Fig. I. 

Fig. 4 shows the c nc1·gy and power for a constant schedule over 
a constant di stance of rooo ft., the va,-iation being in pounds per 
ton accelera tion. A t 70 lbs. per ton acceleration the horse-power 
rating of motors per ton of car is 2.7, and the energy 102 watt
hours per ton mile. At 150 lbs. acceleration, the horse-power 
rating of motors per ton of car is 3.4, energy 85 \vatt-hours per 
ton mile . At 200 lbs. per ton acceleration, power 4.1, ener.gy 83. 
Tht'.rc is a saving in energy from ro...:: to 83 watt-hours per ton 
mile by changing from 2.7 to 3 . ..J- hp per ton. 

By reference to I?ig. 4 it will be seen that higher rates of ac
celeration than 150 lbs. increase the horse-power rating of the 
equipment without really making any substantial decrease in 
energy required. At an acceleration of 100 lbs., while the size of 
the equipment m.:i.y be decreased some, there is a material increase 
in the enci-gy re-quired to operate the car. 
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Fig. 5 shows the horse-power per ton and the energy required 
to make various schedule speeds over a definite distance. Making 
8 111. p. h. schedule, the power is 1.8 hp pe r ton, and the energy 
72 watt-hours per ton mile. Making 10 m. p. h. schedule, the 
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ton acceleration becomes a greater per cent as the service is 
more and more congested, and the distance bet\vecn stops less and 
less. Besides the saving indicated, a comparison of rates of ac
celeration points strongly to the kind of equipment to be desired. 
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D ue to ordinary street conditions, the eocfficient of traetion is 
much reduced as compared to the clean, dry rail. It has been 
found that s ing le motors on singlc -trnck car s or doub le motors 
on double-truck cars are g reatly hampered on small grades, and 
\Veil nigh inoperat ive at times, due to the lmv eocfficien t of trac
tion caused by slimy or snowy condition of traek, the proper 
equipment is where every ro lling point is a pulling point. Where 
a ll the traek is on a private right of \vay, and the rn il s can ex
tend above the surface of the ground so as to be kept d ean, and 
g ra d es ~u-c sm all, sueh as steam railway condi t ions, ha lf of the 
rolling points equipped as pulling po ints 
wi ll be undoubted ly suffic ient. 

F ig, 7 sh ows the effect of differ ent speed 
equipment on the schedul e speed and cost 
per car mile. T h e schedule speeds a r e net, 
including rn-seeond stops. The cost per 
ca r mile is based upon en ergy at r.5 per 
ki lowatt-hour , 50 cents per h our platform 
labor, a nd $500 per car fi xed eh arges. 
This latter is approximately 10 per eent 
of the investment in the ear, The costs 
whieh go directly as car miles have been 
n eglected, as they do not se ri ously affect 
the differences between th e cost per car 
mi le for the various conditions. The car 
ha <; been assumed to be in service 12 hours 
per day for 350 days per year. 

It is no t to be expected that these eurves 
apply to all or any one case, but serve to 
give a picture of the relations between cost 
p er mile and schedule Speed, with the dif
ferent speed equipment and different dis
tances between stops. 
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m. p. h. , while the schedule speed is decidedly higher. It will 
depend upon the clistanee btt,veen stops, cost of energy and fixed 
charges, just what speed equipment wi ll g ive the least JX)Ssible 
cost per c:ar mi le, by a litt le study and the facts in hand the 
prnpcr speed et1uipmc11t can be arrived at with co nsiderable degree 
of aeeuracy. 

By elosely examining a eomposite se rvice of eity and inter
urban running it is a lso possible to determine closely th e proper 
speed ,equipment for the ,ombi11:1tion se rvice whieh wi ll have the 
least east per ca r mile. 
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Considering the eurves 
in Fig. 7, it will be seen 
that the cost per ear mile 
for short runs is high, 
whereas for lo ng runs be
tween stops the cost per 
car mile is very much 
lower. 

Should the earnings per 
sea t mi le be approximately 
the same for the interurban 
ear as for the eity car, the 
interurban railway should 
pay handsome dividends, 
\\,hcreas the city system will 
struggle for life. 

Should the power cost be 
g reater than that whieh I 
have assum ed, the cost 
curves \vi ll be higher and 
cross at a greater distance 
between stops. Should the 
fix ed ch arges, such as plat
form labor, interest, depre
eiation and taxes on cars 

l-400 and car houses, be g1·eater, 
th e cos t per ear mile \vill 

F IG. G. - SCH EDULE. ST'EED AND ACCELEl{ATION CURVES be higher, and the eurves 
of c-os t ·will cross eaeh 

speed, h owever, is 7 or 8 per cent higher ·with the higher speed 
equipment. At 28oo ft. between stops, th e east per ca r mil e is 
the same for the equipment, having a max imum speed o f 2 0 

m. p. h. an<l 28 111. p. h., wh er eas th e seh cdule speed is 18 per 
cent higher with the high er speed equipment. 

Examining Fig. i , at short di sta11ces between stops, it \vi ll be 
seen that the slightly g rea ter schedule of the higher speed equip
ment is maintained at an inerease o f expense per car mile. Evi 
dently the better equipment is the one with the slower maximum 
speed, and as has been seen in Fig. 6, the one o f g rea ter accele r
at ing power. Examining Fig. 7, at 4000 ft. bebvl:'en stops, th e cost 
per car mile is leas t with the ma ximum speed equipment at 28 

other a t a shorter distanee 
between stops, thus m aking the hig her spe ed equipment more 
n ecessary fo r the longer rnns. \ Vhile the above facts a1·e in ac:
eon1 \vith the common sense and experience, it is gratifying to 
see the conclusion can be exp ressed in mathematica l form. 

For smaller ca rs the en ergy is ~m;i\ler and the fixed ch~rges 
the sa n1 c, thus th e eost per car mile wi ll be lower for the ~mail er 
ear, but much higher per sca t mile, the µrope1· spet"d fo1· the 
smaller ea r s should th en be hig h. Cnnvc rscly, where the r ar is 
large the economic speed will be lower. 

T he above illustrates st rongly that the larges t ca r ,vhich rnn 
be nrn , an d the prnper frequency or cars maintained, will g i\ e 
the least eost per sea t or passenger mile. 
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REPORT OF COMMITTEE OF ENGINEERING ASSOCIATION 
ON MAINTENANCE AND INSPECTION OF 

ELECTRICAL EQUIPMENT 

Prese!ltcd by W I LLIA M PESTELL (Chairman), J. S . DO YLE an d 
W . D . WRI GHT 

T here a re va rious systems and methods provided for the main
tenance and inspection of elect rical equipments th ro ughout the 
country, a ll of which a re designed with a view of meeting local 
conditions. One of these was t reated at grea t length in an able 
paper a t our St. Louis Convention by Mr. J ohn Lindall, superin
tendent motive power and machine ry, Boston E levated Rai lway 
Company, Boston, Mass. 

T he reliability o f ope ration and economy in maintenance of 
electrical equipments are dependent primarilv upon the selection 
o f apparatus to meet the conditions of service, to some extent 
upon the methods of insta llation, and particula rly upon the system 
o f maintenance and inspection. The engineering sta ff of the Inter
borough Rapid Transit Company has been selected with the 
g reates t poss ible care, and no expense o r labor has been avoided 
by them in the se lection o f the most effici ent apparatus for this 
extremely severe service. This company is to be credited \\·ith 
taking the initiative with respect to reducing fire risks on elec
trically equipped cars, both in semi-fireproofing the wooden type 
th ro ug h the use of composite asbes tos, and al so in p roviding an 
a ll-stee l type of ca r. This latter is o riginal and a decided step 
in the advancement o f the• art. 

T he next in o rder as bea ring upon the maintenance and in spec
tion of electri cal equipments is the m ethod in which the various 
apparatus co nstituting the equipment is placed upon the ca rs. It 
is not unusual, even at thi s late date, to find railway companies 
disregarding the proper insta llation o f equipments, although some 
o f the companies, we a re glad to say, have becom e alive to the 
importance o f thi s feature o f operation and a re doing very credit
able work. 

T he installa tion of equipments on the Interborough Company's 
ca rs has been complete ly designed by its engineering staff and 
applied from working drawings, which is , we believe , an innova
tion in the method o f per fo rming such wo rk, for usua lly thi s 
feature is le ft to the d iscretion of the shop foreman. A s a result 
a great dea l o f study was devoted to all the details of car equip
ment, and the apparatus was applied in a most approved me
chanical fashion, an absolute standard being maintained. T his 
has proved economical both in the cost of installation and of 
maintenance. 

The methods employed in the maintenance and inspection of 
electrica l equipment of thi s company were, in the beginning, 
similar in many respects to other sys tems o f the kind, but have 
been altered from time to time for the purpose o f introducing 
economies and inc reas ing the reliability o f the se rvice, for the 
latter, as many of you are aware, is vitally important in the greatly 
conges ted districts of the metropolis. Formerly the ca r equip
ments were inspected on a three and one-half to fou r-day period, 
and the general repa irs and overhauling were conducted within a 
period o f from twelve to fourteen months, without any rega rd in 
either case to the amount of work performed by individual cars. 

The fi r st improvement was accomplished by introducing a 
merit system between the shop forces, which reduced the cos t 
o f labor 31.7 per cent on the Manhattan division, and 29 per cent 
on the Subway division, and also had a material effect upon 
improving the reliability of service. This system provides fo r 
an itemized compari son of the cost o f labor and material between 
the five inspection shops each month , together wi th a bullet in 
showing the number and character of delays to service, fro m all 
o f which the ability of the various foremen and inspection forces 
is 1letermined. The obj ect of this is constantly to maintain an 
efficient inspection fo rce, which is, as all of you a re aware, rather 
d ifficult . but we a re glad to state that thi s scheme has been u n
usually successful. The most competent fore men reCeive an 
increase in salary, and the incompetents are eithe r reduced in rank 
or dismissed from the service of the company. 

The greatest publici ty is given to these monthly recapitulations, 
so that all the office rs of the company and minor foremen of the 
department a re in fo rmed as to the relative merits or demeri ts of 
each inspection shop fo rce, and it has thus been found that the 
old-fash ioned methods in vogue of foremen taking it easy a fter 
appo intment quickly disappear, and instead the foremen are "on 
the job" constantly , so to speak. We find also that they a re 
unusually well post ed on the expenditures of thei r department, 

which is ra ther unusual, and a lso that they a re greatly inte rested 
in the re liability of the tra in se rvice. 

A.s a further step in maintaining an efficient inspection organiza
t ion, a simple system was devised ·which provides for recording 
the name o f each employee responsible for each item of work, thus 
impressing him with his share o f r esponsibility and enabling the 
fo reman to maintain a constant check on his men. 

T here is not much to be sa id o f the old method of general 
repa irs except that accurate monthly records a re kept, showing 
comparisons between similar classes of work per formed on va rious 
cars which enable the foremen to appreciate the value of expendi
tures for both labor and mate ri al and to avoid exceeding pre
de termined amounts. 

T he improvements since int roduced were the placing o f both 
the inspection and overhauling of equipments on a mileage or 
measurable bas is, which, so far, we are glad to state , has given 
very g rat ify ing results. T he accompanying table shows that the 
old method was, as stated, to inspect the ca rs eve ry three and one
half to fo u r days, which, upon investigat ion, we found gave an 
average o f 450 miles per car. Through a se ri es o f experiments it 
was found that this mileage could be increased to 1000 miles with
out a ff ecting the r eliability of se rvice, which reduced the volume 
of inspect ion work mo re than 50 pe r cent, and the amount of 
expenditure 21..5 pe r cent on the Manhattan divi sion and 31.9 
per cent on the Subway division. 

The average mileage of general repa ir ca rs in se rvice during 
a period from t welve to fourteen months under the old system 
was found to be 53,{X)() miles , the maximum 90,000 miles, and the 
minimum 35,000 miles, from which it was decided to adopt an 
average of 65,000 miles between genera l repairs as an experiment, 
thus making a reduction of 18 pe r cent in the ex penditure for this 
purpose. 

To reduce the maximum and increa"se the minimum mileage 
of general repa ir ca rs, and thus equalize the length of time in 
service between general repai rs, a system w as provided for re
adj usting the ca r s on the t rain schedule each month. 

The inspection mi leage of car eQ uipments is kept without addi
tional ·expenditure by the t rain cle rks of the transportation de
partment, and the general repa ir mileage is obtained from the 
mileage depar tment. 

The items of o iling motors, j ourna ls, compressors, etc., to
gether with the wear of carbons, brake-shoes and other parts, 
a re based on mileage compari son, and it has been found, for 
instance, that the former methods of oiling jo urna ls and motor 
axle bea rings each month at from 3000 to 4000 miles could be 
extended to 10,000 miles with sati sfactory results. 

There is mainta ined at a ll t imes a complete reco rd of failures 
of a ll appara tus, and if it is found th ;it any fa ilure r eaches an 
abnormal state, such failu res a re capitalized, a nd the necessary 
expenditures made for cor rect ions in design, o r the purchase of 
new apparatus, w hich is not only a step in the direction of main
tain ing the most efficient service, but has also proven the most 
economical method. 

In addition to these alterat ions, we a re at present experiment
ing with a piece-work system fo r the purpose of p roviding a 
means of increasing the employees' wages, thus obtaining a better 
class of men, and also to eff ect further economies. So far this 
has proven very sa tisfacto ry, for the amounts paid the employees 
a ffected have increased an ave rage o f IO per cent, while the cost 
of the work has been reduced 26 per cent 

SUMMARY OF INSPE CTI ON WORK 

D aily A verage Cars I nspected 

1'.:Iotvr cars, Manhattan .. . 
Trailer cars, Manhattan ... . 
M otor cars, subway . 
Trailer car s, subway 

Av. M il eag e Between Inspection s 

Motor cars, Manhattan ..... . 
Traile r cars , M.1nhattan ... . 
M ot or cars, subway . .. 
T railer cars, subway 

Av. Days O ut Between Inspections 

Mil eage 
System 

lZl 
47 

"' 29 

967. 57 
1,422.44 
1,014.14 
1,459.30 

Motor cars, Manhattan 6.99 
T railer car s, Manhattan . 11.06 
Motor cars, subway 7 .26 
Trailer cars, subway . 11.50 

3½-Da y 
System 

23Z 
135 
110 

8Z 

484 .47 
450.14 
419.04 
380.67 

Reduction 
in Volume 

of Work, 
P er Cent 

47.8 
65.Z 
51.8 
64.6 

Increase in 
Mileage, 
Per Cent 

97. 6 
216.0 
142.0 
282.3 

Increase of 
Time in Service, 

Per Cent 
3.5 99.7 
3.5 216.0 
3.0 142.0 
3.0 283.0 
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Av. Max. Days Between Inspections 

Motor cars, Manhattan ••. 15.17 
Trailer cars, Ma nha ttan 19.00 
Motor cars, subway , . • . . 12.38 
Trailer cars, subway . . . 15.83 

Increase of 
Ti me i,nService, 

Per Cent 
8.0 89 .6 
8. 0 137 .5 
5.0 147.6 
5.0 216.6 

REPORT OF THE ENGINEERING ASSOCIATION'S COM
MITTEE ON STANDARDIZATION 

BY H . WALLERSTEDT, Chairma,n; H , A. BENEDICT, W. H. EVANS, 
H. D. F L EM I NG, J. :M. LARNED, F. 1-1 . LINCO L N, 

PAUL WINSOR 

The utter lack of standardization of material s was forcibly 
brought to light in the tabu lation of the answers to questions sub
mitted by the committee on ma intenance and inspection of elec
trical equipment in the course of its investigations during the 
year r905. The immediate result was the appointment of a 
committee on standardization at the Philadelphia convention. 

Because of the great amount of ground it will be necessary to 
cover ultimately, the committee decided at the beginning of its 
work that the immediate investigation should be limited to those 
questions which have appeared to the committee as being of the 
greatest importance and mos t in need of early adjustment. It 
was furth er considered wise to confine the investigations to such 
parts ,md dimensions of the particula r equipment under consider
ation as would make it interchangeable, leaving to the individual 
worker and seeker after improvement as wide a field of opera
tion as circumstances will permit. 

The committee has also deemed it advisable to avo id designs 
involving patents, and, for the present at least, no attention will 
be given to the chemical analys is of the materi al contained in 
the parts to be standardized. 

After a careful consideration of the subjec t, it was decided to 
confine the work of the year to the standardization of brake
shoes, flange and tread of wheels, rails and journals and journal 
boxes. It will be observed that these parts arc more or less de
pendent upon (and bear a certain relat ion to) each other. As 
preliminary steps toward standardization, it has been considered 
necessary to prepa re data sheets for the purpose of collecting 
such data and drawings as would enable the committee to base its 
future recommendations upon th e experience and practice of the 
va rious street and interurban ra ilways. Copies of these data 
sheets, t ogether with copies of the circular letters which accom
panied them, will be found in the appendix which fo rms a part of 
th is report. 

Considerable thought and time have been given to the prepa
ration of these data sheets, and it has been the endeavor of the 
committee to ask for only such information as would bear directly 
upon the subject under consideration. 

It is grati fying to be able to report that many manufacturers 
have shown a g reat deal of interest in the work set before the 
committee, and that th ey have given ve ry material aid by the 
sending of their representatives to our conferences in New York 
City. The correspondence pertaining to thi s work, which has 
been very la rge, and the printing and distribution of th e data 
sheets and circular letters have been carr ied out through the 
New York office of the American Street and Interurban Railway 
Assoc iation, and we feel grea tly indebted to its secretary for the 
interest he has shown in these matters. The da ta sheets and 
circular letters have been sent in duplicate to over 8oo street and 
interurban railway companies to be fill ed out and retumed with 
accompanying drawings and sketches. A considerabl~ number 
of the data sheets on brake-shoes and fl ange and tread of wheels 
has been fill ed out and returned with sketches and suggestions 
as to proposed standards. T he replies indicate that the managers 
and engin eers of the railway companies realize the importance 
of the work, and tha t they have given considerab le time and 
thought to the preparation of their answers to the various ques
tiot.1s asked. A number of the data sheets rel ating to rails and 
journa ls and journal boxes, together with accompanying draw
ings and sketches, has also been received at the secretary's offi ce: 
although it was not practicable for th e committee to isst1e th esl~ 
data sheets before the middle of September. 

The information obta ined by means of these va rious data sheets 
must be carefully collated and summarized, in order to make it 
practicnhle for the committee to make proper use of the same. 

T he drawings and skctcl1es must also be studied, and new ones 
made up which embody th e recommendations of the various 
companies. This means a large amount of detail work on the 
subjects now under in vest iga tion, which must necessarily de
volve upon your standardization committee during the coming 
years. It therefore docs not appear to the committee to be ad
visable for the association to undertake much new work in the 
line of standardization of equipment at the present time. How
ever, it would be well to begin the investigation of the standard
ization of some few addit ional parts o f elect ric rai lway equ ipment 
in order that the work of the committee may be continuous and 
uninterrupted. It is expected that the standardization of motor 
parts will be added to the work of the standardiz:ation com
mittee for the coming year. 

It is our des ire to emphas ize the necessity of standardization of 
equ ipment. Some street and interurban railways have already 
made sincere efforts to standardize certa in parts of thei r equip
ment, parts that would be standard so far as these particular 
companies are concerned, but no jo int effort has heretofore been 
made in th is direction. Owing to extensions and consolidations 
which are constantly taking place in the various electric railway 
systems, an interchang~ of cars and equipment will ultimately 
become necessary, and it is the hope of the committee that th e 
companies which have not already returned the data sheets will 
give them prompt and careful consideration. 

In its report the committee appended copies of th e various cir
cular letters and data shee ts which were sent out to the electric 
ra ilway companies of the country during the past yea r. 

--~♦♦♦-

REPORT OF COMMITTEE ON CONTROL APPARATUS 

PRESENTED DY J. S. DOYLE 

The qnestion of multiple-unit control was exhaustively treated 
at our last conyention in a paper presented by Hugh Hazelton, 
and it is g ratifying to note that th e use of multiple-unit control 
apparatus for heavy service has increased during the year so 
that its use for new equipments has become the rule rather than 
the exception. 

Both the General Electric and \Vcstinghou se companies have 
continued to develop this type of appa ratus in the respect of 
reducing the weight and number of parts, and also increasing the 
pressu re between the contact ·poin ts of the switches. This latter 
development may be said to be the g reatest improvement accom
plished. 

The committee noted at the last convention that the greatest 
amount of interest was shown in the standard stree t car control 
problem, and Messrs. Olds and Adams made the statement that 
they had followed suggestions of previous conventions and were 
then installing equipments with contacto rs located beneath the 
car, which was for the purpose of obviating th e platform c~lin
drical control failures that have been so generally complamed 
of in the past. This particular type of control has been in se rv
ice some time now, and the committee expects an interesting 
report f rom these gentlemen. 

A number of the members of this association were ve ry 
strongly of the opinion that the multiple-unit type of control of 
standard s treet car serv ice conld not be reduced sufficiently in 
size to permi t of installation in the limited space afforded by the 
o rdinary ca r, but the commi t tee is pleased to state that both 
manufacturing companies have been working with th is end in 
view, and have succeeded in reducing this control equ ipment so 
that it can now be installed on the standa rd st r ee t car. 

The great effici ency of the larger types of multiple-unit con
trol also obtains in the smaller size:., so that this appa ratus should 
be a great improvement over the present practice. 

Progress has been mad e by each of the manufacturing com
panies on control appa ratus for heavy ra ilway locomotive work. 
Single switches hav ing a cap;icity of from 1000 to 20IXJ amperes 
have been developed, but inasmuch as these locomotives have not 
as yet been placed in regula r service this subj ect shall have to be 
deferred until the next mee ting, at which time the control com
mittee hope to have a mo re extensive subj ect to work upon. 

---+-♦.---

QUESTION BOX OF THE ENGINEERING ASSOCIATION 

Q . 1. \\/h ere feeder wires are par tly undergro und a nd partly overhead 
(sam e c ir cuit) have you experienced much trouble from lightni ng injurin r 
undo::°rground cab les, and h ow d o you arran ge lightning arr-ests? 

Place lightn ing a rresters at each eud of the cable, that is, one at 
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the station and one at termina l end ; then. install lightning ar
resters on the line every 500 ft. 

Q. 2. \Vhat do you find to be th e m ost reliable lightning protect ion for 
stat ions on 550-vo lt d. c. service, also on 11,000-volt lra nsmi ssion lin es? 

(r) For 550-volt d. c. st.:i.ti ons a lightn ing arreste r at the station 
on each fee der, and one on each machine gives good protection; 
provid ed the line is al so properly taken ca re of with ar resters 
spacccl from 500 to 1000 ft. apart. 

(2) A wa te r res istance thrown in at the station ,vhenevcr u 
storm is approaching is a good p rotec tion. 

Q. 3. What advanta;xe has th e six-bolt splice-bar over th e lour-bolt? 

(I) On the modern a n d approved type of ra ils no w genera lly in 
u se ,vith the imprnve1l types of jomls on the market, we do 
no t think that a six-bolt splice-bar o r jo int has any advantages 
whatever. 

(2) F ifty per cent more strength to res ist strain in every d i
rection. 

Q. 4. \Vhat is the be st Epacing for int erurban trolley poles? 

(a) This depen<ls somewhat on the type of ove rhead to be con
structed, for the ordina ry d. c. trolley lines with No. "00" or 
No. "000" wi re from 100 to 110 ft., seems to give entire sa tis
factio n. 

(b) P oles should be spaced on inte rurban lines 100 ft. apnrt on 
straight lines and 50 ft. on curves. 

Q. 5. \ Vhat are the advanta ges and disad vanta ges of b racket arm, or 
centcr•pole construction and s uspen sion, as against s ide•pole con structi on 
on int erurban lin es 

Bracket line is cheaper construction, if properly built, and poles 
more perpendicularly for carrying transmiss ion lin es. Side con
struct ion is not so rigid. 

Q. 6. What do you con sider is the proper height for troll ey wire above 
the ra il ? 

(r) I conside r the proper heigh t for t rolley wire above the rail 
at 20 ft or 22 ft. maximum, and not less than 16 ft. under any 
condition. 

(2) Eighteen feet on straight lin e, increased to the height re
qui red by law over rai lway cross ings. 

(3) J\n average height o f 19 ft . 6 ins. gives good result s. 

Q. 7. O n lin es where speeds do not eXcecd 25 m. p, h ,, should th e trolley 
wire be kept as ti ght as it can be wi th ~afe ty, or should it be somewhat 
s lack ? Wh ich condition will g ive the "'ire the lo.ngest li£t ? 

( 1) Do not th ink it advisable to keep the t rolley wire too tight 
under any condit ions. 

(2) On lines where speed does nol exceed 25 m. p. h. the trolley 
wi re should be kept as tight as safety will permit. Tight wire 
g ives lo nges t life. 

Q. 8. What is the proper ten sion for t r olley poles with -!. in,, C,-in, and 
6•in. tro lley wheels, g iving length of pole? 

(1) 25 to 40 lbs. with 14-ft. poles. 
(2 ) 16 to 19 lbs. with 4- in. wheel an d 13-ft. pole, inclu<l1ng 

wheel ; 19 to 22 lbs. wit h 5-in. wheel a nd 13-ft. po le, including 
wheel; 22 to 25 lbs. with 6-in. wheel and 13-ft. pole, including 
wheel. 

(3) The tension of trolley poles should be abou t 25 lbs . against 
the wire with .poles 12 ft. long on inte rurban cars; for city ca rs, 
18 lbs. aga inst the wire, with poles 13 ft. 6 ins. long is suffici ent. 

Q. 9. \Vha t diameter and weight o f troll ey wheels are bes t for use o n 
cnr s in strict ly city service? 

( 1) 5-in. to 6-in., wclght from 3 to 4 ½ lbs. 
(2) A 5-i11 . whee l weighing about 2~/4 lb<;. 

Q. 10. \Vhat d iameter nnd weight of trolley wheels are best fo r usc in 
interurban sen·ice? 

Six-inch, weight about 4½ lbs. 
For speeds up to 35• m. p. h. m:1xi1~rnm, a S-in. whee] 2¾ lbs. 
For speeds above JS m. p. h .,. a 6-in. wheel 3¼ lbs. 

Q. 11. \Vhat mileage i i obtained from trolley~wh eel bushings? 

(Combined an~\vc rs for 11 and 12). 
( 1) Average about 4000 miles on city for four-motor equip

ment s, with ½-in. bushing, I 9/16 ins. in length. 

Q.12. State the di,11neler and length of troll ey-wheel bushing used? 

(2) Average about 4500 miles on 4- in . wheel for ½-i~. x 1½-in. 
bush ing. Average for 5-in. wheel ,v ith ¾ -in. x 1½ -in. bushing, 
6500 miles. 

Q. 13. \.Vhat is t he m ax im um gr ade on any interurban line? 

The maximum grades on ou r interurban lines outside the city 
a rc 3 per cent; inside the city 6 per cent. 

Q. 14. \Vhat weight of rail has been found best adnpted for and most 
tconomical on interurban lin es? 

Q. 15. Is an 80-lb. A. S. C. E. section of T ,r ail sufficiently heavy for 
present and prospective iuterurhan traffic. 

(Combined answer for 14 and 15), ~ 
( 1) This is in course of evolution. We have adopted an 8o-1b. 

A. S. C. E section of T-ra il, and bel ieve it the best for -our 
conditio ns. 

(2) Depends entirely on roll ing stock. For most modern cars 
rno-lb. rail is none too heavy. 

(3) E ighty-pound J\. S. C. E. section is all r igh t for cars weigh
ing up to 25 tons. 

(4) In this vicinity 8o-lb. A. S. C. E. section of T-rail has been 
found most satisfacto ry fo r interurban lines. 

(s) Eighty-pound /\. S. C. E. section of T -ra il is considered 
.sufficien tly heavy for present prospective interurban traffic. 

Q. 16. \Vha t is the cause of co rruga ted rai l on street railway tracks? 
\ Vhat meas ures can he taken for' its preven tion? \Vhat remedy can be ap• 
p li ed to ra ils which are already corrugated? 

A comprehensive answer to any of the three parts of th is ques
tion is impossible, an d this is a subject on which a special com
mittee might well labor fo r some time to come. 

LJ. 17. Is th ere any paint or othe r preparation to be applied to tics or 
poles to prolon g the ir li fe? \ \.'hat does it cost? 

1vlr. Alderman's pape r on "Ties, Poles and Posts" will probably 
conta in a thorough answer to this question. 

Q . 18. \.Vhat is the best type of paving block to u se against T•rail in 
paved city st ree ts? 

(1) \Ve use a square gra nite block from 8 to r2 ins. in length, 
and find that i f care is used in lay ing such blocks and the abutting 
pavement no trouble is experienced. In brick pavement the pla in 
brick is all that is required. A grooved block or brick is not 
necessa ry unless the ball o f the rai1 is unusually deep. 

(2) Brick molded to proper shape \vhere traffic is not too 
heavy. On streets where traffic is heavy and likely to follow the 
rails no pavement wi ll stand. Other rail sections should be used. 

Q. Ul. What is the most approved method of placing and surfacing steel 
t ie construc tion and o f excavat ing for concrete strin ger and floor? Give 
detai l d imens ions? 

Q. 20. Wha t is th e most approved m ethod of concreting fo r steel t ie 
construc tion and br ick pav ing? Give details of conc rete stringers and 
floors, 

Q. ~I. G ive spacing of tics and ti e-rods with reference to each other and 
tb e rail j oints? 

Q. 22. \Vhat is a good rul e of thumb for proper c urve elevation on an 
interurban railway? 

Q. 23. Would th e u :0e of metal tie-plates tend to lessen the electrolysis 
bet wen rail-bnse ond spike-head? 

VVhere thi s electrolysis exist s I bel ieve a tie-pla te would only 
se rve to accentuate it ; proper bonding is the best remedy. 

Q. 24. H ow many miles of interurban track can o r sh ould he maintained 
per t raekmen e mployed? 

The general practice on interurban roads has been to maintain 
too few men for this work. T he writer 's opinion ls that one man 
to 2½ miles is nearly right. 

Q. 25. \Vhat is th e most advantageous width for rights of way for in
terurban lin es? 

( 1) Unless the country traversed is unusually fiat and level, 
100 ft. ls advisab le, as it provides fo r all ordinary contingencies 
except particularly deep cuts or fills. 

(2) A right of way 60 ft. wide is sufficient fo r most conditions. 
(3) Inte rurban llnes should have right of way 50 ft . wide. 

Q. 2G. Which do you find cheaper in elimin at in g weeds fro m privat e 
right of way, chemical s or manual lnb or ? If chemicals, what formula and 
m ethod of ::ipplying can be used ? 

(I) Believe that a process of burning with a gasoline burner 
can be perfected which would be most efficacious. 

(2) The use of chemicals is much cheaper than manual labor. 
There are severa l arsenic compounds upon the market for this 
pu rpose. They may be app lied from a sprinkling car made of 
\vood by using brass piping and valves. 

Q. 27. What per cent depreciation is there in the sol dered type rail bond 
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a fter a period of five years on exposed or unex posed track? Do you consider 
soldered bonds equal to compressed bonds? 

Q. 28. What is the cost per cubic foot for the constructioin of a modern 
car house? State the t ype o f constr uct ion, and genera l featur es. 

(1 ) An extensive car house and shop combined, built with br ick 
walls, steel truss, monitor roof, which is covered with slate, not 
fireproof and without sprinklers, cost 5.8 cents per cubic foot. 

(2) A car house built of 1·einforced concrete throughout, having 
roof supported on columns, all of reinforced concrete, equipped 
with sprinkler sys tem, including aisle spr inklers, metal sash and 
wire g lass, making a fireproof build ing , cost 7 cents per cub ic foot. 

Q, 29. In n car house, wha t is the best di stance between track centers 
for a system of between 300 miles and 400 mil es of track, and oper ating 
from 500 to 800 cars? 

(I) Track centers 10 ft. 6 ins. can be used to advantage where 
the cars do not exceed 8 ft. 2 ins. over posts. Increase this if you 
can afford it. 

(2) Car houses should be built with tracks 15 ft. center. 

Q. 30. What is the most practical desig n for pits to be used in operating 
car houses? b 

(1) In a car house where inspection of cars is a large item, the 
pits arranged with depressed ais les are desirab le. By using a deep 
g irder rail the same may be supported upon I-beams or columns 
every ro ft. The aisle should be depressed 18 in s. below the head 
of the rail. 

(2) Sidewalks to be formed of concrete, using wide base ra ils 
anchored to walks or plates riveted to base of rails used to give 
bearing. Pits to be connected in pairs by passage ways. Drops 
for wheels should be placed on one or more pits. 

(3) The most practical des ign for pits in an operating car 
house are those where the tracks set on concrete pi llars, leaving 
the entire space undernea th the tracks open. This is a n economical 
construction, and g ives plenty of space for ventilat ion between 
different pits, and by setting the girder rails in the concrete pedes
tals a rigid track construction is obtained. Between the tracks 
can be floored with ½ -in, openings between the planks. This will 
be found a considerable better construc tion than the usual mode 
of making a cont inuous pit for each track. 

Q. 31. \Vhat pro portion o f the total trackage in the house should be 
devoted to pits? 

( 1) About 20 per cent of the trackage should have pits. 
(2) I would consider that the smaller car houses should have 

pits under all the tracks, and for larger houses 50 per cen t of the 
tracks should be pits, arranged so that the ca rs pull over the pit 
end of the tracks upon coming into the house. 

Q. 32. \ Vha t is the mileage obt a ined upon ar ma ture bearings for the 
various t ypes o f motor s? 

( 1) VVith o il lubrica tion packed \V ith wool waste about 50,000 
miles; oil lubrication with wick-feed oi l cups about 25,000 miles. 

(2) Ave rage mi leage of armature bear ings for West inghouse 
49 motors, 26,926 miles. Average mileage of armature bearings 
for Westinghouse 56 motors, 30,381 miles. Average mileage of 
armature bearings for Westinghouse 3 motors, rg,075 miles. 
Average mileage o f armature hearings fo r \Vestinghouse 12A 
motors, 23,394 miles. Average mileage of armature bearings for 
G. E. 800 motors, 17,998 miles. Average mileage of a rmature 
bearings fo r G. E. 1000 motors, 27,321 miles. 

Q . 33. In case babbitt is used, what is the formula of same? 

( 1) In making babbitt metal for armature bearings for various 
types of motors the following formula wilt be fo und to be qui te 
sat isfactory: Tin, 82 per cent; antimony, IO per cent; copper, 
8 per cent. 

The copper should be added after the other mixture is thor
oughly melted. As a simple shop test fo r testing babbitt metals 
of va rious makes to insure un iformity in the met~1l and also to 
determine approximately the materia l of which it is composed, a 
simple drop test will be fo und to be of advantage. This should 
be arranged with a drop of a kno\vn weight falling a certain dis
tance, and a record kept of the number of blows requi red to 
break a bar of the metal of va'rious compositions. 

(2) Babbitt formula: Tin. 64.5 per cent; antimony, 9.5 per 
cent; copper, 2.0 per cent; lead, 24.0 per cent. 

Q. 34. \Vhat is the average of oil lubricated motor bearings o n in terurban 
ca rs equipped with four 50.hp, four 75-hp or fou r 100-hp motors? 

With four 65-hp motors we obtain an average of 6o,ooo miles. 
Q. 35. H ave any oil cups been found to be en tire ly satisfactory to re place 

cups on motors not designed for oil? 

(1) While it cannot be said that oi l cups have been found to be 

entirely satisfactory to replace cups in motors not designed for oil 
cups, oi l cups arc a very great improvenient over the original 
mode of lubrication, and, if g ivc.:n proper attcn~ion (as required ), 
periodical clean ings, a very much more sat is facto ry result will be 
obtained. A lubrication by wool waste packing and oil placed 
in the oi l cups not designed for oil will be found to be consider
ably more satisfactory than the lubrication originally designed 
for these motors·. 

(2) Yes. 

Q. 36. What is the hest m etho d of g r inding a ro tary en g in e's air valve? 

\Ve arranged an o ld hand drill to accomplish this work, tlii s 
drill had an automatic feed whcrl at the top, opera ted by a 
leve r and dog, which engaged in the teeth on the feed wheel, the 
lever being operated by an eccentric on the driving shaft. 

The ma in spindle o f th e drill was ex tended through to where 
the fee d wheel was, and in place of the feed wheel a n arrangement 
was made to hold the valve with its face up, the valve seat was 
then placed on top of the va lve and attached by springs to the 
lever operated by the eccentric. 

The operation is as follow s : The mach ine is driven slowly by a 
small bell and pulley, which was substituted for the hand power 
arrangcmc.:nt; as the ma in spindle revolves the valve is rotated, 
and the va lve sea t, resting by its own weight upon it, is moved 
from side to side by the motion of the a rm; by the application of 
powdered emery and oil the g rinding is carried on. 

Q. 37. \Vhat is t he li fe and cost (per 1000 wheel-miles) o f cas t-iron wheels, 
including grinding? 

(1) On four-motor equipments, city service cast-iron wheels 
average 40,000 miles. 

(2) The li fe of cast-iron \vhcels i11 city service should be about 
40,000 miles, and the-cos t per IOOO miles about 70 cents. 

Q. 38. What is the life and cost (per 1000 wheel-mi les) o f rolled s teel 
wheels? 

(1) The li fe of ro lled ~tee! wheels should be at leas t 120,000 
miles. 

Q. 39. What is the life and cost (per 1000 wheel-mile s) of steel-t ired 
wheels, cost based on cost o f tires only? S ta t e average number of turn in gs, 
cost of same and mileage for each turning ? 

Q. 40. What ar e the adv a,ntages and di sadvantages claimed for th e rolled, 
forged and st eel-tired wheels? 

Q. 41. \ Vhat average mileage 0 is obtained for each in city and suburban 
ser vice for 1-16-in. reduction. in diameter? 

Q. 42. Wha t k ind of ce nter for steel-tired wheels are best for u5e u nder 
city cars? 

Q. 43. Do hard brake-shoes wear out the tread of the wh eel faste r than a 
softer shoe on a surface road? 

No. 

Q. 44. \Vhat is the best desig n of int erurban brake hangers and han g ing 
to minimize or overcome the chattering or " hogging" o f the brakes as the 
car is brought to a stop? 

(1) There are several improved hangers on the market designed 
specially to meet this condit ion. 

( 2) A slide brake rigging, having a wea ring shoe sh runk on the 
ends of the brake beams, and we;ir plates, wh ich can be shi mcd 
in the brake slide castings, will meet this condition sati sfactor il y. 

Q. 45. \Vhat is the best way of refi lling a controlkr cy lin d er? \Vhal ma
terial is used? 

Q. 46. \Vhcn the controll er, circuit breaker and mo tors are in good eo n<li• 
tion, wha t ca uses a controlle r to blow u p, and what can be done to pr event 
it? 

Q. 47. \Vould it be best on an interurban car to have each motor sepa• 
rately fused in addition to the main circuit br eraker? 

Yes, the individual fuse on each' motor makes the best ar
rangement in addi Lion to the circuit breaker, particula rly with 
four-tnotor equipments. 

Q. 48. \Vhat special provisio ns should be made wh en buildin g car s for 
limited service, to accommo date the comm er cial traveler and hi s bagga ge ? 

It would appear Lhat the only special provisions which shoul d 
be made when build ing ca rs for limited service to rlccommodalc 
the commercial traveler and his baggage would be to build the ca r 
sufficiently long to permit three compartments, i. c. , the baggage, 
smoker and coach dep;irtments. Thi s can be done very nicely 
with a car 6o ft. long, which will leave a baggage compartment, 
which wi ll also accommodate the moto rman and the nccess ;iry 
apparatus. Cars in serv ice i 1.1 this loca li1y a rra nged in this man
ner are g iving ve ry good sati sfaction. 

Q. 49. Is there o.ny compound which can be recommend ed for use in 
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cleaning cars, and if so, what kind and in what qua:ntity should it bl!', 
used? 

A cleaning compound composed of linseed oil soap, of which 
there are a number of makes on the market, has been found to be 
qu ite satisfactory for cleaning cars at the car house, 8 lbs. will 
be found sufficient to clean a double-truck car and 10 lbs. to 
thoroughly clean an interurban car. This does not refer to 
cleaning a car preparatory to rcvarnish ing. 

Q. 50. \Vhat plan would you recommend as best adapted for repair shop 
and car house, ope ra t in g about forty-five suburban cars, where the ground 
is unlimited? 

\Vhere sufficient ground is obtainable a double-end barn and 
repa ir shop will be found to be a decided advantage, where the 
cars can pull through the repair shop end and undergo the neces-

F I G. ],- COMBI NATION REVERSE WRENCH 

sary inspection and repairs, and pass on into the barn and out at 
the other end into service. This ,vill be found a considerable 
saving in time and labor in handling the cars with the least pos
sible expense. 

Q. 51. \iVhich is the more p ractical, a tra nsfer table or double-end shop? 

\.Vhere sufficient ground is ava ilable..,,a double-end shop is a de
cided advantage over using a tr ansfer table. 

Q. 52. \Vhat is the p ractical result . fro m a car-body standpoint, of plat
forms 6 ft . or 7 ft. long? 

Q. f>3. \ Vhat ar e the average we ight s of cars? Give lengths over corner
post s and over bum per s. 

FIG. 3.-MOTORMAN'S TOOL BOX, CLOSED 

(I) 40,000 lbs., including trucks and electrical equipment. 
Lengths over corner posts 29 ft., over bumpers 41 ft. 

(2) Semi-convertible car, 30 ft. 8 ins. over curner posts and 
42 ft. over bumpers; four-motor equipments, weight 45,000 lbs. 

Closed car, :28 ft. over corner posts, 40 ft. over bumpers ; two 
motors, double truck, "veight 29,230 lbs. 

Convertible car, 30 ft. 5 ins. over comer posts, 41 ft. over 
bumpers; two motors, double trucks, weight 31,700 lbs. 

Closed car, 23 ft. over corner posts, 34 ft. over bumpers; two 
motors, single truck, weight 22,286 lbs. 

Open cars, twelve-bench, 31 ft. 9 ins. over comer posts, 40 ft. 
over bumpers; two motors, double trucks, weight 30,744 lbs. 

Q. 64. How many roads have discontin.ued the use of sand cars, in 
ordCr to decrease th e numb er of fl.at wheels, and what has th eir experience 
be en? Has ·it not resulted in an increase in accidents? 

(I) Roads using steel wheels can dispense with sand cars, 
except when ra il is extremely bad. 

FIG. 2.- MOTORMAN'S TOOL BOX, OPEN 

(2) \Ve do not use sand cars, but have four sand-boxes on 
each car. The question o f skid flat s does not alone depend upon 
the use of sand cars, brake pressure, and the method of hanging 
the brake affect this problem as well. 

Q. 55. How can the mechanical department best assist the manager to 
build up business of evening riding on an interurban railway? 

Having the cars neat and clean and so designed that it will be 
a pleasure to ride on them, at the same time be sure that your 
electrical equipment is in first-class condition. 

K INKS 

I. Combination reverse wrench which can be used on a road 
where GE-K type controllers a re used, and also the multiple-unit 
type M, the right-hand end operating K-6, K-rn and K-n, and the 
left-hand end C-6, C-8, C-28, etc. This wrench is shown in Fig. I. 

2. Tool box for motormen. Its outside dimensions are 13 ins x 
16½ ins x 6¾ ins. Fig. 2 shows the box open, while Fig. 3 shows 
the box closed. 

It cuntains the following: One r ed fu see, one green fusee, one 
8-in. flat mill file, one 10-in. monkey wrench, four two-ply copper 
ribbon fuses, 800 amp.; two four-ply copper ribbon fuses, 400 
amp.; one 14-oz. machinist hammer, four ¼ -in. x 6-in. headlight 
carbons, I pair 8-in. side-cutting lineman's pliers, one combina
tion reverse wrench, one 9-in. screw driver, one 8-in. flat cold 
chisel, ¾ -in. octagon, four 25-amp. cartridge fuses, three 25-amp. 
cartridge fuses, four 10-amp. cartridge fuses, four 4-amp. cart
ridge- fuses, three 3-amp. cartridge fuses, one 16-cp. incandescent 
white globe, one I-amp. fuse wire, one 16-cp. incandescent ruby 
globe, two 150-amp. cartridge fuses, one roll acme tape, one switch 
rubber, six railway torpedoes , one red flag, one trolley rope, six 
No. 6 rubber-covered cable, one pair rubber gloves, one padlock. 
Weight of box fully equipped 28 lbs. 
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PROCEEDINGS OF THE AMERICAN STREET AND INTERURBAN 
RAILWAY ENGINEERING ASSOCIATION AT THE 

COLUMBUS CONVENTION 

MONDAY MORNING SESSION 
The fourth annual meeting of the American Stree t and Inter

urban Railway Engineering Association was held at the Fair 
Grounds, Columbus, Ohio, Oct. 15-17, 19o6. 

President H. H. Adams, of Baltimore, Md., called the first 
session to order on Monday morning at II :15 o'clock, and in
troduced E. C. Spring, president of the Central Electric Rail
way Association, who made the address of welcome, in part as 
follows: 

MR. SPRING'S ADDRESS 

Mr. President and Gentlemen: It seems very pertinent and is 
also very gratifying to me that the first words of welcome to be 
given to this great convention this morning should come from 
those who are co-laborers in the same field; in other words, a 
welcome of one brother to another. \Ve of the Central States 
feel highly honored to think that the American association has 
arranged to hold its convention in the State of Ohio, and partic
ularly in the city of Columbus. We feel particularly honored 
and gratified that you are with us. This association has a great 
many allied associations, and associations that have been off
springs from it. The Central Electric Railway Association, 
comprising as it does all the Middle Western States, represent
ing more particularly the interurban field, is the child of the 
parent organization, and as president of that association, it gives 
me great pleasure to welcome you to the State of Ohio, and to 
its capital city, Columbus. We feel that by your meeting here 
in this city, the inspiration which will permeate the electric 
field after you are gone will be great, and that we witl receive 
a stimulus to renewed activity which will produce great results 
of benefit to the industry which we represent, and we believe 
that you will take with you a more comprehensive view of the 
interurban field than you have had before. 

The interurban field in itself occupies a position quite distinct, 
being different from the municipal operation of street railways 

· and suburban operation, and I trust that every delegate to this 
convention will make it a point to traverse the States of Ohio 
and Indiana that he may better see for himself what is being 
done in this field, and all the managers of the various roads 
connected with the interurban field stand ready to give you any 
hospitality, any courtesy, that you may desire. 

Your Engineering Association occupies in my mind one of 
the most important positions to-day in the electric railway world, 
inasmuch as the gigantic task of standardizing equipment has 
been placed at your door and the entire electric world is .watch
ing the results which will be the outcome of your deliberations, 
and until that time comes, when we can lave a standardization 
of equipment, from the rail to the wire, we can not hope to 
gain the results in operation which we will do at that time. 
(Applause.) 

Mr. President, I again extend to you and the members of the 
Engineering Association a hearty, royal welcome to our com
monwealth and to this capital city. (Applause.) 

President Adams thanked Mr. Spring in the name of the asso
ciation for the cordial address, and hoped that the associatiori 
members would avail themselves of the opportunity set forth to 
study this interurban field. He then introduced J. H. McGraw, 
president of the Manufacturers' Association, who spoke as fol
lows: 

MR McGRAW'S ADDRESS 
Mr. President and Gentlemen: I am sure it is not necessary 

for me to go to the platform to say anything I may have in 
mind, because the Manufacturers' Association has not really got 
under way yet in so far as the oratorical part of the convention 
is concerned. You know the manufacturers are men of deeds 
and_ action and not men of speech or poetry, like our friend, Mr. 
Spnng. (Applause and laughter.) But I can say, Mr. President 
and Gentlemen, on beha]f of the Manufacturers' Association 
that we have been at work on our part of this convention sine~ 
last Mar~h, and you se_e the result. You see here six buildings, 
well eqmpped, well laid out, and the exhibits all in readiness. 
The last circular said that there must not be the ~ound of a. 
hammer or a saw after 6 o'clock on Saturday night. That con .. 

dition we did not quite fulfil, but I am sure, Mr. President, you 
hear no noise here at the present time. 

\Ve ·are the allied assoc iation of the American Str eet and Inter
urban Railway Association. We are here to help in every 
possible way, and we believe that when you go- away from this 
convention you will say that never before have the manufactur
ers placed in position such an ideal exhibit, so comprehensive 
and so well done as is the present exhibit here in the city of Co
lumbus. And I might say in passing that never befo r e have 
we had so good a lay-out, so many buildings so well arranged 
as we have in this city of Columbus. The people of Columbus 
in every way have been most hospitable ,and kind and have 
facilitated our work in every possible manner, so that I am sure 
that none of us, the parent association or any of th e affiliated 
associations, will have any regret whatever in coming to the 
city of Columbus for this convention. As the president of the 
Central association has so well said, this to-day is the center of 
the great interurban field, and the interurban railway as a rail
way has just begun. The possibilities in what is in sight during 
the next five years are marvelous. No other word will cover it. 

Mr. President, we believe that the Engineering Association 
has a great work; we believe that the way the parent and the 
affiliated associations have been put together is on right lines, 
that the present plan is broad-gaged and comprehensive ; we 
believe that the parent organization and its affiliated associ
ations are to become the greatest technical and scientific or
ganizations that this country affords in any field of activity , 
and the Manufacturers' Association, as allied with you, will do 
its full part in every particular, not only in the development of 
apparatus, but in these gatherings in a social way, and from 
the point of view of exhibits, to your entire satisfaction. I 
thank you. (Applause). 

President Adams said the members of the Engineering Asso
ciation appreciated the remarks of Mr. McGraw in reference to 
the manufacturers' point of view, so far as they as engineers 
were concerned, and the engineers were ready to meet the 
manufacturers more than half way in their efforts td solve the 
problems that are constantly arising. 

The minutes of the last meeting were approved as publish ed. 
President Adams then introduced John I. Beggs, of Milwau

kee, first vice-president of the American Associatiotl, who com
plimented the engineers upon the· splendid work that had been 
accomplished by the Engineering Association. Mr. Beggs ex~ 
pressed his pleasure at having the opportunity of meeting with 
the Engineering Association, and expressed the hope that he 
might be able to attend many of its sessions. 

President Adams then read an address, as follows: 

PRESIDENT ADAMS ' ADDRESS 

Gentlemen :- The executive committee of the American Street 
and Interurban Railway A ssociation decided this year to give 
special attention to the interurban field at the annual meeting, and, 
in determining upon the location for the convention, O hio was se
lected as the State having the lar gest interurban mileage in the 
United States and this beautiful city of Columbus, the capital, 
was decided upon as one of the great est interurban centers in 
the State, if not in the country. The wisdom of this selection is 
beyond question and the cordial welcome which we have received 
speaks well for the success of this convention. 

This is the fourth annual convention of th is associa tion, the 
past three having been held under the name of the "American 
Railway Mechanical and Electrical Association." Du ring the 
last year we have passed through the stage of reorganization and 
we stand to-day upon a much firmer plat fo rm than ever before 
in the history of the association. W e are now connected in a 
definite manner with the main body, the American Str eet and In
terurban Railway Association, and ar e linked closely with the 
other allied associations, namely, the Accountants' and the Claim 
Agents'. \Ve have a representative upon the executive committee 
of the American association (or the main body) and the benefit 
of this is that our association has a direct voice in the general 
work of that body, and, especially, as it r elates to the allied asso-
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ciations, our financial condition has been decidedly benefited. 
The snm of $2000 was appropri<1ted for th e carrying on of this 
year's work a nd appropria tions are to be m ade each year from th e 
main treasury, as th e requi r ements of the associat ion demand. 

At the convention held in Philadelphia the quest ion of reor 
ganization was placed in the hands of your executive committee, 
with power to act, and, in accordance with the resolu tions pa ssed 
at that time, this committee prepared a constitntion and by-laws, 
which were finally accepted by the executive committee of th e 
American association. The const itution and by-laws were ar
ranged to conform in as many pr1rticulars as poss ible with the 
constitution and by-laws of the Accountants' and Claim Agents' 
Association, as it seemed des irable to make this arrangem'ent in 
order to have some uniformity between them. The indiv iduality 
of onr associ ation has been full y maint ained; \-V e have ou r officer s 
and a secretary and treasurer. who is separate and d istinct from 
the secreta ry of the American assoc iation. 

One of the mos t difficult fe a tures with which your committee 
had to contend in thi s reorgani z:i.t ion was the question of taking 
care of the individual members, who were termed "active mem
bers" in th e old association. T.his question was finally determined 
by having the activ~ m embers of the ohl association become as
sociate members of the American Street and Interurban Railway 
A ssociation and ally themselves with thi s, the "engineering" 
branch . This is a fortunate method of taking care of the indi
viduals, as it g ives th em all the advantages of membership in 
the eng ineering association as well as membership in the Ameri
can association. 

At this point l des ire to ext end my thanks to the members of 
the exeeu ti \"C commit tee of !hi e_ association for th eir co-opera
tion and :1hle ass is ta nce in this matter. It required a great 
amount of work to arrange and re-a r ra nge a constitution .and 
by-laws, which would conform to the plan as outlined la s t year by 
the American assoc iation, and it was through th e valuable as
sistance of the various members of thi s committee tbat we were 
able to present an acceptable const itution and by-laws. 

\Vhilc speaking on this question of reorganization, I desire to 
tha nk \V, Caryl Ely, the pres ident of tbe American associa
tion, and the va rious gentlemen allied with h im as represeu tin g 
that body, as well as the presirl.ents of the oth er allied associa
tions, the members of the execu tive committee for the kind con
sideration which they have given our association in thi s matter, 
and I can assu re you, gentlemt!n, that, with this kindly feeli ng 
existing, th e success o f our assoc iation under the reorganiza
tion is assn red. 

Yo11r committee, in conside ring the work for this year's con
vention, was confronted with th e fact that there is a large amount 
of work lo be accnmpli -"li ed by this association , and we had to 
confine ourseh-es to subjec ts which we considered of g reatest im
portance for present ation at this meeting. Th e subject s selec ted 
wi ll speak for themselves. Continuous work has been accom
plished th rough standing committees, either carried over fro m 
previous years nr recently appointed, such as the committee on 
standardization . T his is a de c_ irable m ethod of carrying on the 
work, as the changes whii.:11 are taking place in the railvvay worl(\ 
r equire constant study in order t o keep abreast of the times. 
Although it is not my pmpose, at t_hi s time, to ontl ine definitely 
th e work for the fntL1re, there is one point which appeals strongly 
to us a ll as being worthy of considera tion and tha t is the ques
tion of constrnction of our buildings, partirnbrly from the fir e 
standpoint. \Vithin the pas t few years \Ve h aYe had several ex
amples of what may be done in th e line of fireproofing b11ilding in 
connection with conflagrations, and I speak from experience when 
I say that it is possible to build in 'such a way as to wi thstand 
the attacks of a conflagra tion. At present each of us is working 
out his plans as they are needed, and, if son1e combined steps 
could be taken in thi s direc tion it would be of g reat benefit for 
the fntur e. This is a matter that the insurance committee is to 
report upon, but the detai ls of constrnction belong to our engi
neering association. Take, for example, th e new schemes of -fire 
prot ection in car houses by the use of aisle sprinklers. Up to 
date, there have been a number of car houses equipped with these 
sys tems. Ar e we sure that the present method of insta llation is 
the best, or is it po sc_ ible to improve it? This is a subject into 
which tlie association can well afford to look. 

The standardization committee, which was appointed dur ing 
the past year, has been doing a vast amount of work. I t was not 
the intention of thi s committee to so lve this vas t problem in one 
jump, but to attack the same in a systematic manner in order to 
lay the foundation or basis on which to work, and, although the 
committee has no definite conclusions to submit for the approval 
of the association at this mee ting, the work wh ich they have laid 

o ut has been very thor ough, and an examination of the data 
sheets tha t were sen t out hy the committee will show the details 
they have undertaken . 

The commi ttee has met w ith liberal r esponse from the various 
roads, and it is hoped, in th e future, th e response will be even 
greater. A t the present t ime it has under consider ation brake
shocs, wheel tr eads, flanges, j ournals, journal boxes and rail sec
t ions. I n the w ork of standar dization your committee has en
deavored, as fa r as possibl e, to confer with the manufa ctttrers 
interested in the various part s and it has m et with very encour..: 
aging responses from every direction. It is the hope of the com
mittee that among the resu lts to be accomplished in the future 
w ill be the standard ization of cert ain pa rt s of the electrical equip
ments, especially s t1 ch parts as th e commuta tors, bru sh holders 
and brushes , gears pinions and axle bear ings upon motor s of the 
same horse-power. This resu lt can only be accomplished by the 
fu ll co-operation of the various electri cal companies interested. 
but I feel sure that when the committee is ready to take np this 
question. the companies ,vill stand ready to assist it in every 
possib le way. 

Before leaving thi s subj ect , however, I want to extend my 
thanks to the committee and particularly to it s chairman, Mr. H. 
\V.a 11erstedt, for the able and earnes t work tha t has been done up 
to the present time, and, although the w ork is in its infancy, I 
am confident of its success. 

During the month of March , 1900, one of the members of the 
execntive committee, who was elected at the P hiladelphia con
vention, \V. Boardman Reed, resigned his position on that com
mittee , owing to the fact that he had left the services of the New 
York City Rai lway Company to ente r into priva te bus iness. It 
was with great regret that Mr. Reed 's resignation had to be ac
cepted, as he had been of the grea test assistance as a member of 
the committee. \N. T. Dougan, of the New York City Ra ilway 
Company, was appo inted in h is place by the executi ve· committee 
in acco rdance with the by-laws. 

Onr association has fo r it s obj ect the bringing together of 
those engaged in street and inte rurban railway engineering fo r 
the interchange of ideas; to acquire and distr ibu te information 
and to promote 1111iformity of practice. \Ve bring togethe r under 
the head of "Engineering," constr uction and operating engineers 
of all branches in rai lway work and 11 po11 u s as engineer s r es ts a 
gr eat duty. \Ve do not necessa r ily come in direct contact with 
the public, rather occupying the position of the "men behind the 
guns," but the engineer's duty to the trave ling pnblic is of the 
g rea test importance. Upon him rests the question of reliability of 
service. If there is trouble in the power honse, in the overhead 
lines and cables, or on the cars, it is "up to the engineer." It is 
his duty to reduce to a minimum the interrupt ions due to defects. 
Nothing is more aggrava ting to the t ravel ing public than interntp
tions to the se rvice. Explanat ions a re not wanted, but con
tinuity of service. In the per iod in which we ar e operating 
we are facing questions of great moment as aff ecting the re la
tions of onr companies to the traveling public, and may it be the 
~1im of this association so to direc t its work , that it will be of 
the gr ea tes t assistance in master ing these riuest ions; and may wt~ 
as <."n g ineers so fulfil our duties to our respective companies, and 
th rough them to the trave ling public, as to g ive that r eliable 
se rvice which is desired and thus r ender the most effective ser
v ice poss ible in connection with these problems. 

In conclusion. let m e say that the hasty glance we have had 
thi s morning of th e exhihits, whi ch have been prepared by the 
lvTanufacturers' Associa tion, is certain ly an indication that we can 
spend considerable t ime in studying them to our profit. \Vithout 
doubt this is the fines t lot of exhibit s over go tten together for 
one of our conventions and the Manufacturer s' Association has 
our congratulat ions. 

I wish to ext.end my thanks and appreciation to the executive 
committee and other members of the association for their h earty 
co-operation during the pas t year. The ass istance g iven has been 
of gr ea t value to the assoc iation and to me in carrying on the 
work. 

President Adam s then invit ed \V. B. Brockway, president of 
the Accoun ta nts' Associat ion, to address the meeting. 

hfr. Brockway said it was not his purpose to make any 
remarks when he enter ed the room, but had rather hoped to 
take the pos ition of the sig ns which are put at crossings. He 
\Vanted to "stop, lo ok and listen ," rather than talk. He was 
g lad of this opportunity, however, to express the intei-est and 
sym pathy of the accountants in the work the engineers are 
do ing. The interest between the two associations is very 
natural , because each accountant in his own company is very 
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much intere~ted in the work of the engi neer ing department. 
The work of th e accountants and engineers is very close ly 
allied in the practical ope ra tion o f the railr oa ds, 0and it seems 
ve ry natural that the associations themselves should be interested 
in each other's work. He extended a cordial invitation to th e 
delegates of the Engineering Associaton to attend th e meetin gs 
of the accountants. 

Secretary Mower then read the minutes of th e various meet
ings of the executive committ ee which had been held during the 
fiscal yea r. These minutes embodied the r ecord of the work 
transacted by the committee in the management o f the associ~ 
ation and the arrangements made for th e annual meeting. 
These minutes were approved as read. 

The repor t of the sec retary and treasurer was then read a nd 
approved. 'fhe treasurer's repo rt showed receipts o f $2,272.63; 
expenses, $2,109.97; balance, $162.66. 

Pres ident Adams stated in this connection that th e fin anc ial 
matters of the association are now on a different basis, as the 
American association supplies th e funds needed to carry on th e 
work. H e said the Amer ican association recognizes that th e 
Engineerin g branch is doing its work in the manner in which 
it shou ld be done, and is wi llin g to app ropria te the necessary 
funds with which to do it. This year it has been a ma tter of 
running a little close in the expenses, because it was rathe r 
doubtful just what the receipt s of th e A mer ican assoc iation 
would be, but the r eport which the treasurer of the m ai n assoc i
ation would submit sh,ows that t he reorganization is on a sub
stantial basis. This year the E ng iu cering Association had done 
comparatively little committee work, but the president beli eved 
that when it desired to do more committee work the expenses 
of th e committee would be taken care of by th e main associ
ation. 

The president then appointed the following committee on 
reso lution s : G. J. Smith, o f Kansas Ci ty; Charles Hewi tt , of 
Philadelphia, and E. \V. Olds, of M il waukee. 

Sec retary Mower then read a letter from S. N. Rhoades, 
president of the Claim Agents' Assoc iation, invitin g the mem
bers of the Engineering Association to be p resent at the meet
in g o f the Claim Agents' Association; also a letter fr om \V. 0. 
Tho mpson, of the Ohi o State Unive rsity, extending an invitat ion 
to the d elegates to visit the buildings of the U nive r sity and to 
in spect the equipment of the va rious departments and the work 
that is being done; a lso· a letter from R. A. Read, representing 
the Centra l Union T elephone Company and the American Tele
pho ne & Telegraph Company, extend ing the cour tesy of the 
telephone lines of these companies, the long-distance se rvice to 
be used after 6 o'c lock at nig ht. The secretary also read a letter 
from l-1. A. \ Va llerste<lt. d 1airman v f the standard ization com
mittee, regret ing his inability to be present a t the mee ting-. 

The meeting then adjourned for luncheon. 

MONDAY AFTERNOON SESSION 

P resident A dams called the mee ting to order at .2:10 o·clock 
and invited President E ly to add ress the members in regard to 
the reorganized associa tion . 

M r. E ly, in referri ng to the association, said that its success 
was now practically assured. Nevertheless th ere was consider 
able yet to be done, especially in d emonstrating the advantages 
of the new body. The E ngineerin g Associat ion is one ol the 
mosJ important branches of th is organization, a nd one that ap
peal s in the st ronges t possible wny to some of the larger rucmbers 
of the pa rent association. He fav ored such an association, unless 
it should take a form injurious to the older organizat ion; but if 
it took that form, he was unalterably opposed to it. Mr. E ly sa id 
that he referred to the matter because some of the delegates rep
resented those grea t companies, and he tho11glit that not ice 011 ght 
to be served on them in a manly and firm way, that there is room 
for both, and that there m ight be such an organizat ion wh ile the 
benefi ts of the present o rgani zation remai ned as R'rea t or even 
grea ter than if the other did not exist. Bnt, whether that sha ll 
come or whether it shall not come, tfr. Ely said he looked to the 
Engineer ing Association, and its members as indi vidual s, to be 
mindfu l 01 the great benefits which come from these associations 
and this group of associations. He di(l not think that a man from 
Missouri wo11ld have to be show11 anything after he should spend 
a week at thi s convention. The troub le is th at it is difficu lt to 
ge t here those who a re at th e heads of the larger companies. 
T he)' are busy men, their minds are engrossed with problems that 
arc of themselves, and apart from the problems that their sub~ 
ordinate officers o r heads o f departments entertain, and it is 
difficult to get them to come here, and difficult to get the result s of 
the work that has been done brought to their attent ion. Each 

member can be very instrumental in car rying and imparting in
formation to the managing officers and the execut ive officers con
cerning the value of the work. Mr. E ly concluded by compliment
ing the associa tion on its efforts. 

President A dams then called upon Mr. Doyle to pre sen t the 
repo rt of the committee on control apparatus. This report is 
published on page 719. 

P res ident Adams then declared the report open for discussion. 
G. J. Smith , o f Kansas Ci ty, said that the Metropolitan Street 

Ra ilway, of Kansas City, has had in se rvice for three months 
thirty cars. 30 ft. 7 ins. over corner posts, with the type-M 
multiple-unit control. These cars operate as si ngle units, and 
from present indications the r esult s wi ll be so fa r superior to 
the platfo rm controlle r t hat th e rnanag-cment to-day is con
si dering insta ll ing the type-M con trol on 120 of the same type 
of equipment and doing a\vay with the platform control. This 
cont ro l is ado pted to ge t rid of panics created by troubles in 
controllers operated on the platforms. In Kansas City the 
grades are such that at times the motors take in 8oo amps., at 
575 volts. The average amperes on the Troost Avenue division 
are 153, o n ten second s reading. That current is too heavy to 
handle with a platform controller. 

E. \V. Olds, of Milwaukee, said tlrn t his cornpany put into se rv
ice last year fifty cars wi th the contacto r in se ries. In throw
ing off the current the contacto r opens a little ahead of the con
troller. T he cars fir st equipped with the controllers cattsed a 
little trouble on account of mechanical defec ts in the constrnc
tion of the cont ro l circuit breaker. That was remedied by the 
General Electric Company, and since that time they have been 
working sati sfactorily. The company has ye t to have any blow 
out on the front platform of these fifty cars. Should a short
circu it occur in operat ion, as will occur occasionally, on any 
platform controller, the motorman can at once throw his handle 
to a position which !-.tops the fi reworks. The method has bce11 
found so satis fac tory th a t at thi s time th e company is equ ipping 
sennty-fin more ca rs with that type o f control. The work th at 
has been done by the mam1fact11 rers to re<l11ce the size of the 
type M and p11et1mat ic l'Ontrol has been very satisfactory. Both 
han made rapid strides in getting these two type s of control so 

'that they can be placed under ordinary ci ty ca rs. There is still 
work for them to d0, a.nd with that in mind th e Mi lwaukee Com
pany decided th at it would be better to equ ip another seventy
fiye cars with th e type of control originally described. Mr. Old.-, 
al so sa id that his company, a s mentioned last year, was using 
individual fu ses for each motor; so that, should a short-circu it 
occur on any o f the motors, the fu se pro tecting tha t motor would 
blow. This has also been fou nd to be very sat isfactory. \ .Yith 
the old type, an arc would often be started from a short-circui t, 
but its resistance would be so la rge as to cut down the amperes 
so that th e circuit breake r main fu se woul<l not blow, but the 
fire\vork s would continue. \i\7ith the individua l fuse s, one of 
them will blow should ·a short-ci rcuit occur, which of course 
~tops the burning. 

President Adam s sa id tlut the first p;1rl of the year the Balti
more Company pnt in se rvice forty equipments of the same type 
of contro l. T hey wer e four-motor equipments on cars that arc 
30 ft. 8 ins. over corn er posts and weighed about 49,000 lbs., 
wi th four 65-hp moto rs. At the same time th e company put in 
service 160 equ ipments of four-moto r cars, weighing about -is.ooo 
lhs. with four 40-hp motors. Th ese equ ipments had the K 28-b 
control, and the firs t had type K 28-f cont rol. Excellen t results 
have follow ed t\Je use of the K 28-f, or the contactor combina
tion. T here have heen no firew orks; there is considerable sav
ing 011 the cylinder and the contact finger s. This is in spite of 
the fact that the cars have been in fairly heavy se rvice this past 
summer. 

F. E. Case, of th e General Electric Company, said his company 
had furni shed mult iple-unit equ ipments for a large number of 
cars that were not intended for nmltiple-unit operation on ac
count of the ability to pu t t11 e apparatus under th e ca r, and in 
consequence the freedom from danger o f protect ing heavy cur
rents on the plat form. Olltside of the elevated roads and some 
of the steam roads which ordinarily, of course, woul<l operate 
trains, probahly more than 50 per cent of the equipments have 
been for single car operation. The rail ways in many instances 
have thong-ht that ultimately they would ntn two cars or per
haps three cars, but af ter operating for severa l years, many of 
them have not added the second car, largely, he thought, due 
to the t rouble of the draw bars, on short curYes. such as exist 
in ordina ry street car practice. The control not only provides a 
greater factor of safety so far as not arcing, o r causirig actual 
damage, but it also removes the a rc to a point where the passen
gers wi ll not notice it, st1011 ld any such arc occur. In connec-
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tion with the type K 28-f controller in wh ich con tactors are 
\1sed under the ca r to ass ist in opening a final circuit, some cars 
have been equipped in addition with an automatic switch or cir
cuit breaker located in the vestibule which will open the control 
circuit when an excessive current flows. This permits the con
tactors to drop and operate as a circuit-breaker. A t the same 
time, these contacto rs ope rate each time the controll er is turned 
to the first point. In many of the equipments which have been 
furnish ed, not only docs the control open on the fi rst point, but 
also during the transmiss ion from series to parallel. 

W. H. 1-1cAl oney, of Denver, asked Mr. Case whether if he 
\Vere using one-way ca rs, where he did not consider the cylinder 
platform controller as obj ectionably as on double-end car, and he 
had K-ro and K-6 controlle rs and used two 50-hp motors , \'l1ha t 
switch box or controller he would consider is best adapted to 
the 100 hp? 

Mr. Case sa id th e K - II controller is the one that his company 
furnishes for use ·with two 50-hp motors. There is no doubt 
that the addition of the two contactors will greatly benefit the 
operation, as they will assist in opening the circuit under the 
car, but there is not the necessi ty for these that there would be 
perhaps on an open car \vh ere passengers use the front seat. 

E. VY. Olds sa id in Milwaukee they operate cars double end. 
Mr. Case spoke about ca rs with 2 00 hp or more. In Milwaukee 
cars a rc cq11ipped with 16o hp. The speaker did not believe it is 
safe to operate the cars with the ordinary K type of controller 
without som ething in the circuit which will open in case of 
trouble. 

Paul \i\'insor, of Boston, sa id the Boston Elevated Railway 
Company had thought for some yea rs that the platform controller 
was not a safe thing to use even on a moderate-sized equipment, 
and a year or more ago it fitt ed up fort y cars that had 65-hp 
motors with multiple control. There was considerable trouble 
with those controllers at first, principally through a lack of pres
sure on the contact and improper functi on , but that has been 
pretty well weeded out now, and those fort y ca rs a re giving ve ry 
good satisfaction. The company is now equipping fifty addi
tional cars having larger motors with multiple control. The com
pany is also experimenting now with two cars coupled together, 
usi ng an ext ra set of contacts and extra contact plates in the 
reYerse circuit on the off position. The two cars a re coupled to
gether permanently with a solid draw-bar, which does away with 
the fenders, scrapers and platform controllers between the cars. 
\oVi th the extra set of plates on the off position of the controller, 
it is possible to control from the front platform two motors on 
each car with three wires between the cars. This is only an 
experiment. The multiple controllers are giving very good satis
faction now tha t some of the troubles have been remedied. The 
company does not believe that the platform controller is hardly 
suitable for any size of motors. Th ere is trouble not only in case 
of short-circuits or partial short -c ircuits, but also when passing 
from series to multiple wh ere one set of wheels is spinning. If 
the motor that is short circuited is spinning its wheels, there is a 
very heavy current in the short-c ircuit. 

Mr. Case wanted to add that he did not mean to infer that his 
company does not r ecommend the multiple controller for less 
than 200 hp, but the point was that. below that size the cost is 
rela tively higher than when the total motor capacity is larger. 
From an eng ineering standpoint . he should much prefer to fur
nish the nrnltipl e~unit type of control for all cars. As a matter 
of fact, the company has equipped cars having two motors of 
40-hp capacity with this system. There is no doubt at all th at it 
is a very proper sys tem to use from an engineering point of view 
and from an opera ting point o f view, although the fi rst cost is 
11robably greater. 

Pres ident Adams asked .Mr. Case if he has been able to get this 
multiple unit control ler red11ccd in size and weight for the sing]e
car equipment. 

:Mr. Case replied th at his company has gradually reduced the 
weight o f the equipment during th e last few years. When it 
sta rted ou t on th e lnterborough equ ipment, which was one of 
the ve ry early ones, the contracts were brought into about 12-ins. 
space, and there were thirteen o f them on the car. These were 
finally cut down to less than one-half, and all of the contactors 
were placed in three boxes. On the second order of cars for this 
road, on the s11bway division, these equipments were provided. 
Then as a nex t step , a ll of the contactors were placed in a single 
box. completely wi red np ready for installation. This did not 
materially reduce the weight, however, except that there was no 
necessity for providing clea ts on the bottom of the car for sup
porting the wires. and the wiring itself was greatly reduced on 
that account , thereby reducing the expense of installation. The 

company is gradually making reductions in the weight of the 
va rious part s. 

The president then invited a representative of the Westing
house Company to speak in regard to the multiple-unit control 
that that company is putting out for single-car units. 

William Cooper, of the Westinghouse Company, agreed with 
the remarks made by Mr. Case in regard to the general subject, 
but he thought that in placing the limit at 200 hp Mr. Case had 
put it a little bit high. He could not see any reason why multiple- , 
unit control should not be as successful on smaller equipments 
provided the controller is small enough to meet the conditions. 
As a m atte r of fact, the point of getting all of the higher voltage 
wiring and the main circuits under the car and keeping them off 
the platforms seems to be the main consideration. If the con
trollers could be made small enough so as to go on an ordinary 
car it would seem that it would be a desirable thing to do. His 
company has developed a controller which is small enough to go 
on almost any car. It has a capacity of two 100-hp motors, or 
even more, up to about 300 hp, total. The controller iS 16 ins. 
long, 14 ins. wide, about 15 ins. deep and weighs froTTl 300 to 
325 lbs. That is not an excess ive weight or size for almost any 
car. Of course there are some considerations which go with this 
matter as far as ]ocation is concerned. For smaller equipments a 
sw itch screw is used. For larger equipments, up to, say, four 75-hp 
motors, there is added what are called line switches for greater 
safety, and these are a part of the combination in the controller 
circuit. The largest installation made with that size controller 
is four 90-hp motors. In that case there are two separate line 
switches, and they are of abou t the same general construction. 
There is only one switch in each box. The line switches weigh 
60 lbs. apiece. That equipment would seem to be adaptaQle for 
small equipments, and even if that turned out to be too large for 
small equipments there would be no question at all about making 
it still smaller. There seems to be quite a demand for multiple
control apparatus to go under cars for all sizes of equipment, 
and, there being that demand, of course it will have to be met. 
T n the ca!;e of two-motor equipments, there is an overload trip 
in each motor circuit. The little switch groove is equipped with two 
overload trips, one for each motor, or, in the case of four-motor 
equipments if the two motors are in parallel, the trip would be 
in the circuit of two motors. That would seem to solve the ques
tion of having an independent opening device of some sort in 
each motor circuit, as far as two motors are concerned in any 
event. This arrangement has the advan tage, of course, of allow
ing the trips to be set for one-half the current, and there is less 
damage done in case of trouble. The trip operates to open all 
the contactors and cuts off the circuit from all the circuits of the 
car. It is a ll done simultaneously. There is, therefore, no reason 
why the General E lectric Company should not build small con
trol apparatus for this purpose when there is a demand for it. 

Mr. Hall, o f Boston, said that the Boston & Maine Railroad 
has been operating at Concord, N. H., for abont five years, twenty
two cars 34 ft. over corner posts, equipped with type M control. 
These have been operated singly and in trains with very good 
success. 

Mr. Winsor sa id that a ll the multiple-unit controllers used on 
the s11rface and elevated cars in Boston are of the automatic and 
not the stra ight type M. 

Mr. Olds called attention to the fact that Mr. Smith, of Kan
sas City, had been operating the type M reverser, mechanicall y. 

Mr. Smith said the use of this mechanical reverser had been 
st1ggested through the fuse in the winding of the reverser blowing 
at a time that the connecting rod of the a ir brake cylinder had 
broken. The fu se had gone some time earlier , but the motorman 
did not know it as he had nm the car all day one way. The re
verse r is now connected by a system of bell cranks and levers to 
a lifting pull-leYer on the platform, and the man has the car 
under absolute control, although his brake might fail at any 
time. The same has also been applied to all new equipment. Mr. 
Smith thought it very desirable on roads with grades. 

Mr. Case added that the Kansas City equipment is a four
motor, and consequently there are two motors in parallel, so 
that when the reverser is thrown, it connects them so that they 
will generate. The same effect would .not take place on a two
motor equipment, because the motors are not connected in mul
tiple. The General Electric Company is now manufacturing the 
mechanism described by Mr. Smith, and also worked on a sup
plemental swi tch which would be thrown when the hand-operated 
switch was thrown, to connect the motors in multiple on a two-
motor equipment, so that the same effect is obtained. · 

Mr. Olds said that while it is not exactly on the line of con
trollers, Mr. Smith's remark about the brake rod being broken, 
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suggested to him to say that the Milwaukee company does not 
consider it good practice to use the so-called single-end cylinder 
or cylinder with one piston. It uses two pistons in one cylinder, 
so that should the brake rod break, there arc brakes on one 
truck in any case. 

Mr. Smith said the Kansas City company docs even better 
than that. It has put a brake cylinder at each truck, and also, 
not only as a fa~tor of safety, but to get room to apply the hand
brake apparatus without connecting any part excepting the brake 
levers with the hand brake and the air brake ; that is, the hand 
brake is absolutely separate fro m the air. 

President Adams then annou nced the nex t pape r on "Ties, 
Poles and Posts," by C. A. A lderman, chief engineer, Cincinnati 
Northe rn Traction Company, Cincinnati , Ohio. This paper wi11 
be found on page .703. 

Prof. A. S. Richey, of Worces te r, thought that M r. Alderman's 
paper surely means that it will soon be necessary to begin to 
treat ties, poles and posts, in fact timber used in construction, in 
some way to increase its li fo, or else we will have to go to some 
oth(:"r material, steel or concrete or a combination of the two, for 
the purposes for which wood has been used. A day or two ago 
he had occasion to walk over a quarter of a mile or so of electric 
railway track within a couple of hundred miles of Columbus, and 
saw some pretty go0<I t ics and also an illustration of t rouble in 
hath posts and poles. He noticed a rattling in the wire fence 
that was a long the right of way, and ahead of him a couple of 
h undred fee t was a horse that was pretty anxiou s to reach some 
g reen grass that was on the right of way. The push that the 
horse gave the fence broke off a couple of posts in the ground, 
and he came on over into the right of way and got hi s grass. 
Those were cedar posts abou t 5 ins. at the top, and had been in 
les; than three years. The soi l was the ordinary good black 
farming so il that is common in this part of the country. Of 
course the fence post problem is the least important of the three 
mentioned by 1\fr. Alderman. It is undoubtedly true that the 
end pos t on the fence, an<l the metho<l of putting them ttp and 
of str inging the fence is of 75 per cent more value to the fence 
than arc the posts and the method of setting them between the 
end pos ts. Just a little further along this walk that he was 
mentioning, he saw a 50-ft. pole that was pretty badly twisted 
an<l lying on the ground. That was not the fault of the pole, 
however, but its location, which was just beyond a derail at a 
s team railroad crossing, and the derail had operated and th·~ 
pole was hardly sufficient to stop the car, which had evidently 
run into it. Mr. Kelsey, of the Indiana Union Traction Com
pany, has proposed the .use of a steel lattice pole about 42½ ft. 
long, to carry the trolley brackets that a re use<l fo r telephone 
a nd a lternating-current wires, the pole being const ructed as a 
three-legged tower, sort of a wind-mill tower. That pole weighs 
abou t 500 lbs. and will cost abou t $20. He proposed to use those 
poles in spans of about 200 ft., and use catenary construction on 
the trolley wire that is on the straight line. The telephone an<l 
lighter wires, of course, would have to be spaced out on the 
cross arms to keep the vibration going across to them. But it 
is probable that some such construction as that will be more 
economical than the use of wooden poles at the rate at which 
the price of wooden poles are going up , and considering the 
relatively short life of wood as compared with such a steel tower 
set in concrete. He knew of some cedar pol es which had been 
in use in the ordinary span win~ construction on city streets tha t 
were examined during the last summer, as some had been break
ing off. The poles had been set alxmt thirteen yea rs. Each pole 
was close ly examined around the su rface of the ground, where 
the rotting generally takes place fir .<-t, and just below the surface 
of the ground. Probably about one-half of these poles showed 
evidence of having been painted with some sort of paint when 
they were put in. Other s did not show it. In almost every case 
the poles which did show evidence of having been painted were 
in a great deal better condition, in fact hardly rotted a t all at 
the top of the ground where the others were badl y rotted. This 
seemed to indicate that even the protection of some sort of paint 
did keep the moisture out a t the top of the g round, and did a 
great deal of good in that case. In the concrete pole th at Mr. 
Alderman suggests, drawings of which are g iven in his paper, the 
form is in a hori zontal plane, possibly when the pole is made. 
He would like to ask for information whether the pole would not 
be better if the concrete could be rammed up with the pole in an 
upright position? As to the matt er of steel and concrete ties, 
the experiments in this country have not been very extensi ve. 
Some of the railway journal s ind icate that abroad, especially in 
Germany, the number in use has been increasing prett y rapidly 
each yea r . They may perhaps be in the nature of experiments 

yet. It is probable tha t the matter of the proper fastenings for 
the rails to the concrete t ie will be as much of a 
problem as anything else. The construct ion of track in city 
stree ts on concrete beams or some so rt of concrete foundation is 
being carried on quite extensively, but this is probably not so 
much on account of the cost of the ti es as the cost of renewing 
the ti es where such track is built under the pavement. In 
strictly interurban work the tie question is very similar to the 
tie question that the steam roads have had to fight out and arc 
fighting out, and Prof. Richey thought it would pay to watch the 
experiments that the steam roads are and have been carrying out 
on those lines pretty closely and reap the benefit of it if possible. 
It seems, as Mr. Alderman says, that the steam roads in th is 
country a t least have probably come to the conclusion that creo
soting wood ties pays better than the use of steel or concrete 
t ies. 

Mr. Simmons, of Milwankee, thought that the re was some 
force to the a rgument advanced by Mr. Crump, of the committee, 
that the creosote post forms a better conductor, that is, that it 
is not advisable to creosote a pole to it s entire height. We a ll 
know that the life of a wooden trolley pole is dependent almost 
enti rely on the action of decay a t the ground line, and if a post is 
subjected to a prese rving process which will ca rry to or slightly 
above the ground line, the objection as to its conductivity from 
the trolley down will be overcome. In Milwaukee on th t: inte r
urban lines, as well as on all other places wh ere the company is 
employing poles for lighting purposes all of the poles a re set in 
concrete, and. that concrete is brought to or a little above the 
ground lipe. A collar is then placed 2 ins. o r 3 ins. in depth and 
about I in . in thickness all around the pole where it projects 
above the ground, thereby forming a channel which is later 
filled with paving cement or tar mixture. In doing this the com
pany p re ven ts the cracking of tl1e concrete base, which is easily 
smooth c<l off and made sightly at th e ground line. The base is 
formed up on a s light elevation and the water or moisture passes 
away rapidly, and there is very little resu lt ing decay, or, rather, 
this process puts off the period of decay to a much greater length 
of time than would o rdinarily be the ca se. Nevertheless, M r. 
Simmons was inclined to doubt that this is all the precaution 
that might be necessary. He thought that the process of inject 
ing the base of the pole with a prese rvative fluid to a short dis
tance above the ground might be advantageous. 

Mr. Lamb, of Toronto, described some cbncrete pole work that 
is being don e at St. Catharine, Ont. T hey have a very deep va l
ley running through th e center of the town across which a 
20,000-volt line is going. To save go ing down and following th e 
contour of the ground they decided to pu t up two 150-ft. poles, 
which they built of reinforced -.:oncrete. These poles a rc, 
roughly, about 2 ft. squa re at the base and tapered. They a rc 
square throughout, except fo r the tapering and a slight bevel on 
the corners. They weigh somewhere about 55 tons apiece. T hey 
were built on the g round horizontally, and then raised by means 
of a derri ck. They bro:k,e the fir st one putting it up because 
they did not pick it up at enough points, but they remedied that 
afterwards. Two poles are now up , and so far a re doing very 
sati sfactory work. 

Mr. Kelsey, of the Indiana U nion Traction Company, said that 
the pole propos ition is becoming of some magnitude with that 
company, and principa ll y as an item of freight. It is important 
to get some substi tute fo r the cedar pole. The company's stand
ard of pole construction is a 7-in. top, 40-ft. pole, ca rrying bracket 
and trolley and one or two high-tension lines. The que .... t ion 
occurred to him whether or not it would be practical to build a 
concrete pole when such pole would be necessa ry abou t 40 ft. 
high, whether such a pole would necessa ril y have to be so very 
large at the base in order to be stable- in the ground or be in 
perfect a lignment, especially in installing such a pole on a green 
grade, o r a grade that had not had time to settle. These 
poles would certainly get ou t of alignment worse than Ct'clar 
poles, especially if they s tarte<l to get out of alignment, on ac
count of their excessive weight, unl ess the base of the pole was 
made ve ry la rge. For that reason h e thought that the sted tower, 
with the feet sprea<l possibly s ft. or more, would make a more 
stable construction and possib ly be as cheap as the concrete pole 
if the concrete pole had to be made very large. He inquired of 
anyone who had had experience in constructing concrete poles. 
whether or not a concrete pol e built to rep lace a 40-ft. 7-i11. 
cedar pole would have to be reinforced wi th steel, and if so. how 
much steel is r equired, also the li fe of the t111trr-.1k <l poles . 

M r. Simmons sa id that in Milwaukee in about ten miles of 
road in which whi te cedar poles were placed between eight and 
nine yea rs ago, and spaced a littl e over JOO ft. apart , about 6 
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or 7 per cent of them only showed a necess ity of replacement 
on account of ro tt ing at the g round line. These poles were 
placed without any p ro tection at the base. On another line, 
in which the poles were placed withou t prot ection a t the base, 
the poles show no d eterioration at the g round line after eight 
years. 

E. J. D unne, of the Public Service Corporation, of New 
J ersey, sa id experi ence on tha t road with go od sound, first
class cedar poles was tha t the avera ge life would run from fifteen 
to twenty year s. H e had taken poles out of the ground when 
they wer e twenty-fi ve years in service, a nd fo und them in fair 
condition. That would not apply, however , to stree t railroad 
work, bu t th is refers to poles used on tel egraph lines. It may 
not be safe to let poles stay that leng th of time for side-hole 
suspension, but it is safe to say tha t g ood white cedar post s 
would be good for fift een or twenty years. T he company has 
had some exper ience with the concrete butt, and he t hought it 
is a ll right for bracket suspen sion. A good pin e pole, with a 
concrete butt, will m ake a good substitute fo r cedar for bracket 
suspension, but he was not ready to r eco mmend it for span sus-

- pension at the present time. 
Thomas Hawken, of R ockland, I\·iaine, reco mmended Mr. 

Simmons' m ethod of setting poles in cement. H e believed 
cement is o ne o f the best preservatives known. He had seen a pine 
pol e tha t had been set in cem ent , which had been in use for 
th irty yea rs , which was badl y d ecayed at the to p but wh en cu t 
down was found to be sound at the bot tom. In his opinion 
yellow ceda r, such as th e Michi gan ceda r , is the longest liv ed 
of any of the cedars, a nd white cedar is th e shortes t lived. 

H. B. Fle ming, o f Chicago, said his company had several 
mi les of white ce da r pole line, practically all within the city 
limit s, and it has been in se rvice since 18()8. Th e majority o f 
these pol es are in fairly good condit ion at thi s t ime. A great 
many of t he st reet poles were removed whe n the str ee ts were 
repaved and an iron tubula r pole was substituted. In the early 
days of the use of tubular poles in Chicago a ferrul e was placed 
a round the pole a t the gro und line. The pole was set in cement 
and this ferru le was placed just a t g rade. A fter th e pole had 
se t there was a space of poss ibly 2 ins. between the outside 
of the pole and the inside of the ferru le which was fi ll ed with a 
bituminous compo11nd. After these poles had been in se rvice 
fo r se\'cra l yea rs it was fo und that there was a tendency fo r the 
iron pole to rust ou t a t the top of th is ferrule or iron collar. S ince 
th en the use of the colla r on the base of the iron/poles has been 
discontinued. 

M r. V/insor , of Boston , said that h is comp.any is just begin
ning to use iron fe t-ru lcs at the base of iron poles, hec:au--.e the 
poles ar e rusting away at the base, and it was thou ght that by 
using these fer rules the poles could be streng thened. The B os
ton company has poles which have been up fo r twe lve years, se t 
in concr ete, and som e of these older poles had rusted o ff on the 
g round line. Th e company is r einforc ing 700 poles with fer
rules spaced o ne-qu arte r or three-e ighths inch from the pole, and 
fi ll ing that with liquid concre te for strengthening the iron poles 
that had r otted out. 

Mr. Simmons s11 ggested that possibly an explana tion of the 
undue corros ion of the iron poles which Mr. Fleming desc ribed 
may poss ibly han been d ne to the nature of the co mpound 
used in the collar. He did no t k now what the nature o f this 
compound was precisely, but the paving cem ent used in Mil
waukee is ordinary gas-house paving cement snc:h as used in 
making brick pavements, is mixed with sand and is placed in 
th is collar fo rmed by the fe rrul e around the pole. The cor
rosion formerly occur ring where the concrete reached the pole 
direct ly has been overcome during the length of time the com
pany has had experience with that compound, which is prob
ably eight years . 

P res ide nt A dams then announced the paper on ''8-illas t, " 
by Charles I-I. Cl ark, engin eer of maintenan ce of way of the 
Cleveland E lect ric Railway Comp;rny, Cleveland, Ohio. 

Mr. Clark p resented the p.aper which is published on page 
700, and at it s conclusion sa id: " The photographs have an ex
planatio n on the back, but these wer e not print ed. Photograph 
No. I shows t racks la id in a street with cin de r fo undatio"l . 
no ballast , no concrete, or anything but the cinders between the 
ti es. Thi s track was laid with the expectat io n that a sewer 
wo uld be built there, which is now under way. The paving 
stones are dropped between the ti es. No. 2 is the track just 
laid on the common soil , and tamped with common soil , nothing 
betwee n the ti es. The rail and tics have gone down. No. 3 is 
about the sam e thing, only with brick pav ement. It shows 
the bricks as they have come up along the rails. N o. 4 is a 

6-in. r.a il on concrete and the chairs , but this rail has gone down, 
showing that the t r ack could not have been dra ined. No. 5 
is about the same, with brick pavement. No. 6 shows tracks 
which are laid over a sewer and the sewer settl ed. You will 
notice that the paving stones on the left and right are r ½ or 
2 ins. above the rails. N o. 7 shows a construction of Carnegie 
stee l t ies , and the ties spaced 4 ft. apart. I am now spacing them 
6 ft. apar t. No. 8 is our standard construction with the white 
oak ti c, with solid concret e under and between the ti es. This 
track was laid in 1903, and the paving has not been touched 
since then , and I do not believe it will bL touched for the next 
ten yea rs." 

Mr. Simmons, in the di scussion of M r. Clark's paper, said that 
the last phrase in the paper corresponded exactly with his own 
belief and with the pract ice in Milwaukee. Mr. Clark says: 
"And when the traffic: can be kept off the t rack, that a solid 
found ation of concrete, made in the proportion of at least 1-3-6 
with best Por tl and cem ent. Bri ng your concrete up to within 
1 in. of the bot tom of the pavemen t. The fir st cos t of your 
foundation may seem lar ge, but the cost of the annual main
tenance ther eafter will be g reatly r educed." The practice in 
Milwaukee is just as outlin ed in that sta tem ent. There they 
use, no t whi te oak t ies, but cedar ti es, and space them the 
ordinary d istance, 2 ft. from center to center. Six or 7 ins. of 
solid concrete are put under the whole trench, to bring the 
whole concr ete up ,around the ties, and in the case of the 7-in. 
r ail an inch above: the t ies. They then use a 5-in. block, or a 
4- in. brick, in the ordinary cons truction , in which case the 
concr ete comes up s t ill h igher , and he bel ieves in using that 
style of co nstruction the twelve years ordinarily d esignated as 
the perio d of li fe of the ceda r t ie has been o·ve rcome ; in other 
words, that the concr ete p rese r ves th e: wood of the tie whether 
wh ite oak or cedar, to such an ex tent that its life becomes 
almost indefi ni te. The company has taken up track that has 
been la id under almost similar conditions to that , wher e the 
ceda r ti es have been in six teen and eig hteen years, and has 
replaced rig ht back into the construction anywher e from 40 to 
6o per cent of the same ti cs and encased them again with con
crete, a nd has had no- diffic ulty with them. He also agreed with 
l\fr. Clark' s fina l c:o nc:l usio n in the matter of ballasting in city 
construction, but thoug ht it also advisable to take up the 
matter o f ballast on interurban lines, which :s an entirely differ
ent proposi tion , and o ne m or e like that on steam roads. The 
A me ri can E ng ineering and 1via intenance of Way A ssociation has 
recently issued a bulletin on this subject. Among oth er things, 
they take up the ballast and classify it as the sand or gravel 
ballas t, and they make an exa ct specification as to what sand or 
gravel ballast is. T heir method is to describe certain classes 
of g rave l accordi ng as the g ravel will pass through a certain 
size of mesh , o r lod ge o n a certain size of mesh , in a screen. · 
In dealing with stone ballast they do th e same thing. 

In speci fying stone ballast they classify it as fo llows: 
Stone ballas t ; r ecommended specific ations : Fir st, quaEty. 

(a) Stone shall be sharp enough to res ist the d isintegrat ing in
fl uences o f the cl ima te where it is used. (b) It shall be hard 
enou gh to prevent pul ve r izing under the treatment to which it 
is subj ected. (c:) It shall break in ang ul ar pieces when crushed. 
Second, size . (a) Maximu m size of ballast shall not exc eed 
p ieces which will pass through a sc reen having 2-in. holes. (b) 
The minimum size shall no t pass th ro ugh a screen having ¾ -in. 
holes. S o they g ive defi n itio ns as to sand ballast and state 
wh c1t it shall be. and take up the different classes of ballast 
which may be the most available material fo r the particular 
locality. The American Stree t and Interurban Railway En
gineer ing Association can not lay down a standard form of 
ballast. It can simply s tate that there ar e a certain number 
of forms of ballast , bu rnt d ay, slag, what eve r it may be, that 
is most ava ilable at the t ime, and then t ry to show the engineer
ing fr aternity what treatment that particular form of ballast 
should receive. 

C. A . Alderma n. of Cincinnati , as the r epresentativ e of an 
interurban road, sa id that in Cen tr al Ohio during the past few 
yea r s the roads have inclin ed to the b el ief that concrete under 
the tic w as not the best thing to use. H e feels that concrete 
under ti es is an almost impossible proposition fr om the stand
point of g etting go od, permanent track. The different com
panies with wh ich the speaker has been connected have been 
quite un ifo rm in their conclusion that a w ell-ballasted track 
with something besides concrete was the best thing either in 
city streets o r in the country. They lay the concrete wherever 
necessa ry , of cours~. His company is now laying some track 
in the city of Columbus, using solid concrete bottom under the 
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T -rail. It is doin g this against its own wishes, but the ci ty 
made the concession of allowing the company to use th e T-rail 
and the co mpa ny conceded to the cit y th e concre te under the 
rails. In the speak er 's opinion concrete for heavy interurban 
cars, weighing 70,000 lbs., and going at a good rate of speed, 
is not a n easy thing to get in in such shape that it will not 
break up, and wh en it breaks up it beco mes loose, disintegrates , 
a ,,d it is not much better than using so much ashes under th e 
track. H e believed it was a very hard thing to get a t rack 
laid wi th as little as 6 ins. of concrete under th e rail tha t would 
stand the traffic of interurban cars comin g into th e city. Sev
eral cities in the neighborhood of Columbus have specified 
g ravel and broken stone fo r ballast, and have discarded the 
concrete. T he city of Dayto n allows nothing but T-rail, with 
gravel o r broken stone ballast. l ndianapol is is not quite as 
pronounced as that, but the roads are laying a g reat deal o f 
track there with gravel and broken stone ballast. In Columbus, 
if the co mpany lays T-rail the autho rites reqnire concrete ballast. 
If the company lays g irder ra il they will sometimes allow grave l. 
Th e city of Cincinnati is experimenting with track laid on 
broken stone ballast, and nearly a ll of the smaller towns thro ug h 
which the interi.trban cars pass arc a llowing g ravel ballast to 
be used instead of co ncrete. l\fr. A lderman thinks there are 
many argum ents in favor o f loose ballas t instead of concrete. 
In his judg n1 ent it makes a bettu riding track, more easily re
paired, and it docs not break to pieces. It can be laid in cold 
weather , and if properly laid it will answer the requirements. 

l\fr. Clark, of Cleveland, .1sked Mr. Alderman wha t were the 
prop ortions of th e co ncre te used in Columbus. 

1fr. Alderman replied that a r-2½-s Portland cement mi xture 
was employed. 

Mr. Clark, of Cleve land, said he had considerable cxpericnce in 
the use of concrete, in dam and other work, and in one Go-ft. dam 
has used the proportions 1-3-5. This had stood 11p well. On e of 
the speakers thought that concrete wonld be pounded up. Mr. 
Clark did not believe it would if the right proportions were used 
and the material was measu red accurately. 1t is not enough to 
throw it toge ther in wh eelba rrows and try to see how cheaply 
the work can be done. If concrete is made carefully it will not 
disintegra te. On the Lorain Street tracks in Cleve land the con
crete has been down four years, and when it became necessary 
recently to take np some of the track they had to take the con
cre te out with chisels and sledges piece by piece. The Cleveland 
Southwestern cars have been rnnn ing ove r the tracks for fou r 
yea rs and these cars are as heavy as any cars in the country. 

J. 1·1. Larned, of Pi ttsbnrg, stated th ey do not use ve ry mnch 
concrete in Pittsburg. The ti cs arc placed on a stone ballast in 
the good Old-fashioned way, and where the pavement is to be 
supported on the heavy tra ffic st reets concrete is placed between 
the ties, but they arc not attempting to support the tics wi th con
crete at the present time. His personal bel ief about the use of 
concrete is th at any track, which has had as much money spent on 
it as is necessary to build a concrete track, should last with Oll t at
tention fo r five years. A good track can be b11ilt on rock ballast, 
which will last under a city st rcCt for eight or nine yea rs withou t 
rece iving any attention, so that a life of four o r five years o f th e 
concrete under th e ti cs is not remarkable. 

E. B. Kirk, of Oshkosh, asked Mr. Alderma11 if he believes in 
nsing thin gravel to fi ll the voids in the crnshed rock ballast, and 
whe ther he has fou nd in using crushed rock of 1½ -in. s ize tha t 
the sub-so il works up into the vo ids? 

Mr. A lderman replied that th e only places where they had to 11se 
broken stone has been in the North ern part of the State. All 
through the Central and South ern part of Ohio excellent g rm·el 
is obtainable and this is consider ed to be as good or better than 
broken stone. Jf it is absolu tely necessary to use broken stone, 
the idea of using g ra vel with it is very good. The practice is to 
use broken stone where they cannot get gravel and use gravel 
where it is fou nd. Any ballast, of cmusc, is li nhle to mix with 
the so il underneath it, and that is the grea t trouble with the road
bed, to keep it so that the ballast will stay the re aft er it is pln.ced 
there. In a we ll -ballasted track, however, in city street s, they <lo 
not find that the g ravel or broken stone pounds down into the 
soil as much as it does on grades ou tside of cities. 

F . G. S immons, of tvl ilwaukee, answering several of th e criti
cisms regarding concrete for ba llas t, sa id that, while admitting the 
force of Mr. Alderman's arguments as to using a loose ballast , his 
company bel ieves, nevertheless, that th e e fficacy o f a concrete 
ballast is a matter of workman ship ; and answe ring l\fr. Lam ed 's 
statement tha t concrete has not been used a stt fficirnt time to 
pass judgment on it , sa id that i11 Mi lwaukee they have const ruc
tion similar to the kind he mentioned, th eir standa rd constrnctio11 

with 6 ins. of concrete under the tics and fi l1ed up between the 
ti cs and to a point where th e pavement is superimposed with an 
inch cushion of sand on the concre te, that has been in nine years 
and there is no sign o f trouble. They welded the joints (this is 
in city st reet ., of course) and h ;i.vc not even thought of repair
ing th e track. They try to have the concrete rnixe(l in th e com
bination of I part best Portland cement, 2½ parts of sand and 5 
parts of rock, and with th is m ixture and by keeping the cars anrl 
a ll traffic off of the tracks fo r a sufficient per iod of time to allow 
the concre te to become well set, the r esul ts have been ve ry sat is
fact ory. If it is possible to keep cars and other traffi c off the 
track for six or seven days so that th e concrete wi ll have enough 
time to proper ly settle there wi ll be no trouble with the construc
tion afterwards. Th at also presupposes th e proper t rea tment of 
the foundatio n below the concrete. In Milwaukee they excavate 
on c ity streets ; they fir st cx.cavatc and then dig the trenches and 
they consider it necessary to make the foundation very solid. 
T hey ro ll it with heavy n~)lers, or tamp it with tamping bars, or 
fl ood it as suggest ed by Mr. Clark, and to be sure the foundat ion 
has settled to as g rea t an extent as is poss ib le they st1 perimpose 
the concrete on the foundation , and then by keeping the cars off 
the track fo r a sufficient length o f time they get the r esult they 
arc after. T hey have some track which has been in nine year s 
and do not expect to repair it fo r nine years mor e. They run 
interurbans ove r th is track. 

II. B. F leming, o f Chicago, speaking of cedar tics, said his 
company had some cedar ties which have been in service since 
1887, and two years ago when it was necessary to take out that 
track on account of the construction of a new sewer, the ties were 
foun d so well preserved that th ey were replaced in the track. T he 
only objecliQn to cedar ties is that , as the wood is soft it is hard 
to hold the gage. T his ag rees with 1\fr. Simmons' exper ience 
with the cedar ties . T he speaker also called attention to one 
thing in connection with steel-tic construction. Companies go to 
grea t expense in building a sub-strnc ture for th e track, and in 
many cities where th e traffic is \'Cry heavy the ra ils wear on t in 
a very few yea rs. It seems to the speaker better so to design th e 
sub-st ructu re that it will be possible to re lay the rai ls without 
relaying the snb-strncture. H e even thinks it woul d be qui te 
advisable when t1 sing the steel-tie construction similar to that pro
posed by Mr. Clark, that there be inserted under the rail, and on 
top of the tie , a renewable plate which will make it possible to 
relay the rai ls on that tie without resu rfac ing the ti c. Mr. 
Clark suggests in his paper tha t the rai ls a re liable to be eaten 
away. H e probably refers to the elec trolylica l action \vhich would 
take pl ace there, bnt at the same time if the rail ge ts loose on th e 
tie there is a tendency to wear away the upper surface of the 
tie and th ere should be inserted a plate between th e base of the 
rail and the top of the tie which could be renewed at the time 
the ra ils were renewed. 

Mr. Clark believed that that matter can be taken care of when re
laying the rails by using different size shims. That is the reason 
he spoke of leaving sand holes in the concrete so as to take out 
the bolts. It might be necessary to use different size shims. The 
rai l can be picked ont of the steel t ie cl ips and rela id easily with 
out resurfacing any more than sh imming up. H e shimmed up 
about q miles of old cable track two years ago th at was mounted 
on yokes. The ra ils were welded by electricity and shims were 
driven on top of the yokes to bring the r ail to surface. 

Mr. Fleming did not agree with Ji. fr. Clark on the sh immh1g 
proposition. He has had experience on tha t line and he found 
the shims themselves arc soon destroyed and the track goes down 
to the original sub..,structme. 

IV[r. Alderman asked what had been the experience with con
crete beam construct ion ? 

Mr. Simmons replied tha t from personal experience and ob
servation he has been so unalterab ly opposed to concrete-beam 
constru ction heretofore that he has ne,,er employed it. 

Mr. Clark was also oppMe <l to concrete-beam construction. 
M. A. Schreiber, of Newark, said the Publ ic Service Corpora

tion bel ieves in s tone ballas t under the ti e. They have an ex
ceptionally line qual ity of trap rnck, anrl put the t r ap rock under 
the tie, and for pav ing they put rnncrcte between the ti cs. T hey 
rebttilt many miles of track th is su mmer an d had an opporl1111it_v 
to look over a good many differ ent sort s of constrnction put i11 li y 
different companies: T [is company has nsed altogct lwr the WO(H l 

tie, either goo<l qual ity white oak or chestnut. .In laying down a 
lr;i,ck there an:- Hvo th ings to be rnmidererl: not only to put down 
a g-ood track, but to th iuk of the effect 0 11 the ro lling eq11 iprne11t. 
T he t rack mu st not he too rigid. I le thinks ih at concrete nndcr a 
ti e is n nt a g·oncl th i11g, because tli c concrete, subject to impact, 
wi ll not s tand. 
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M r. Alde rman thought that where the metal ti e was used there 
will be more necess ity for using a cushion ballast. 

Mr. S immons fully agreed with 1V!r. Alderman's last remark. 
H e believed, however, that the amount of cushion effect given by 
the use of the tie is all that the pavement can stand, and if to 
the cushion of the tie there is added the cushion of the loose bal
last, there will be too much vertica l motion in the rail and the 
pavement will be unduly disturbed. The matter of cushion is q 
vital 011e, and that is one reason the speaker has ahvays main
tained that a metal tie was only a last resort on account of th e 
increasing price of timber. . 

Mr. Cla rk, of Cleveland, thought that if a company had 64 sq. 
ft. of pavement to maintain, 16 ft. ,vide in the street, it would 
find the cost of maintaining the pavement would be in excess of 
the cost of maintaining the equipment on the cushion track. If 
the tr ack is perfectly rigid so that the pavement does not move, 
the cost of maintenance will be little for the pavement. 

P au l 'Winsor, of Boston, said there is one thing which sh ould 
not be lost sight of, and that is the matter of water-proof pave
ment . It has been the experience in Boston that unless precau
tions are taken to k eep the water out of the ballast there wi11 be 
tro t1ble. T he pavement must be tigh t. H e finds tha t concre te 
pavement set in concrete block s will prese rve the track very much, 
because the wa ter does not ge t in and does not churn ttnder the 
ties and the founda t ion stays "put. " It is water in the track that 
is the cau se of most of the troubles, and the important quest ion 
is to keep the water from getting into the foundation of the 
track. 

I\fr. Clark called attention to a new jo int which ha<l been used 
in Cleveland and which was on exhibition during the convention. 

The report of the committee on mainten ance and inspection 
of elec trica l equipm ent was then taken up. This r eport \vill be 
found on page 718. 

Pres ident Adams sta ted that the associat io n was indebted to 
:Mr. Doyle for the fi gures and data submitted in the report. 

Mr. \Vinsor, of Boston, said his company had gone recently 
o nto a mileage bas is of it!spcction , both fo r the sur face and the 
elevo.tcd cars, ,vhich is workin g out ve ry well. On the surface 
cars, th e night starters at the va rious statior.s k eep the mileage. 
They u se the register sh eet s for that purpose. The fare-register 
sheets arc made up by car numbers, and each sheet stays with 
on e car through the various routes that the car runs <lurin g the 
day , so tha t by knowing the number of t!'ips. the car ran o n 
each ro ut e, a nd r efer rin g t o a mil eage table of routes, th e 
starter can ve ry eas ily make up the figure s. H e enter s o n a 
card each day the mileage made t hat day, an d the to tal to date 
for each ca r, a nd sends the cards every morning to the car
house foreman, having ch ecked on each car the cars that have 
run up to the inspection mileage. This h as been fo und to work 
o ut very wel l. This mileage inspectio n takes the place of the 
inspect ion they used to do every three days, and includes brake
shoes. cont roller s a n<l su ch things as were ap t to g ive the first 
trouble. It is no t a general overhauling at all, although that 
is also done o n the mileage ba sis, but at much longer intervals. 
The company h as all kinds of equi p ments, and some of thest 
have to be treated in one way and some in another, so th ere 
is no uniform ity o n the road amon g the different houses as to 
what mileage a ca r makes before inspection. O ne kind of 
equi pment may have to be inspec ted at 300 miles, a nd a nother 
eq ui pme nt will stand a good deal more. 

Mr. Kirk ask ed if ca rs we re oiled between inspections. 
I\fr. \ Vinsor replied that they have cer tain motors tha t have 

to be oiled more frequently than that ; in fact, they have to he 
gon e over every night. It depends entirely upon the equip
ment. 

1h. Doyle. of New York, sa id in th eir equipment the motor 
bearin gs and the armature bearings are oiled every moo miles, 
irre spec tive o f tim e, and the motor axle and journal bearin gs 
are oiled every rn,ooo miles. They do not ri eed to oil bearings 
between inspections. 

M r. O lds, of M ilwaukee, thought tl12t the matter of in spec
tion at the present time is one in which it is imposs ible to lay 
down any hard and fas t rules. It is on e that has to be worked 
out to a certain extent for each locality. The work o f the 
standardizing committee will be instrumental in reducing the 
cos t o f m a intenance of cars. The speaker had been able, by 
using an o il cup with a wick feed. to increase the life o f the 
bearings abou t three times over the old grease method, but 
the oil cup is n ot as good as th e use of wool waste, as is poss i
hle on the n ewer types of motors. 

Mr. Kirk asked M r. O ld s whether he has had any tro uble 

with the oil not feeding up on th e wick in zero weather in these 
o il cups. 

Mr. Olds r ep lied that he had not. The 0il cups are made of 
cast iron with a tube in the center, which is also cast. There is 
a wire in the center of the tube with a loop in the end next to 
the bearing and going to within about ¼ in. o f the bearing. 
Passing through this loop are two or three strands of wool yarn. 
There has been no trouble on account of n ot feeding. 

Mr. McAloney thought that many of the small er matters, as 
brush holde rs, commutators, etc. , gave more troubl e tha n the 
bearings, and these were the things that sh ould receive attention 
in the inspections. 

M r. Doyle thoug ht the sys tem of maintaining cars on the 
mi leage system could be made very simple if pu t on a basis of 
car trips. Most companies pay as much at tcntion now to the 
ca r that makes two trips a <lay as to a car that ma kes twenty 
trips, and the mino r troubles, no doubt , c.re aggravated very 
ml\,Ch more on the cars that do twenty trips than on the cars 
that do two. 

President Adams also spok e in favor of th e mileage inspec
tion system, especially for the n ewer types of equipment. 

M r. \ i\/inso r thought the gentleman from Denver was correct 
in s tat ing tha t most of the breakdowns come in the old equip
ment from s uch things a s brush holders. H eretofore everyone 
has been a little afraid to tackle thi s mileage proposition. It 
looks as though it was almost an impossible thing to keep the 
records with the class of m en employed on the cars. Due to 
M r. Lindall, of the Boston Elevated, however, that company 
has been able to put in mileage inspection. More than that, it 
has been able to tabula te the failures, and at the end of the 
month it is possib le to know the numbe r of failures of each 
kind; how many there were last m o nth and the month before, 
and the m onth b efore that, by comparison. In that way, at the 
mo nthly meetings, wi th the car-house foreman, these subjects 
a re taken up , and if i t i s found tha t the "VV. P. 50 brush-holder 
troubles, fo r instance, a re growing, that matter is taken up with 
the foreman and with the machinist, and st eps are taken to im
prove that brush holder or to improve that inspect ion. But 
this whole question of gett ing this down into proper shape has 
been a bugaboo fo r many years. The speak er could say from 
his experience, and the mileage system has only been running 
about a yea r now, that it can be carried out with good results. 

1-fr. Olds said that h ad been the sam e p roposition on his 
road. It seemed to be almost impossible t o get the mileage in 
such a manner that it could be determ in ed readily , and the 
accounting department, which keeps the mileage, h as been 
hand icapped in a way tha t has made it a lmos t impossible for 
th em to g ive that informatio n. The speaker hoped in another 
year to have some da t :1 on the opera t ing of cars or inspecting 
them o n a mileage ba sis. H e is a firm believer in it, and be
lieves that it is the o nly syst em to use. 

M r. \Vinsor sa id h e had m ade up his mind tha t he could not 
depend on the accounting department to g ive him the mileage. 
It was necessary to have the report ea rly each morning. There
fore, 0 11 hi s road th e mechanic,al tlepartment keeps the mileage 
records in th e car h ouse. This is done r eadily from the regis
ter sheets. The night sta rter's busi ness is to get the sheets 
together a nd send t hem in the fi rst thing in the morning to the 
a ud itor. The m echanical clerk draws off from thi s the number 
of trips tha t each car made on the various routes. From this it 
is a simple matter to work up the mileage. 

The meeting then adjourned to meet Tuesday morping at ro 
o'clock. 

TUESDAY MORNING SESSION 

President Adams ca lled the meeting to order at rn:20 o'clock 
on Tuesday m orning, a nd said tha t th e first business of the 
morning was the report of the committee on st anda rdi za tion. 
J:f. VVallerstedt , of New York City, the cha irma n of the com~ 
mittee, was unable to be present, and J. M. Larned, of Pittsburg, 
read the report. 

M r. Larned presented the re port, wl1ich is published on page 
71 9. President Adams called attention to the last clause of 
the report: " It is the hope of the committee that the com
panies which have not already returned the data sheets will give 
them prompt and careful consideration." That, he said, is the 
whole thing in a nutshell. 

Mr. Olds, of Milwaukee, said the selection of standards was 
of a great deal o f importance, and that brake-heads, journals and 
journal boxes could be very easily standardized. The Milwal.1-
kee company's standards were made ten years ago. and its man-
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age rs have seen no reason to change these standards, except by 
a<l<ling to the other M. B. C. standards as it s equipment and 
cars has grown heavier. The company started out ten years 
ago with what seems now to be very · small journa l box-bear 
ing brass. It was the J½ x 6 journal, and it has since added to 
that the 33/4 x 7 and the 4¼ x 8, and at the present time is get
ting out so me Yery heavy equipments, which will be 5 x 9. All 
of them are M. C. B. standards. It has always insisted that any 
equipment made fo r it , whether it be a snow-plow o r a passen
ger car, wo rk or other ca r, should be equipped with some o ne 
o f these standards. In the way of brake-shoes, th e company 
a<lopte<l a Christie head, makin g such changes in it as was ne
cessary to meet the electric ra ilway conditions. T en years ago 
the company had seventeen kinds of brake-shoes in use, but 
has not been obliged to o rde r very many of these shoes durin g 
the last five or six years. It does not, however, be lieve that it 
is good pol icy to disca rd all of its old equipment , and prefers 
to wear it o ut. It is never advisable to throw away equipment 
that will give good service. It will become obsolete and go 
to the scrap heap qui ckly enough, no matter how good it is. 
M r. Olds believed tha t the standa rd izat ion committee will, with 
but little trouble, be able to recommend ~ta ndards, particularly 
in those matters men tioned, which can be adopted. The face 
of the brake-head can be such as to receive the same shoe on 
different kinds and types of trucks; the at tachment o f the brake 
beam or the lever can be varied, but it is a very easy matter 
to make them so as to use the same brake-shoe. As far as 
motor part s are concerned, that is a much harder propos ition to 
meet, but l\fr. Olds believed that the elect rical equipment manu
facturers a re more than ready to meet the engineers on this 
proposition. If large companies a re able to agree upon some 
standards, it wi11 lessen the cost of the equipment , which , as 
a ll know, is a very important matter. I t wi ll also lessen the 
cost of maintenance. Mr. Olds sa id he was please d to rece ive 
this repor t, and note the progress of the committee, and thought 
it had done well. 

President Adams called up on_ :Mr. F. \V. Sargent, of the Amer
ican Brake Shoe & Found ry Company, to discuss the advantages 
that mig11t be deri ved from more standa rdization o f brake shoes. 

Mr. Sargent said that , as a manufacturer of brake-shoes, he 
could say that there is a tremendous waste and expense inci
dent to the present practice in regard to brake-shoes. He re
fe rred particu1arly to the difference in pattern s. A la rge num
ber of roads use the combined head and shoe, we ighing a ll the 
way from 30 to 50 lbs., and scrap it when less than half worn 
out, and that is a loss, especially where high-priced shoes are 
purchased. It is possible to separate most of these combined 
heads and shoes, and a number of the roads are working along 
that 1ine, but the separation has not been in the lin es to se
cure the g reates t economy. The shoes st ill remai n very often 
a rig ht and left-hand shoe, requiring two patte rn s, and the brake 
head is such it would not take the various shoes used by the 
same company. Mr. Olds spoke of having seventeen or eighteen 
patterns of these shoes in the past which were not interchange
able, and had emphasized the advantages which he has ob
tained by substitut ing a shoe on the Christie type and reduced 
his seventeen patterns to one. There a re a number of roads in 
this country, principally in the West, which are fo llowing closely 
into the lines of the steam railroad pract ice, . and are usin g a 
separable head and shoe, known as the Master Car Builders' 
Standard, in steam practi ce. That is in the line of t he greatest 
economy in brake-shoe maintenance, because tha t shoe has the 
metal so disposed that it g ives the maximum material for wear 
and the minimum for sc rap. It proviQls a shoe that can be 
reversed on the brake-head, and there is a common head and a 
common shoe throughout tl1e country, making interchange prac
tical and possible without any difficulty; and it seemed to him 
wiRe fo r thi s comm ittee to conside r se riously the recommenda
tions which they have made, o r which may be made, toward the 
adoption of the separable head and shoe known as the M. C. B. 
Christie shoe. In such a case the shoe would not weigh more 
than from 20 lbs. to 24 lbs. , which may be applierl and remov ed 
at a sc rap weight of 6 lbs .. whereas with the co mbin ed head and 
shoe are general1y removed at the weight o f 15 lbs., o r 20 

lbs. From this proposed standar d it is possible to get 75 per 
cent of useful wear against not to exceed 50 per cent with the 
other shoe. There is a steady saving of possibly 25 per cent 
at least in every shoe purchased. In view of the fact that the 
electrica l lines ;;,, r e working in con nection with steam roads, and, 
sooner o r later, the electrical equipment will be running with 
steam equipment on steam lines, it seemed t o him to make it 
very advisable that this association should hasten to go on 

record in the adoption o f a standard for practice of brake-hea<ls 
and brake shoes, and he could suggest no better practice than 
that which has been tried out in the years past on steam roads 
in so far as the Cl1ristie brake-shoe and brake-head are con
cernecl. 

Pres ident Adams th en asked th e secreta ry to r ead a communi
cation from the Central Elec tric Railway Associa tion , whi ch 
was done. 

Ilrake-Shoes.-\Ve recommend the adoption as standard of what is known 
as Mast er Car fluilders' sta ndard type of Lrak e-shoe, L.-ake-head and key. 

J o urnals and J o ur.nal Boxcs,-\Ve recommend the adoption as standard 
for journal s and journ al boxes the Master Car Builder s' adopted standard 
so far a:, a1)plicable to motor trucks for axle journ als, known as 3¾ x 4¼ x 8 
and 5 x 9. \V e further recom mend the adoption as standard for t he~c 
different sizes o f axle journals the i\Iaster Car Bu ild ers' adopted standard 
journal boxes, journal bearings and journal bearing keys. 

Trea d a nd Flange \Vheels.-\Ve r ecomme.nd the adoption of a wh ed• 
tread 3 in s. wide with flange ¾ in. hi gh and I 3-16 ins. thick at the throat 
for both city and interurban work. 

Rails for S treet and Interurbar ·•.ailways.-\Ve wo uld r ecommend the 
adoption, as standard of what is kno,, n as th e "T" form scctio)1 of rail for 
both c ity and in terurban work . 

President Adams suggested that the associa tion should thank 
the Centra l Electric Rai lway Association for its Jcind con
sideration in thi s matter, and that the communica tion should be 
turned over to the committee. This was done. 

Mr. E. \V. Olds then r eferred to wheels. T en yea rs ago, he 
said, the :M ilwaukee s tandard was 1¼-in. tread x 3/8 in . x ¾ in. 
flange. That was supposed to be as large as could be used. He 
was very happy t o state, however, that the tread s ha ve g rown, 
little by littl e, At the present time the company is using for 
its interu rban work a 23/4- in. tread with flange 13-16 in. deep by 
1 % ins. in thickness. For the city work they are the same 
dimensions, except that the tread is 2½ ins. Tha t dimension 
is growing and will be la rge r , and he hoped tha t withi n the next 
two years to come up to practically the recommendations of 
the Central Assoc iat io n. He wished it were possible to get a t 
least a 3½-in. tread. In the o\rler cities, where ther e is a great 
dea l of the old work, it is nearly , and will be for a good many 
yea rs to come, impossible to do so, but it will come. As has 
been stat ed. a company should be able to operate its ca rs upon 
the steam track, and this cannot be done until practically their 
dimensions as to wheels are used. In the matter of wheels 
tlfernselves, a great many companies a re using cas t chill ed 
wheels; others are using steel wheels. The steel wheel without 
doubt has come to stay, a nd wi ll be, and is to-day, use<l almost 
entirely upon the in terurban roads, and it wi ll be but a short 
time befo re it will be used ent irely on the city roads. One 
trouble that all have experiencerl is that it has been necessary 
t o use just as heavy a whee] whether it was steel or cast iron, 
but he thought it bette r to make the whee ls as light as poss i
ble. 

President Adams then asked E. D. Priest, of the GeneritJ 
Electric Company, to give his ideas on the standardizing of 
motor parts. 

Mr. Pri est thought that som ething could be done in that rlirec
tion, a lthough he saw it migh t be carried so fa r that it wou ld 
work a di sadvantage both to th e manufacturer and to the user. 
He thought especially that something might be done in the 
matter of sizes of axles. A manuf.acturer has to keep in stock 
gears of various bor es , but he cannot be expected to keep a full 
line , and quite often that fac t may delay shipment of equip
ment , wh ereas if there be a standard gear. wit h standard bore 
a nd standard length o f hub and standard key. it would be pos
sibl e to make more prompt del ive ry, ancl it should tend toward 
a cheapenin g of the equipment. This is true not only as re
gards the gear, but a lso as regards the axle li nings. If there 
could be a stan<larrl diameter it would be of grea t ass istance to 
the manufact urers . If there could be a standard di s tance be
tween wheel hubs, say t he finished di stance, it wou]d also be of 
advantage to the manufacturers. The matt er of clearance of 
whee] ' flan gt cam e up a fc,v moments ago, .and that affect s al so 
the clearance of th e motor as between the motor from the 
a rma ture shaft , extreme d imensions, a nd the clea rance between 
the wheel flange. It woul d also be a good thing lo have some 
standard gear ratio, but he doubted if that woulrl be practic;ibk 
owing to the differ ent characteristics of the $,_er vice. Som e 
day this may com e, but he hardly thought it would come just 
at the present. Th ere might also be som ething done in the 
d irection of a standard size of cable;;; leading from 1hc motors 
in ca r wiring, and standard size o f cables o n the car. If t he 
work was begun perhaps in a s mall way, not attempting to 
cover too much, it might d evelop into something to the ad-
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yantage of both th e ma nufacttircr and the user along these 
line s. 

In r eply to :m inquiry, Pres ident Adam s sa id that h e under
stood that thi s was an info rmal disc11 ss ion of the subj ect, merely 
a report of progress. 

Mr. Evans urged the assoc iation to adopt something which 
could go to th e parent organization as a definite recommenda
tion, and it appeared to him that it would be a simple thing for 
th e association to adopt the steam railroad brake-sh oe as stand
a1·d. He sa id that h e had used that brake-shoe qu ite as satisfac
torily on 2-in. tracks as h e h ad on t he r egular 1vT. C. B. stan da rd 
3½ -in . or more. During the next twelve months a very large 
number of equipments will be built, and it is extremely impor
tant that the ou tput fo r the next year will con form to what may 
be expected to be the standard, and h e thought it would 
be practicable ·to act npon the sugges tion of the Central Electric 
Railway A ssociation sO fa r as it applie s to brake-sh oes. 

President Adam s thought it better to go slowly, rather than 
to take some action that all might not agr ee upon. 

Mr. Smith, of Ka nsas City, a sked what was the difficulty in 
putting a 3- in. tread or a wide r tread into service at once. His 
company +ms practically the same condi tions as many others, 
\' iz. : Trilby rail up to 137 lbs., girder rail up to J06 lbs., a nd the 
T -rail from 70 lbs. to 100 lbs. Yet it is running 6oo cars with 
from 3-in. to 3¼ -in. tread without difficulty, and would h ave gone 
fu lly to 3¼ ins., except that the trucks would not permit the 
greater w eight. The saving on special \vo rk, fr og s anJ switch es, 
makes up for any extra cost in making the change. IV!any of the 
rnembc1·s to whom he h ad ta lked personally are afraid of the 
g ranite block, the toothed block, paving brick, and other like 
things. IIis company bought forty of the cars u ~ed in th e World' s 
Fair which had M. C. B. wheels ·with flanges running from 
I 7-16-in. to I 9-16-in ., a nd 4-in. tread. It was irppossihle to 
use the flange, a nd th e wh eels were put in a lathe an d the flange 
turned down, bnt the tread was left alone. T h ey were then put 
out , and in two trips th ey had worn th e tooth ed block level with 
the rail. These cars arc now operated as sncCessfolly as those 
with 2-in. or 3-in. t read, and more so , an<l the saving on special 
·work and the additional bearing ·on th e frog s and switches h ave 
amply compensated fo r any granite blocks which may have been 
cu t off. 

Charles S. Kimball, of Vlashington, thought that if wider 
wh eel treads are adopted, it would often be necessa ry either to 
redesign the special work, or to put in ne,v work, o r grind the 
elevated po rtions back to cl ear these treads. Ivforeove r, many 
companies have the g rooved rails, which will not admit of a 
wide flange nor of the deep fla nge. 

tfr. \-Vinsor, o f Boston, also thonght it undesirable for the asso
ciation to vote on standards now. 

T homas K. Bell, of Pililadclphia, speaking as a manufacturer 
of special work , said that the av erage fl ange to-day on the street 
ra ilways in thi s country is very close to ¼ in. deep. Th ere are 
poss ibly only four or fi ve girder rail s that arc rolled by the mills 
of the country to-day that a rc rea lly suit able for a flange any 
more than ¾ in. in depth. In regard to th e guard rail s, there is 
not a guard ra il to-day roll ed that will accommodate a ¾-in. 
flange in a 42-ft. 6-in. rad iu s, with a 7-ft . 6-in. wheel base, with
out planing th e groove. So there is to-day a crying necessi ty 
on the part of the street railways to get t ogether on th e question 
of the adoption of a su itable des ign of r ail, and insist on the 
rolling mills o f thi s cou ntry getting them out. That is one of 
the most urgent things needed. In the T-rail, such as used in 
M ilwaukee, both in the girde r T and the low T , that question is 
set aside. Many other propo.c:.ition s are involved in practical 
ope ration. F o r instance, the N ew York, N ew Haven & Hart
ford Rai lroad is trying to bring some of it s :rvr. C. B. fl anges an<l 
treads off the steam line into the citv wo rk. There is not a nv 
of the city work to-day that will stanJ° it, and it is only a questio;1 
of a few yea rs before the entire track structme would be de
stroyed by a flange deeper tilan ¾ in.; in oth er words, the best 
rail in nse to-day \-vill only allow a ve rti cal wear o f 5-16 inch. 
In reference to th e Trilby types of rail s, there are ma ny good 
features in thi s section. and there is a very great advantage in 
the appearance of the surface of the street.<:. when properly paved, 
but as a matter of fact thei-e is not a Trilby rail rolled to accom
modat e a ¾ -~11. flan ge outside o f the Philade lph ia Rapid Transit 
section in Philadelphia. That is the only ra il which will admit 
of a reasonable number of years of wear before the trams of the 
rail will begin to cut down. An approach to the ¼ -in. fl ange , 
with at least a 3-in. tread , possibly a 4-in. tread, win be the thing 
that will perhaps soh·e th is problem. :rvl r. Kimbiill raised th~ 
obj ection to wider treads being introduced owing to the fact that 

in many places they had jumped the frogs. In answer to that, 
the speaker sa id that ther e are ve ry few cases of that kind com
pared to the number of pieces of special work in" the country, and 
he did not consider it a very great difficulty to overcome. He is 
rigg ing up machines to go over his entire system for th e purpose 
of g rinding the edges of the pavement so as to overcome this 
diffict1lty. It is a very inexp ensive operation when it is handled 
in the right way, but it is also a very necessa ry one in order to 
prevent the destruction of th e wheels. 

H. B. Fleming, of Chicago, thought the snbject of st::mdardiza
tion a very important one, but believed it was wise to move slowly 
in introducing these sta nda rd s. Alxn1t five years ago the Chicago 
City R ailway adopted an I\.f. C. B. truck, and since then it has 
adhered to that type of truck, making only such changes as were 
fonnd n ecessar y, dne to increase in weight o f equipment, so that 
at the present time it has about a thousand trucks of that type. 
That helps out greatly in the maintenance end of trucks. In the 
matter of rails, unfortunately the railway company is not always 
at liberty to se lect the type of rail it wants. In many cases, es
pecially in Chicago, the company has to consult with the city au
thorities, and it , is very h a rd to convince these attthorities some
times that the company h as the right des ign. There are so many 
things which should be standardized tha t it is hard to know 
where to begin. One man will want one line of apparatus stan
dardized and another man will want another. In the matter of 
painting car s, some roads retain th e same colors on the cars that 
were u sed in the h orse-car days. The Chicago Railway has tried 
in the last two o r three years to paint all of its cars a uniform 
color. It is also standardi zing motors. It has adopted standards 
in connection witb car wiring, and on all new eqnipments the con
duit system of car wiring is used. The company is adopting a 
standard a ir brake. The company u ses a ¾-in. flange made neces
sa ry by reason of th e fact that the city authorities require a very 
shallow groove in the rail. They insisted at one time that the 
company should not use a groove of greater depth than 1¼ in. 
T h e present standa rd is r ¼ ins. It will readily be seen that if 
there is only r¼-in. depth of groove and % -in. flange there is not 
a great deal of wear on the h ead of the rail. Recently in Chicago 
the question of valuation o f the street railway properties has 
ari sen, and the engineers who are representing the city in that 
valuation, have taken the s tand that the rail has no value at the 
time when the flange is running on the bottom of the groove. It 
is very necessa ry, as Mr. Bell points out, to get a good, deep, 
wide groove, allowing the u se o f larger flange s than has been the 
rnstom. The Chicago City Railway tread is 2¼ ins., and the 
speaker agreed with Mr. Smith, of Kansas City, that it is advis
able to make the tread as wide as possible. \i\Then they put on 
the v,ide tread they found the tread took care of the paving 
stone and did not g ive any troubl e. 

P r es ident Adams then appointed the following committee to 
consider thi s subject and report back to the association: Paul 
Winsor, G. J. Smith, W . H. Evans, Thomas K. Bell and John S. 
Doyle. He then annonnced the n ext paper, " Gas Engines," by 
Paul Winsor, chief engineer motive power and rolling stock 
Boston Elevated Railway Company, Boston, Mass. Mr. Winsor 
presented the paper published on page 707. 

After reading his paper, Mr. Winsor added that the ·plant de
sc ribed has been running another month or more since his paper 
was written, and still rnnning success fully. This plant when at 
load h ad 820 kw fo r the station rating at 700. That is about 18 
per cent ove rload fo r the ho ur, but part o f that time it was ron
sider ably higher: These stations are rated much below the engine 
rat ing. The generators are put on more for the normal running 
of the stat ion, and as they will stand 25 or 50 per cent overload 
fo r a short time, these stations are rated very much as a steam 
station is rated. The company expects to get from that station 
of maximum demand about 33 per cent above its 1 ating and to 
nm it for·z or 3 honrs; or indefinitely at 20 per cent. This is, of 
cou rse, a little too high temper ature for the generator, but not too 
much for the sho rt time it is done. 

Fred N. Bushnell, of Providence, said he thought it would be 
of great ass istance in the study of the question if Mr. \-Vinsor 
would enlighten them more on the subject of just what producer 
gas was and its method of manufacture. 

Mr. Winsor said hi s paper and the thought he had in coming 
there was to tell what had been done with the gas producer, and 
not to instruct as to what gas was. A gas engine was nothing 
but a hot-a i1; engine. They put air and gas into a cylinder and 
by burning it they h eat the contents very hot and get a tremen-, 
do us expansion and something that would do work. It is notMng 
but a hot-air engine, and the real question was how to get the
gas. There was the natural gas, consisting almost entirely of 
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hydro-carbon ; coal gas hav ing about ha lf the heat value of 
natural ga$, made from the distill ation of coal in a closed .retort 
and consisting of hydro-carbon with a considerable port ion of 
free hydrogen; water gas with a heat va lue of about one-third 
of that of coal gas and consist ing very largely of hydrogen ; pro
ducer gas of about one-sixth the value of coal gas and consisting 
of ca rbon monoxide, which will burn with oxygen from the a ir ; 
blast furnace gas, which is even lower in heat valu e than pro
ducer gas and of the same g-e11 eral nature. Coal gas made by the 
d is tillation of coal in a closed r etort contains a large amount of 
ta r and sulphur and mttst be thoroughJy washed before the gas 
can be used, Some think they can handle hydrogen up to 16 or 
17 per cent of the total volu me of gas; wh en they go above that 
they have trouble. The hydrogen ignites at a much lower tem
perature than producer gas and they get prematu re explosions. 
Hydrogen seldom goes above 15 per cent, and if it gc-ts up there 
is trouble in back firing. Blast fornace gas is free from hydrogen. 
It is dirty and the engine will not give so much power, but that 
is not important. It is easy lo handle in a gas engine. Natural 
gas is a very strong gas and is a lso easy to handle in a gas en
gine because it is fr ee from th e hydrogen ; and pro(h tcer gas, 
which is the ,vatcr gas, or rather the mixed gases, as they a rc 
made. 

Mr. H ewitt, o f Philadelphia, said that the paper was one that · 
interested him especially and showed very encouragi 11 g resu lt s. 
Last yea r, at P hiladelphia, a paper was presen ted on gas eugines 
by Mr. Bibbins and was criticised by rvlr. 1'-faillo11 x, of New York, 
'"·ho thought that only in a few in s.tances would the gas-engi ne 
plant show sufficient economy to warrant its extra cost. The 
s team turbine was quite prominently brought forward at that 
meeting, and the bes t restd ts g ive11 by the steam tmbine in l\fr. 
\Vinsor's territory were in the Quincy plant and one of th e ele
vated plants which showed an economy of 2.6 to 2.8 lbs. of coal 
per kw-hour, using the same kind of coal M r. \Vinsor is using in 
th is gas plant. If thi s is correct , 1\fr . \1/insor's paper shows that 
one could afford to spend abou t twice as much for a gas plant as 
a steam plant to get the same fi nal resu lt. That being the case 
th e paper is very favorable indeed for th e gas-engine plant. Mr. 
Hewitt then asked about the regulation. 

.!\fr. VVinsor replied that he was using direct-current generators 
and had no trouble about tl1 t r egulation. 

H. l\L Benghler, of Ford, Bacon & Davis, sa id he had cxperi
t:nce last year -~.vith a qoo-hp Crosby four-cylinder , 32-in. x .16-in. 
gas eng ine at Elmira, N, Y., which operated s11 ccessfully Go-cyc le 
three-phase apparatus. He had abso lu te ly no trou ble a t a ll so fa r 
as the parallel operation was concerned. The engines were oper
ated in connection with a steam unit. The four -cylinde r engine 
gave a crank effort that was almost equa l to the best steam
engine practice. 

E.. P. Roberts called atten tion to the rema rk made, that as the 
gas engine would cut the fuel bill one could a fford to pay twice 
as much for the power house. The fuel bill is not the on ly thing. 
1hcre are a good many others, as interest on the investment. In 
reference to operation in pa rallel, he had occasion during the last 
two years to examine that qui te carefully, to such an extent that a t 
the present time his firm is conside ring the advisability of putting 
in a 1500-kw gas engine, 30-cycle railway plant. The present 
powe r house is no t anywhere nea r the center of the system, and 
there is ve ry little water fo r domestic purposes. The question is, 
sha ll tha t power house be enlarged or another power house of any 
character be placed in an entirely di ffe rent location, al so whet her 
the company will use 1500-kw or 500-kw units, which sha ll be used 
nearly all the time but with the night loads, then the steam engine 
pl.int will continue. A question was asked whether it was .i. fair 
inference on the paper that if coal cos t $3 or more per ton the 
gas engine plant is preferable. No such general inference can be 
drawn, because where coal is less than $3 a ton it is sometimes 
advisab le, as in the case of natural gas. In Cleveland, for instance, 
natural gas from W est Vi rginia costs JO cents a thousand, a nd 
the speaker recently advised the installation of a 275-kw gas 
engine in Clevela nd. Refering aga in to the paf)er, l'Vfr . \1/insor 
mentions a load factor of 84.5 per cent, which would indicate 
that p.irt of the time one engine was operating and part o f the 
time two. It would be desirable to have a load diagram showing 
when the engines were thrown in ;md out, and what the operation 
of each was, because the gas engine will not take the max imum 
overload as compared with a steam engine. 

Mr. \1/insor, in reply to several ques tion s, sa id lhat the stations 
desc ribed by him are practi cally sub-s tations: T he company had 
two districts. The quest ion was of r, utting in these plants or 
adding to the present stea m plant. The figure s show that the 
gas plants cost about $80 a kilowatt more thi n the steam plant. 

During the month of July the water supply cost $1,071, ,vhile the 
coal cos t $550. 

Mr. Hewitt asked Mr. Winsor what was the ratio of firs t cost 
Uetwccn these plant s and whai a condensing plant would have 
cost in the same locality, assuming that th e buildings would be 
suitable for either plant . 

.\fr. \Vinsor replied that these particula r plan ts cost about two
th irds more than a steam plant would cost, based, not on the 
engine rati ng but on the sta tion rating. That is, he took the steam 
plant at $1 IO, and these plants cost between $1&:i anfl $Igo on the 
arbit rary rating. H e t1·icd to give them a rating that compared 
wilh the steam plant. 

:\fr. H ewitt sa id the coal in a steam plant is ;1bout 50 per cen t 
of the cost of operat ion, and if it is assumed that the labor cost is 
the same for gas and steam, and that the sundry costs are about 
the same, it would not be fair to assume exactly double the cost 
ot the plant. 1t appea red to the speaker th:it t wo-thinls additional 
cost would pract ica lly ea t up the saving unless there was some 
other advan tage in the gas plant. 

l\fr. Y::nvger·, of the \Vestinghouse :Machine Company, wanted to 
bring up the quest ion of quantity of water used. Mr. \1/insor, 
in his paper, stated his plant uses about 200 lbs. of wate r. That 
appea red to the speaker as bei ng a large am'ount of wa ter fo r a 
gns pla nt, al thoug·h much. of course, depends on how hot he uses 
the wa te r and how much heat he takes out o f eve ry pound of 
waler. 

In reply to a question, M r. "Winsor stated they took from the 
wa ter about 40 <legs. of heat. 

l\fr. Yawger repeated that 200 lbs. seemed a good deal of water, 
bu t if an estimate was made of the amount of wate r that would 
actually be wasted in a cooling tower in order to take out, say, 
40 or 50 <legs. of heat, the figures would show something like 7 or 
8 lbs. of water actually wasted or evaporated in a cooling towe r, 
and having only 200 lbs. per kilowat t to haridle it would make 
the pipes and the cool ing tower itse lf quite a small piece of appa
ra tus per kilowatt. The whole s ubj ec t seems to line up in th is 
way: That gas eng ines a rc at the present t ime to be looked upon 
as desirable in special locat ions, where coa l is high , where waler 
is scarce, and where other conditions li lie the saving in copper , 
etc., enter in. Of course, the cost per horse-power of the gas 
engine is bound to be a good deal more than the cost o f a steam 
engine, unless gas engines can be made .i. g rea t deal ligh te r per 
horse-power than now. The weight in a large engine will nm 
about 500 lbs. per horse-power, and the price n f coal seems to be 
about the same as it has been, and the price of labor is not getting 
cheaper, so tha t it is ha rd to see where there is goi ng to be any 
improvement unless it is in a change in desi~n. 

The next pape r was ·'Underground Cables," by H . G. Stott . 
This pape r is published on page 705. 

\•V. Boardman Reed, of New York, thought emphasis might be 
laid on one or two points touched upon in M r. Stott's paper. First, 
the cha racter of the ducts, which are rough inside and have 
little points proj ec ting. These cut the lead shea th and render the 
paper valueless, if the duct is wet or damp. In the second place, 
the speaker thought that they did not use sufficient care in laying 
ducts, especially where laid on horizontal or ve rtica l curves. T he 
first cables for high potentia l work were laid in New York about 
1886, and these we re la id without lead shea ths. and were operated 
for about fourteen yea rs witho ut any tro uble. That was before 
the days of the automobi le, when rubber was much cheaper than 
now and when labor was considerably less, and they could affo rd 
to use a good quality of rubbe r. He thought the re was a demand 
for th e use of better insula tion in some places, and rubber-covered 
cable, if engineers felt they could afford it, would stand up in the 
<lamp places. 

tfr. Winsor spoke of trouble with return currents on lead 
sheath s. T hey had co nsiderable trouble with cables burning out, 
the heavy return currents burning the leads out at bonds where 
they touched and had a good g round. Tha t was so serious that 
in a lmost all cases now the lead sheath is cut out fo r an inch or 
two off each side where it enters. Mr. Stou does the sa me thing 
by insulating the lead sheathing on the racks. 

).[r. Latey expla ined the use of the nega tive retu rn in the )fan
ha ttan installation. They had a large heavy st ructure, and fol
lowed the usual practice o f using that strncturc for return with 
about the usua l results. \Vhcn they came to 1he sulnvay they had 
no s tructure, a nd about the time they g·ot ready to lay out the 
ncg:tti vc return circ uits, they had io g ive up one of the rails for 
the signal system, which left 0 11 e 100-lb. rail for a return circuit 
for about 2½ miles of structure. They figmcd all kinds of 
schemes for putting in copper, and incidentally est imated the out
put o i the copper ma rket. I t did no t look as though there would 
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he much copper left £or a nybody else by the time they got the 
return dropped down to reasonable Ii111its. The only thing they 
could do was to put in insulated negative cables which would in 
a way get a round the restrict ions imposed, and they put in insu
la ted negatives, fitting in in four places between sub-stat ions; that 
is, having four points o f co llect ing the retu rn current and carrying 
that insulated ca lik back to th e sttb-st;:1tion. T hat g ives a poten 
tial difference- o f perh aps 6o or 70 vo lts bc-1'.veen points on the 
r eturn rail and the sub-s tati on b,u s, but only about 5 or 6 volts 
difference of potentia l between the return ra il s and the wa te r 
pipes in the immediate vicinity. O n the l\hnhattan division, even 
with h eavy structures, the telephone compa ny got after the rail
way on the question of return circuits. The company used bo nds 
nea r every sub-sta tion or special point o f feed. Near the subway 
it had but one place where it wanted a bond, a nd th e raihvay 
company could not understand why th is \Va s requ ired until a 
short circui t wa s de \·elo ped shortly a ft er, burni ng off a nu,1 1bcr 
o f wires a t the sub-st ,i ti on. lt was fo und that the telepho ne pcn
ple had a sub-sta tion nega~ve bus which explained ,that partic11h r 
situation. On the M anhattan divi sion they had 31/2 -in. ducts care
fully in spected and bid by the Conduit Comp:rn y, o f K ew \' n rk . 
On the subway div is ion they had 3Vi -in. four-way d1:cts . wh:ch 
w ere not particularl y ,vell inspected, bu t they had pnctically 11 n 

trouble except tha t which was caused by the lead shea thing bein .~ 
cut in the duct. Nearly a ll trouble ·was due to bad join ing or b'td 
bending. They had a few cases of burnouts in ducts. tin t 
might have been caused by rough ducts, such as rdered to by th e 
previou s speake r. 

Charl es S. Kimball , of \Vashi11gton, !'.-a id th ey had considerable 
trouble in \Vashington with the sheath rnbles being ground.ed, 
n ot in the manh oles, but between the manholes. They have 
tra"ced this and find it to li e a fact that th e difficn lty is caused 
by the cem ent-lined iron ducts. They find tPat the cem ent be
comes brittle and cracks and separatt:s from the iron. Of 
course that cau ses th e g ro und. They are d oing away with th ese 
iro n ducts a s fa st as circum stances will permit. The company has 
been lay ing a considerable amount of n ew ducts r ecently, and t1s es 
a scraper made of four steel bladc-s with which every piece of 
tcrr a cotta and til e du~t is scrap ed. That eliminates the rough 
points in the ducts which a re likely to injure the lead sheeting 
in the cabl e. 

Mr. \Vinsor ask ed if a ny of the memb ers are making insula
tinn test s o r brcal-::- dovm tes ts nn th eir cables, and wanted to 
know if a ny one was using a hig her voltage than the working 
voltage to test the cables period ically. 

ii-Tr. L atcy said ab out th e only tes ts they mak e on the di r ect
current table is the voltm et er in sulati on t est. They are ge tting 
the insulation resistan ce by m e-a n s of a 700-volt voltmeter. 
Th e high p otent ia l cables a re no t t ested periodically. They 
have to test them o ccasionally when ch anging co nnections and 
in case o f break-downs, but that is abot1t the only test that these 
cables are ge tting. In the case of an 11 ,000-volt cable , they gave 
it a 19.000-volt break -down tes t for ab out fiv e minutes, which is 
very much below the contract test. 

Mr. \Vinsor sa id the B osto n E levated buys it s cable on a 
guarant ee tha t the insula tion res ista nce shall not go below a 
certain fi gure in a certain number of yea rs. They test the 
cable every two weeks, and follow the curve of the insulation 
t est very carefully. They find if the insulation g oes dovm it i_s 
apt to g o down r apidly, and the curv e will flatt en out. T heir 
exp erience is that if a cable fall s from 2 00 megohms per mile 
to 25, and keeps fa lling st eadily , it is sure to k eep on falling. 

Th e m eeting th en adj ourned until 2:30 o 'clock. 

TUESDAY AFTERNOON SESSION 
Pres ident Adam s called th e ~ eeting to order at 2:30 o'clock, 

and announced the fir st paper of the afternoon sess io n would 
be that of " R elative Economy of Turbines and E ngines at 
Various P ercentages of Rating," by \Valter Goodenough, en
gineering depa rtment, Stone & \Vebster, Boston, Mass. Ivlr. 
Goodenough unfortunately could not attend the convention, 
and the secretary read th e paper. This paper wi ll be found on 
p arre 712. 

l\fr. VVinsor thought Mr. Goodcnough 's paper was more par
ticularly interesting to the fin ancial end of the business, and 
the constructing and designing engineer. He did not agree 
with the author that it affects the operation at all. If the 
eng ineer has a given plant , and interest charges go on in spite 
of him , the only thing he can do is to lower th e cost of opera
ti on. He should not consider the questio n of interest charges 
after he once has the plant, but should run the plant at the 

lowest cost of operation. \Vhen he com es to the point of 
possible increase of plant, it is up to the des igning engineer, 
and h e should take the interest charges into consideration, or 
consider wh eth e r or not he should run his present plant at heavy 
overloads or low efficie ncies, or whether h e should add to it and 
nm up th e interest charges. The operating engineer should not 
take into account the question of fixed charges. 

P res ident Adams then appointed as the committee on nomina
tions the fo llowing: \V. B. R eed, Ne,v York; D. F. Carver, 
R ochester ; H.B. Fleming, Chicago ; M. O'Brien, St. Louis, and 
A lfred Green, of New York. 

The n ex t paper was entitled "Economy in Car Equipment, 
\Ve ig hts a nd Sch edul es," by E. H. Anderson, Schenectady, 
N. Y. This paper wi ll be found on page 715. 

Before opening the discussion on thi s paper Pres ident Adams 
announced that 1\fr. Mower had intimated that this year will 
be his last year as secreta ry. Mr. Mower has taken upon him
self th e duties of gen eral manager of the road, and these duties 
will not permit him to give the necessary attention to the affairs 
of the association. M r. Adams wanted to say to M r. M ower, 
for the association, that his effo rts in the past have been of 
great value to th e association , and the r esult of hi s ,vork in the 
o ld associat ion when it was a question of getting in new mem
bers and s imilar work put the association on the basis it was 
in when it came to the point of r eorganizatio n. He wanted to 
thank M r. Mower in the nam e of the associatio n for his effort s 
in the past. .. 

President Adams then relinq11ish ed the chair to Vi ce-Pres ident 
Simm ons. 

N. \V. Storer, of th e ·westinghousc Company, sa id that, in hi s 
opinion, o ne o f the gr ea test features in se lecting moto r equip
ments fer successful operat ion is to get the right reduction for 
the motor. There have been thousands o f dollars wasted and 
thousands of equipm ents given a Yery bad r eputat ion simply be
ca use o f the select ion of a bad gear ratio. T h e motors may be 
geared for entirely too high a speed o r too low a speed, d:te to 
the fact that a proper study of the conditions ,vas not given be
fore the gear r atio- ·was selected. T her e could be numerous 
cas~s of that k ind pointed out. 

F or illu stration, th e speaker asst1111ed a case where a motor 
was select t: d that was geared for a speed of 30 miles an hour, 
·when th e se rvice requirement s were such as to need only a 
maximum speed of 15 or 20 mil es an ho ur. That ·mo tor is going 
to be nm at a low voltage practically all the time. The speaker 
had in mind a road where th e motors a re operated at an average 
\'Olt age of about 275 volts while the line voltage will average 
pract.cally double. That m eans the motors have their capacity 
ctit in two, and they a re operat ing at about half the ho rse-power 
capacity which they would have if they were operated for longer 
periods o n the high voltage. The motor is designed for 550 
volts. and to get the capacity o ut of it , it is necessary to have 
that YO!tage as la rge a part nf the time as possible. That is 
where the high-speed g ea r reductio n will com e in. If the motor 
is operated at too low a r eduction, that is to say, at too low a 
speed, it will be necessa ry to fo rce the moto rs. and in braking a 
fa.rge part of the power in the motor is lost in the brake-shoes. 
This not only wears out the brake-shoes, but uses 1111 the coal 
pile at the same time. That is where the s low-speed g ear gets 
in it s Lad ,vork. T he lower the speed gear the eas i~r, as a gen
er al thing, is it for the motor to get over the ground, and the 
low er th e heating will be. There is a great tendency on the 
part of people ,vho go into interurban work to adopt gear ratios 
which are really beyond the requirements. They want to reach 
a maximt1m spe t: d o f 45 or 50 miles an hour, while the track 
conditions may not be such as to make it possible to use that 
excess i,,e speed for any considerable part of the •time. They 
sacrifice a g reat deal in th e capacity of the motors to gain a 
little in the speed on a small part of the line. That is a mistake, 
but it would not be so bad if they could get sufficient motor 
capac ity at the same time, but' they select a quadruple equipment 
of 75 hp fo r a 35-ton ca r and gear the cars for a very high 
speed. The result is that the motors are badly overloaded. The 
cars might make the sch eduled speed if they were properly geared 
fo r it, but the point is very well shown in the curves, namely, the 
effect of the high schedule speed on the capacity of the motor.~ 
which are required. There is one point brought out in the paper 
in regard to the number o.f motors in an equipment which should 
be further dwelt t1pon. It was stated qn.ite cornctly that a great 
deal of trouble is experienced from the ,vheels of the car slipping 
where the weight is not all on the driving wheels. That is very 
apt to be the case, and it compels the companies to adopt four 
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motor equipments where two motor equipments would do just as 
well, if they did not hH'e th is s lipping. A great deal of t ro uble 
is due to the £act that the hand controller is not properly op
erated. The motorman may throw the cont rolle r on too fa st. 
g iYing the motors ve ry heavy rushes or cu r rent. T hat will mo• 
mentarily give a ve ry h igh to rque, and sta rt the wheels to slip
ping. The speake r belie, •ed the adoption o f the mult iple-unit 
control ec111ipment for street cars with purely automatic acce lera
tion wi ll go a long way toward avoiding that tronb le. \~Tith 
multiple-unit contr ol the acceleration is practically out of the 

-·hands of the motorman; it depends enti rely on the adjustment 
which the control is given befo re the car leaves the depot. If it 
is adj usted fo r 150 lbs. per ton acce leration, that is what it is 
go ing to do. For in stance, wi th a double-truck car, ,1t least 6o 
per cen t of the enti re weight is on the driving truck wheels. 
T hat should give accele ration to the rn r of 150 lbs. per ton wi th 
about 12.5 per cent ;idhesion. It is possible in most cases, any~ 
way with th e use of a little sand, to obtain 12.5 per CC' llt adh es ion 
on-the rai ls even H they are very slimy, anrt that wil l g ive a. very 
good acct'le ration. A mile and a half per hour per second is to 
he commended for pr:i.cti ca lly all city work, although it is cx• 
ceeded in many places, and is much less than th at in others. 
The fact remains, however, that the acce leration wi ll a lways be 
at a predetermined speed. That is an advantage which mu st not 
be on rlooked, and the importance of hav ing a certa in rate of 
acce lerat ion is p lainly illustrated in the curves accompanying the 
paper. .Mr. Storer then pointed out some o f the additional ad • 
vantages of multiple-u ni t control for city cars. These may be 
summed up as follow s: 

\Vhile it n1.1y not be directly under discussion 0 11 thi s pa1)er, at 
the same time he thought it would not be out o f place to show 
the economies which can be secured in other directions by th,· 
use of this same mult ip le-11 n it control for street cars. In many 
cities one will hea r th e c,-y "There a re not enough cars.11 T he 
trnublc is in the crowUcd conditio11 o f the streets. It is impos
sible to force more cars through the str eets, as they are so crowded 
tha t, under the present conditions of operating: one car at a time, 
there is very inefficient ope ration. It seernC'd to him tha t by 
coupling two or three cars, a very -large increase in th f: number 
operated may be easi ly secured. He was glad to note from 1he 
discussion on the preceding day how many people \\'ere th inking 
of the multip le-unit con trn l equipment for s treet cars. T his is 
enti rely in lhe righ t d irection. T he use of it in the crowded 
streets will be of benefi t. Suppose three cars a re coupled in a 
train, one avoids two spaces between the cars. T hese spaces are 
ent irely useless, and if the cars are running close together, it 
wi 11 bl: foun d that wagons creep in and people ar e crossing the 
street so there is much inter ference with the traffic ;ill the time, 
and the single cars can go along only in a succession of jogs. If 
there arc three cars in a train, two spaces wi ll be a\·oided, and 
the time spent at crossings and in clearing blockades ve ry much 
rcdl1ce<l. At cross ings only on e signal from the corner man will 
take the th re e cars across the street, otherwise three signals mu :-t 
be given, and there would be greater interruption of the snvicc. 
About the only difficu lty he could see in such operation is in the 
coupling of the cars, bu t that, he thought, could be obviated. 
:Multip le-uni t cont ro l w ill al so partially dispose o f the last pa ra· 
graph o f the paper wh ich slates; "The abO\•e itl n,-trates strongly 
that the largest car which can be run, and the proper fr equenc:, 
o f cars maintained will give the least cost_ per seat or passen
ger-m ile." That is o n 1he basis of hav ing the s_ingle-car equip
ments. If multiple-unit cont rol is used, fi xed cha rges on a large 
t ra in are cul down to a ve ry grea t extent, and the smaller equ ip
rntnts can be employed to much bette r advantage. 

Mr. Pr iest said that Mr. Anderson had ve ry clear ly polntcd out 
some of the controlling fea tures in th e selection of equipment. 
He thought too much emphasis could not be placed on th e care
ful co nsiderntion of the ser vice reqnirements before choosing the 
si1.c or type o( motor. He believed it would be g reatly to the 
advantage of both consumer and manufactur er if they would get 
toge ther more in the consideration of th is problem. If the user 
would indica te very clea rly to the manufactLirer just what his 
!-.ervice conditions are, going into considerable detai l, gi,·ing- the 
weight of cars, number of stops, and general charact f: r of the 
i.c rvice, he was Slife that the manufacturer could be of great 
ass istance in choosing the proper equipment. Referring .to Mr. 
Starer's point about gea r ratio, he quite agreed wi th him that 
ve ry often an improper gear ratio is selected, and usually it is 
too hig~. T h is not o nly results in greater consumpt ion of energy 
for a given schedu le, but also in abuse of the equipment. \,Vhilc 
perhaps too broa<l a s ta tement to make, he thought that , gcncrai)y 
speaking, it may be sa id tha t the lowest speed equipment which 

will perform the ·sen·ice is usnally t.h c hes t one to select. Th f" f(" 
fo re, when a stree t railway man calls for a speed of -1-i , .so anrl 
60 mi les an hour, he sho uld ve ry carefl1lly c,onsider the result,., 
'lf us ing such a high-speed equ ipment. In the great majority of 
inc idents he believed a low•spced equipment wou]d fulfil all the 
requirements and do it wi th much g rea ter economy. 

Mr. Olds fully agreed with the proposi tion as placed before the 
meeting hr the ~peakers and s~tid it bore out his views as to th t 
maximum speed tha t so J11a11y operating men requir e the rolling 
stock men to h,.we for the gear ratios. T hey often say that they 
wish to make -1-0, so or 60 mi le!-. pe r hour, when the facts are, they 
do not average 25 miles per hour . . i\s a consequence, the motors 
are ovenvorked and very often LL1rncd ant. In hi s own case 
where some motors were arranged for 45 miles per hour, the gear 
ratio was changed to bring the speed down to about 35 miles per 
hour. It was fot1 nd that the consumption of energy, operating on 
the same schedule and making the samr speed with the same 
cars was very m uch r ednced. T he maint enance charge also was 
reduced to a very consi·dc rahle a.mount. I le was pleased to not e 
how full y J\Ir. Ander son ha<l brought OH1 1hese matters, and as 
Afr. P riest had said. it was very important that the operators 
should gel close to the manu fac turers. lt would save the former 
money, which is the point they we re afte r, to get good reliable 
se rvice that shall be attractiH to the public and br ing the largest 
returns to the ra ilway comp:"l.nies. 

Mr. Rolston refe r red to some experiences he had in the past six 
months with diff erent gear ratios t1sed on the G. E. 73-motor. In 
the one case with the gear ratio of 1.7 they got a maximum cur
rent of 950 amps., while in the other case with a gear ratio of 
2.3, same motor and r;amc weight o f car, four-motor equipment, 
abottt a 40-ton car, they had a m:i.ximum of 625 amps. The ri se 
in temperature, maintaining the same schedule and practically the 
same stops-observation taken on similar days under similar con
ditions-was 30 <legs. more in the case of the high-geared motor. 
T he cur rent consumption as taken by a recording wattmeter was 
,·cry li ttle in excess in the case of a high-geared ratio. The fact 
was , that the maximum jerks in starting seemed 10 be responsible 
for a large amount of the heating, but on two of the equipments 
which were reduced, the gear ratio was change d again to 2.6 and 
gaye still bette r result s. Taking the average, as a whole , the busi
ness could be handled with the gear ratio at 2.3 with consid~rable 
less effected max imum pull a t the power house than it could in 
the other case. T he only instance he had in mind where the 
higher ge~r ratio might be adopted to good advantage was in the 
case of limited sen- ice, with very iew stops of 8 or IO mi les apart 
T hen the higher gear ra tio might come in to fairly good advan
tage and proye profi table, hu t where the stops are frequent, aver
aging I mi le or 1 ½ miles apart on interurban senice, th e 
high-gear ratio would be a detriment. Another trouble was the 
fai lure of fields on this partici1lar motor , G. E. 73. They had on 
an aycrage defective fields one to three, in fayor of the lower 
gear. I t seemed as 'if those on the higher gear were heated up to 
a higher temperature and more liable to fl ash ing and causing 
trouble of that kind, and it was not uncommon to pull out burned
out field once in every two weeks on these cars. The previou s 
management had supplied the road with gear s to change th em 
over to the high ratio, but after making a careful investigat ion 
1hey decided it was better to go back to the lower ra tio. 

Mr. Storer said there was another poin t which might he men
tioned in connection with the QUC'stion of ge.ir r atio. It is fre
qll entl y deemed ad visable by the management of a large system to 
select one standard gear for ::iii classes of service. In view o f 
the developments which ha\"e come up and the necessity of mak
ing changes, was it not hcs t to capital ize tha t sta ndardiza tion 
work and see how much it is worth to the company; would it not 
be better to keep one standard motor -and gear it for several dif
ferent classes of sen-ice if nec<.·ss:1ry on th1: same system, gear it 
properly, and get the benefit of tl1c lower power consumption, and 
the longer life of th e- motor, bu t h;wc it so th,1t one will not have 
interchangeable equipment, so to speak. He thought that point 
should be capita lized and see how much it was worth. 

Upon molion of \V. 11. l\lcA loury th e con, iderat ion of the ques
tion box was deferred until the nex t session, \Vednesday after
noon at 2 o'clock. 

WEDNESDAY SESSlO~S 

The \Ve<lnesday mo rning sess ion of the Engineering association 
wa-s held jointly with the American association, and is reported 
on page 766 of this issue. 

At the \-Ve<lncsclay afternoon se.;s io11 the Question Box was 
received witho ut d iscuss ion, afte r \Vhich the committee on reso lu
tio ns presented resolutions thanking the local a nd inte rurb..'\n 
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roads of Columbus for courtesies extended; exp ress ing the ap
preciation of the association for the work accomplished by Presi
dent E ly, of the American associat ion ; thanks to H. \Vallerstedt, 
of the standardization committee and to President Adams. 

The committee on nominations next made its report, and the 
following officers were · e lected for th e ensuing year: P resident , 
H. H. Adams, of Baltimore; first v ice-president , F. G. Simmons, 
of Milwaukee ; second vice-president, J. S. Doyle, of New York 
City; third vice-president, Paul \Vinsor, of Boston; secretary and 
treasurer, \Valter Mower. Executive committee, the officers and 
F. H. Lincoln, of Ph iladelphia ; F. N . Bushnell, of Providence; 
'vV. T. Dougan, of New York City, and H . B. Fleming, of Chicago. 
The convention then adjoumed. 

--~----+♦ +-

ANNUAL ADDRESS OF THE PRESIDENT OF THE AMERICAN 
STREET AND INTERURBAN RAILWAY CLAIM 

AGENTS' ASSOCIATION 

DELIVERED BY S. L. RHOADES 
A t th e Col um bu s Convention of th e A ssociation o n Monday, O ct. 15, 190li. 

The Claim Agents' A ssoc iation was particularly fa vored by the 
cxecn tiYe committee o f th e A merican a ::,sod ation when the latter 
selected Columbus as th e conv ention city. Fortunately, our 
\Vorthy secretary is a resident h ere, and, as I am reliably informed, 
is familia r with the \Vays and means to insure the mo's t exclusive 
claim agent a profitable antl enj oyable time. I am quite sHre that 
none of us will fail to take advantage of the invitation extended. 

It ,vas earl y dec ided that thi s season's convention should be 
held in the Middle \Vest and Columbus was selected only after 
several oth er cities had been considered because it offered the best 
accommodations for the majority inter ested. Incidentally, we 
are afforded an opportunity to examine the methods and manage
ment of the accident department o f thi s city's r a ilway, which, I 
believe, is m aintained a t a v ery low percentage of the gross 
receipts. 

AlthoHgb this is the second annual convention of our associa
tion, it is th e fi rst since the reorganization; and I am pleased to 
say that ,ve are progress ing, and th e fear entertained by some of 
u s, that in organization we might lose ollr identity or be res tricted 
in our work, was ,vithout fo undation ; on the contrary, there h as 
bcc11 perfect ha rmony and co-operatio11. The officials of th e pa rent 
organization h ave promptly granted every r easonable request and 
shown their des ire to assist us ,vherever possible. VVe acknowl
edge our indebtedness to th e executive of-fi ce r s of that a ssociation 
for their as sistance in perfecting our o rganization and particularly 
to Professor Swenson for his personal att ention to many of the 
detai ls. VVith this co-operation we were able to formulate and 
adopt a constitution a nd by- laws consistent with those of the 
other organizations and sati sfactory to the executive committee 
who had the matter in charge. It h as a lso been our opportunity 
and very great pleasure to ass ist the parent organiza tion , by 
promptly answering a ll communications referr ed to u s by its 
secretary, regarding claim departments, and these queries came 
not only from America, but from Europe , Au stralia and the 
Philippin es, ther eby showing that we, as a Claim A gents' Asso
ciation, are r ecognized where\' er street railw ays are operated. 

I venture to predict from the att endance that this will be a 
unique and successful convention. During the past year your 
executive committee, foll owing the suggestion of Vice- President 
O'Connor, b as organized and put into operation a Question Box, 
,vhich has proved a success beyond our expectations. In the ques
tions and ans ,ver s valu able information is conta ined, applicable to 
claim departments of all classes of electric railways. 

\Ve have a lso on exhibition, at the suggestion of 1fr. Renaud, 
o f N ew Orlean s, copies of the blank forms of reports, etc. , used 
by various companies. By a close examination of these printed 
fo rms new ideas may be obtained, and I trust th at at the proper 
time we will h ave a free discuss ion concerning their merits. 
While it seems impract icable that any standard set of forms 
could be unive r sally adopted, I would suggest the advisability of 
appointing a committee to consider the matter, together with the 
question of k eeping stati stics. Of one thing I am convinced, that 
as th e cost of the accident department increases , our super ior 
office rs w ill r equ ire more definite and pa rticular information con
cerning expenditures VV e should therefor aim to be in a posi
t ion to fu rni sh an answer to such questions, an<l, if it is possible, 
to arrange a s tandard system of stati stics and accounts, wh ich by 
compa ri son might become of universal interest and value. 

Each year our street railway companies are compelled to meet 

a large r and more unscrupulous class of persons who prey upon 
their treasuries. This practice is reaching such propcrtions that 
something should be done to check it. While it is too broad a 
subj ect to be discussed here, I wish to suggest the advisability.of 
appointing a committee to consider the problem and devise some 
practicable method of treating it. There are other organizations 
now con sidering the question, and while it may not ultimately be 
a matter for the Claim Agents' Association to deal with, it seems 
that if we could suggest to the American association some plaus
\ble plan, it might be willing to consider the matter. \Vhile I am 
speaking on the subj ect of committees, it has occurred to me that • 
if we had something like an "employment" committee, it would be 
an advantage. For example, during the past yea r I have been 
ask ed a dozen times if I could suggest the name of an experi
eiiced and capable man to take charge of accident departments. 
ff I were to give particular attention to this matter, wo uld it not 
accrue to our benefit? A very capable agent -may, for one of many 
reasons, lose or resign h is position and be looking for another. 
I recall a half dozen insta,nces where this has occurred through 
consolidations, ch anges of management, etc. If these facts were 
in the possession of such a committee, 011 r assoc iation would be 
able not only to ans,ver th e question but supply the man, who 
being both experienced and competent, would strengthen us. 

lt is with deep regret and a feel ing of sincere sorrow that I an
nounce the death of an act ivc member of our association, l\Jr. 
F eeney, of New J ersey. Mr. F eeney attended the convention last 
year and took an active part in the discussions. 

The paper s to be presented at this convention are particularly 
inter es ting and valuable, a credit to the association and to the 
speaker s. The association invites a free di scussion on both the 
papers and the Question Box, so that we will all derive interest 
a nd benefit th erefrom. In conclusio n, I wish to thank the mem
bers of the executive committee and of the association for their 
loyalty a nd co-opera tion, and I sincerely trust that to all fellow
\VOrkers present, the convention will prove most successful. 

----------------+------THE NEW OFFICERS OF THE ALLIED ASSOCIATIONS 

At the Columbu s convention the yarious associations elected 
officer s a s follows : 

Eng ineering Association.- President, H. H. Adams, superin
tendent o f shops United Railways & E lectric Company, Balti
more ; fir st vice-pre ::,ident, F. G. Simmons, engineer mainte11ance 
oJ way Milwaukee E lectric Raihvay & Light Company; second 
vice-president , J. S. Doyle,' superintendent car equipment Inter
borough Rapid Transit Company, New York; secretary and 
treasurer , \Va lter l\fower, genera l manager Southweste rn Trac
tion Company, London, Canada. Executive Committee-The 
officer s and F. I-1. Lincoln, assistant general manager Philadel
phia R apid Transit Company ; F. N. Bnslmell, chief engineer the 
Rhode I sland Company, Providence, R. I. ; \V. T. Dougan, en
g ineer mainte11a11ce of way New York City Railway; H. B. 
Fleming, chief engineer Chicago City Railway. 

Accountants ' Association.- P.resident, C. L. S. Tingley, of Phil
adelphia; first vice-pres ident , J. H. Neal, of Boston; second vice
president, E. F. Bryant, of Bridgepor t, Conn. ; third vice-president, 
C. L. \Vight , of Des Moines; sec retary and treasurer, Elmer 1-L 
\Vhite, of Birmingham, A la. Executive committee, the officers 
and \V. B. Brockway, of New York; H. T. Bunn, of Knoxville, 
Tenn.; A . Stuart Pratt, of Boston,.i\fass.; H. S. Swift, of Toledo. 

Claim Agents' Association.-President, S. L. Rhoades , of the 
Philadelphia Rapid Tran sit Company, re-elected; first vice-presi
dent, H enry G. Bradley, of the Chicago Union Traction Company; 
second vice-president , A. J . Farrell, of the International Railway 
Company, Buffalo, N. Y.; third vice-president, W. F. \Veh, of 
the Cleveland E lectric Railway Company, and secretary and 
treasurer, B. B. Davis, of the Columbus Railway & Light Com
pany, r e-elected. Executive Committee-The officers and Charles 
B. Hardin, of St. Louis, Mo.; Peter C. Nickel, of New York; F 
VY. Johnson, of the Connecticut Railway & Lighting Company, 
Bridgeport , Conn. , and E. C. Carpenter, Anderson, Ind. 

:rvianufacturers' Assoc iation.-Five members of the executive 
committee were elected for thi-ee years each, namely. H. C. 
Evans, of the Lorain Steel Company; C. C. Pierce, of the Gen
eral Electric Company; A. I-I. Sisson, of the St. Louis Car Com
pany; k . D. Hequembourg, of the Franklin Cfl r Heating Com
pany, and \V. M. McFarland, of the \Vestinghouse Electric & 
Manufactur ing Company. Thomas Nute, of the St. Louis Car 
\\Theel Company, and E. H. Baker, of the Galena .Signal Oil Com
pany, succeed themselves. Hugh N. VVilson was also elected to 
succeed himself for a two-year term. 
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PAPERS AND -REPORTS PRESENTED AT THE COLUMBUS CON
VENTION OF THE AMERICAN STREET AND INTER

URBAN RAILWAY ASSOCIATION 

ELEVATED RAILWAYS AND THEIR BEARING ON HEAVY 
ELECTRIC TRACTION 

BY H. M. BRI NCKERHOFF. 

E lec trical Associate of Will iam Barclay Parson s, Con sulting Engineer, 
N~w York City 

When en tering upon a new field of activity, or upon a line of 
work exceeding in magnitude anything heretofore attempted, 
one naturally looks about in an effort to ascertain what has been 
done in simi lar undertakings that may in one way or another 
supply some usefol lesson or be a guide in shaping the new de
velopment. 

The demand for greater terminal facilities for the steam rail-

. . 

data , a nd show the results of standardization and thoroughly 
systematized management. 

T he interurban rai lways have made wonderfu l strides in the 
past few years, but the number of car equipments employed and 
the periods they have been in se rvice have not given them the 
severe t rying-out process of continued heavy use such as has 
been the case with the elevated r ailways. 

Commencing with the Intramural Rai lway at the Columbian 
Exposition at Chicago in 1893, the Metropolitan West Side Ele
vated in r8g5, followed by the Lake Street, the South Side 
Elevated, and the Northwestern elevated, all in Chicago, and 
the Manhattan and Brooklyn E levated in New York City, and 
the Boston E levated in Boston, we fo ll ow through a period of 
thirteen years of successful practical daily performance of very 
severe se rvice. 
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FTG. 1.- DATA SHEET SHOWI NG PASSENGERS, CA R-MILES, SCHEDU LE SPEED AND COSTS 

roz,ds in our great cities and the necess ity for doing away with 
the smoke incident to steam locomotive operation in the tunnel 
approaches to such terminii has practically fo rced a peculiar lim
ited applicat ion of Hheavy electric traction" in the steam railway 
field. 

The new and varied problems that have a ri sen have engaged 
the at tention and received the most careful study from the fore
most elect rical engineers in the country, together with the steam 
railway officials whose systems a re involved. In th e cou rse of 
this work much has been said and wr itten upon this and re lated 

, subjects, so that the questions involved have become more or 
less familiar to the reading railway man, whether steam or elec~ 
tri c. In an effort to present to you something that possibly may 
have been overlook~d and yet be o f some present inte rest in con
nection wi th the "heavy traction problem," I will point out some 
features that have been impressed upon m e in elevated electric 
railway operation which may have a bearing on the subject under 

·discnssion. 
I think it is a safe statement to make that the elevated rai l~ 

ways present the best example o f sys tems approaching heavy 
electric tract ion conditions, that have been operated for a suffi
cient period and on a large enough scale to give us good operating 

These elevated rai lway sys tems of Chicago, New York, Brook
lyn and Boston, including the Intcrborough subway service, op
erated in round fi gures 170,000.000 car-miles, car ried 685,000,000 
passengers, and made gross earn ings of about $34,300,000 during 
the year 1905. 

This was accomplished with electrical equipments. T he South 
Side and Oak Park lines in Chicago, and the Manhattan and 
Brooklyn lines in New York and Brooklyn, or iginally were run 
with steam engines, which, therefore, give us a basis upon which 
to draw some interesting comparisons. Through the courtesy 
of the managers of these properties I am able to give you the 
following data, placing the roads in the order in which they were 
converted from steam to electric operation. 

OAK PARK & CHI CAGO ELEVATED RAILROAD. 

Stearn Year Electric Year Incrca:,;;-
uf 1895 . of 1904. Per lent. 

Passenger cars. 100 123 (includes motors) 
Locomotives.... 3/i 42 (mo tor cars) 
Total car miles........ 2,721,965 4,550,799 
Total paS&l'ngers hauled 9.936,450 16,005,328 
Passeng"rs per car mile.. ..... . .. 3. 65 3.52 (decm1.sc) 
Passengers kr car per an num. .. 99,3ti4 130, 124 

~:du1~ ~~d, ~: ·p:h::::: :: :: so.:J'.t so.10yg ~W:~r:h~' 
Period of electric operation, eight year5. 

3 .6 
23 . 
8. 2 

22. 
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SOUTH SIDE ELEVATED RAILROAD (CHICAGO ). 

Steam Year Electric Ycu 
of 1894. of I 905. 

Paso;e nge~ cars . 110 254 
Locomoti\-es ... .. 31 1!16 (all motors) 
T otal car miles .... .. ,.... 5,182,598 8,230,415 
Total passengers hauled. . 13,587,791 32,95!),752 
Passengers per car fl!ile . 2. 62 4. 00 
Passengers per car mile per annum 123,525 129,702 

~:Ju1: ~~;J_'.lem p. b..... . . . S~/~~ 8~40~~ ~~~1:t\~~) 
Period of electn c operation, seven years. 

Increase 
Per Cent. 

52. 6 
5. 

16. 
U.3 

BROOK.LYN RAPID TRANSIT (ELEVATED DIVISI O:-.J", BRO OKLYN). 

Steam Year E lectric Year Increase 
of 1898. of 1!:105. Per Cent 

Passenge r cars . .. 430 1,0-02 (includes motor s) 
Locomotives ... .. 139 558 (motor cars) 

'.}~~~\ ~~~~~~: h;~1~::l. : · 4J:NJ::~g I ~~:ti~:~!J (car miles) 

i~~~:~: ~~ ~!~ ;i:e~~~i"r;_·_;: 1oz:723 121.~2~ 
Schedule speeds, m. p. h. .. 11. 5 15 .8 m. p. b. 
Cost per train m ile.. .. . . . . . . . . S0 .384 Cost pn car mi le 

Period of e lectriopcrc at ion, six years 

V#/t-W eL.£Y#T~O LiJtJP 

,F¥,~.ll'£r:;;:f.£e _,... "I.'. 

~:=~~;,;;-;:;;..._,.~.,-- t 

18. 7 
37 . 

For later references and to complete the list the following 
statistics are added for the roads ori_giuaUy equipped electrically: 

METROPOLITA~ WEST SIDE ELEVATED RAILWAY (CHICAGO, YEAR 
OF 1905). 

Passen:,:er cars. 
lVlotor cars, ....... . 
Total car miles..... .. . . 

[j!ed~1!r:~:te!_ ·p.· h; . · 
Cost per car mile ... . ... . ... . 

Period of opera.l ion. ten years 

420 
158 

11,352,358 
40,1 86,753 

15.4 
so'. rnm 

In a ll the cases "cost per car-mile" given is the total operating 
expenses for the road, no t including taxes divided by the total 
car-miles. 

An examination of these figures for steam and electric service 
shows in every case a decreased cost per mil e, an increase in 
schedu le speeds, and a very large increase in traffic. In consid
ering the decrease in cost per mile with electric over steam 
operation in the above comparisons, the fact of the increased 
speed must be especially no ted as the higher rate of acceleration 

., ----- ----.. 
;;::~ ; 4; ; 

;e~rH,,,.-LI/Ve' 9.S"..,,~r.:I 
"-r;p,,r,-N~-eNn:"...,,,,..,<. 

-.,tJ/R(j"Rff.d./

CH✓C.iyV -'="-f:,.~:!~.P ,R,,'7/~H..::..5 

A""-~H H.?VR T./i'H/.,Yf:?F.e./i'HT7f:?IY 

PIG. 2. - PLAN OF UNIO~ ELEVATED RAILWAY LOOP IN CHICAGO 

Under steam operation this company 's records were kept in 
train-miles, and no est imatc of cars per train at this date is 
reliable. Electric operation data is kept per car mile, but the 
C05ts arc so involved between the st reet car and elevated svs
tems as to make an exact figure impossible to reach, the power 
for both systems being gene rated and distributed without means 
of separate measurement . Both kinds of equ ipment s being op
erated on surface and elevated tracks, al so makes the division of 
costs purely a rbitrary. T he general indicat ions a re, however, 
that the cost per car-mile is slightly less with electric than with 
steam, at the ~ame time giYing an increased schedule speed. 

i:tANHATTAN ELEVATED RAILROAD (NEW YORK). 

Steam Year Electric Year Increase 
of 1901. of l!J04. Per Cent 

Passenger cars.. 1,122 1,356 (includes motors) 
Locomotives . . . . 334 833 (motors) 

i 1 :~nc~:rr;i~~i1~d:.". . .. 1t8:~::f~f 2~l;ltt8&8 
P assengers percarmile....... 4.34 4.05 
Pas,,engers per car per annum 169,381 211,382 

~~~du1~ ~%;1t~·-·p_·h·... .. 50 ·i6~f 50 ·0il ~~~eh~) 
Period of electric opera tion, three years . 

1B.:S-HAT TAX-INTERBOROUGH (1905) . 

Tucluding subway servk~ 

40. 
50. 
7. 15 

24 .8 
, 20.4 
48.5 

Passe-nge r cars, . 2,3fil; 
Motor cars.... 1,322 
T otal car miles .. ..... . . . . . . . . . . . . . . 79,950,791 

l'&~a~: ~~d1:",. ·t1e ,,;,~d, 1s·~ ·- ·p.· l~.·;. ~~b~·~}; ioc;1; 15 m·.·p: h:;. ~~·press,3~,~~41~~1~ 
Period of oper.111on (subway) , one ye~r 

necessary to g ive the higher schedule speerls mearis a great in
crease in power consumption, so that the decreased cost shown 
on the face of the figur es does not a t all r epresent the tru e 
relative economy. As an example, the South Side Elevated Rail
road, of Chicago, increased its schedule speed from 13.08 111. p. h. 
to 1495 rn. p. h. This represents an increase in power required 
per car-mile of fully 30 per cent. 

E\'ell mor e marked is the increase on the Manhattan Elevated, 
,,·here the actual running speerl was IO.I m. p. h. under steam, 
and which has been raised to rs m. p. h. with electric operation. 
A n increase in speed of 48.5 per cent. \Vith a cost per car-mile 
0£ $.095, the proportion chargeable to power will range in this 
class of se rvice from $.019 to $.024, a little less than 25 per cent 
of th e tota l. By "cost of power" is meant the total operat~ng 
expenses incurred in producing and delive ring current to the car 
The maintenance of the motor equipment and kindred items ,Vill- , 
also (]Uickly show the eff~cts of changes in schedule speed, and 
must be considered in these comparisons. 

For these r easons had the speed not been increased above the 
steam schedules, when the change in motive power was made, 
the electrical equ ipment would have shown in some ca.ses from 
25 to 30 per cent rl ec rcase, other conditions r emaining stationary. 

As the objection is sometimes made that the figure s we an.' 
considering are derived from electric apparatus in use but a few 
years, and are being compared with old steam apparatus figures, 
let us examinll the record of the Metropolitan West Side Ele
vated Railway, of. Chicago, in operation electrically now for 
clcYC"n and a half years, which stands, therefore, on a fairly 
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equal footing with the other steam elevated equipment. . 
On the data sheet Fig. 1, is shown: ( r) The curve giving the 

average passengers per day, plotted by months, except for the 
year 1905, which is shown for brevity, by the daily average for 
the year. (2) The average car-miles per day similarly ·plotted. 
(3) The schedule speed in miles per hour. This is represented 
by a sloping line from 13.9 m. p. h. in 18g8 to 15-4 m. p. h. in 
1905. This method of representation was r esorted to for sim
plicity, as the road having four branches, which from time to 
time were extended, the schedules were changed so frequently 
that the facts could not be intelligibly sh own in a single curve. 
The main fact, however, that the schedule speed of 13.9 rn. p. h. 
early in the operation o f the road has been rai sed by variott:•i 
intermediate steps to 15-4 is indicated. This does not include the 
speed on the Cnion Loop, which is 10 m. p. h . and is considered 
as a downtown terminal for the elevated road s. (4) The aver
age cost per car-mile as given by years. 

It will be seen that this, commencing in T900, at .0751, increases 
gradually to .0971 in 1904, and decreases to .C931 in 1905, with 
the introduction of the multiple- t111it sys tem. This change to 
multiple control involved the pnrchase of only fifty-five n ew 
motor equipments, raising the number of motor cars to 158. The 
service is still locomotive in type during sixteen of the twenty
four hours, two motor cars per train only being in use during 
the hea·der periods of travel, the average cars per train through
out the year being less than three. It will be noticed that the 
rat t s per honr or per day paid to employees increased ahout 14 
ped cent, and the price of coal abottt 20 per cent in the same 
period. 

Here, then, is an electric system that has been in operation ten 
years, npon which the motors, rolling stock, track system, etc., 
have developed a practically con stant maintenance charge. That 
this road, making a schedule speed of over 15 miles per hour, 
should now be showing, in its tenth year of operation, $o.og31 
per car-mile is a very reasonable argttment for the economy and 
durability of an electrically equipped system. 

Referring again to the comparative figttres on the electric rail
roads that have changed their form of motive power, we find 
increases in earnings per mile, per car per annnm, etc., all of 
which simply point to the greater earning capacity of the electric 
car unit. 

This greater earning capacity is shown to be due in the systems 
we are considering to higher schedule speed along the line and 
the shorter intervals between train nnits, made possible at junc
tions and terminals. As ex amples of these feature s take the fol
lowing: 

The New York terminal of the Brooklyn Bridge depended 
o riginally upon · steam locomotives for its operation. Cars were 
hauled by cabl e across the bridge and then switched at each end 
by steam locomotives. The service proved inadequate, and upon 
electric motors being install ed under the bridge car s th e locomo
tive sys tem was done away with, and a remodeling of the track 
system was made poss ible, which r esulted in doubling the capacity 
in cars per hour. 

On the Manhattan elevated syst em all of the Ninth Avenue 
trains and the Sixth Avenue trains which run north of Fifty
Ninth Street, pass through the junction at Ninth Avenue and 
Fifty-Third Street. These tracks, two local and one express, li e 
north and south on Ninth Avenue, and two turn east in Fifty
Third Street to join the Sixth Avenue line. The capacity 
of this crossing therefore controlled the amount of service 
it was possible to giye on the west half of the Manhattan 
system. 

The northbound tracks on Ninth Avenne, approaching from 
the south, have an ascending grade .of 107 ft. to the mile. 
Through this junction steam trains of fi ve ca rs were scheduled 
to operate at an interval of from 55 seconds to 1 minute and IO 
seconds during the rush hours, but block s were so fr"eqn ent on 
account of locomotives stalling on the up-grade in the evening 
rush as to make the se r vice very unreliable. The length of in
terva l was largely controll ed by the necessity of holding the train 
back almos t at F ifty-First Street until the ronte was clea r, in 
order that the steam engine migh he sure of getting up the 
grade. \Vith electri c equipment trains of seven ca rs nm right 
tip lo the targe t at the cross ing, and stop with impunity on the 
g rade, th e regular rn sh hour operation now requiring a train 
rn on•m cnt (:very :13 secon d::- a s a minimum, which is accom
i,l is !Jcd with regula rity and prc:c ision, and blockade.:; a n.' thi11g-s 
o f th e past. 

On the two-track stub terminal at th e City H a ll station, Man
hattan <"l(• \·;tt t cl t rn in s nnw opcra t t· i, r. a r -rn in11te and 40-seco ncl 
i11krrnl. 

In genera! terms the irregulari ty at junction points, congestion 
at tenninals, and the limitation s in speed of the locomotives on 
the M anh attan E levated had caused the system to reach its maxi
mtt m use ful ness, the large~l regu la r busin ess day's traffic being 
8 52 ,000 passenge rs, a11d th e to tal t ra ffi c fo r the last years of steam 
operation actually showing a con tinual decrease. \ Vith the in
troduct ion of electric se rvice, the maximum t raffi c, wi thout add
ing a foot of t rack. jumped to 1,076,000 passengers as the largest 
regula r day's bnsiness, an inc rease upon the best showing of 
-~ team o f over 26 per cen t. 

Yon will readily n ote the la rge . increase on the other systems, 
1rh ich resul ts, howevn, ar c complicated in some cases by reason 
rif increased trackage h a\'ing been put in operat io n, and there
fore not m aking so st riking a compa ri son as th e 1-Ianhattan 
E levated in :New York. E no ugh h as heen shown, however, to 
warrant the claim fe r a g reatl y i11cr eased capacity Uy· electrically 
e-iuipping these systems. 

Lt t m e: dwell a moment longe r on the fr equency of se r vice by 
~1i owi11 g wliat is the da il y ro utine on the U nion Elevated L oop in 
Chicago. 

Refe rring to th e ·di ag r am, you w ill see that th e " Loop" is a 
double-track line 2 mil es i11 length , located on Van Buren Street, 
\\' abash Avenue, Lake Street and Fifth Avenue, a rectangle sur
rounding the bnsiness and shopping section of Chicago. On the 
inner track run the trains o f the M etropolitan and South Side 
E leYated road s, and on th e outer track, in the r everse direction , 
n m those o f the !',l"orthwestcrn and the Chicago & Oak Park 
elevateds. T his rer111ire s a crossing at grade of the traffic of the 
Yarious roads. A t the southwest corner of the loop (Fifth 
A venue and Van Buren Street ) the Metropolitan trains enter 
and leave, pass ing to and from their own tracks to the inner 
track of th e U nion loop. The Northwestern and Oak P ar k 
trains cross th e outgoing and incoming tracks of the 1vletropoli
tan, and South Side trains occupy the inner curve when passing 
fro m Fifth Avenue to V an Buren Street. 

T o obtain the greates t capacity, incoming and outgoing i\let ro
politan trains move simttltaneously through thi s junction, and 
similarly South Side and Northwestern an<l Oak Park trains are 
handl ed by on e movement. 

This results in the following train movements on every week 
<lay, Sunday being somewhat lighter: 

TRAIN :MOVEM E NTS-METROPOL ITAN J UNCTI ON, U NIO N 
LOOP, CHICAGO 

During twenty-four hours. 1776 tra ins ar e handled, ave raging 
one eve ry 49 seconds. 

During two hours, -f. :,w to 6 :30 p. m., 263 trains are h andled, 
ave raging one nery 27½ S('Conds. 

During one hour, 5 to 6 p . m. , 163 trains, ave raging one every 
22 seconds. 

During fift een minu tes. a. m. rnsh, 75 trains ave raging one 
every 12 seconds. 

The South Side Junction, at Va n Buren a nd \Vabash Avenues, 
is s imultaneou sly handling substantially the same train 1110\'e
ments. 

During rnsh hours practically all of the trains consists of five 
ca r s. there being only a few of fonr cars. 

½ 'hen yon stop to consider that thi s is not a s ing le isolated 
performance, but the daily week-day routin e, a nd that these rnsh 
hours from which the above congested periods are taken occur 
twice each da y, it giYC s a good icJ ea of th e precision and regu
larity with which electrically equipped trains can be handled. 

Follow thi s matter a littl e furth e,r in de tail , and no te wh at is 
exacted from thi s- set o f train nnit s, ahove the mere promptness 
with which th ey pa ss thi s po int in the system. 

R eferring to our map, we will not t that the Union loop re 
ce ives the trains o f four di stinct elevated railway lines. 

Now, in order that thi s jttnct ion sh all operate smooth ly, the 
train s mu st he at th eir ta rge ts ready to move in stan tly when 
g iven the signa l T hey c:i 111 1nt he lined up in a row to insure 
thi s condit ion , otherwise the passen~ers will be delayed and dis 
sati s faction ensue. T he nmnin g tim e cannot he lengthen ed out 
so that the motorn1a11 can loaf along arn l bring his train to thi s 
point with cast'. for the street ca r compet ition is scycre, a nd th e 
time mu st he ct1t to a rni 11i 111 11m. T he ,·a rio11,; niads maiut:-i in 011 

their own lin es dm in g- th e rush h ou r~ schedules of from qT"i to 
15½ rn . p. 11. , including s tup-; . It talH:s p ractically the enti re 
('t p1ipment o f the road ti J fill the rnsli honr schedules, so that 
rn1111in g o ut gap-t rn in s i'i'. not gcm~rall y possible. Here, theu. 
W i.' fin d tr ai ns o f fi\ ' i.' ca rs pas~i11g th rough this junction "011 

l im e," cldi n -ri1J ,l!," r 1r r eco__• i\ ing thei r lH'aYy lo;1d, returning to thl'ir 
on tcr tc nuiua ls and aga in r etu rning a second time in the same 
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rush hour period and "on time." Add to th is that the North
western nms expn~ss and local trains, m aking enti rely different 
nms on sepa rate tracks ai tcr leaving the loop. The South Side 
runs tra ins into it s Congress Street• stub termina l. T he Lake 
Street ru ns also into its Ma rket Street stub, and furth er, the 
Met ropolitan has four distinct branches, from each o f which is 
nm not only the loop trains, but ·an equal number of Fifth Ave
nue t rains, leaving the oute r te rminals alternately with loop 
t ra ins, and running into the F if th Avenue termina l. T he Metro
poli tan loop and Fift h Avenue sets o f t rains each run on a 1¼
minute interva l, the F ifth Avenue terminal also accommodating 
the interurban tra ins of the Aurora, E lg in & Chicago road on a 
rs-minute interval during lhe ru sh, those passing over the Gar
field Pa rk line to the city limits. T hat such a complication and 
frequency is in itself desir:lb]e I do not p retend to claim, but 
th;it it is a demonstrated operative fact is unde1·1iablc. 

The amount of service exacted of the equipments of these 
roads is a lso inte resting, it being a fact tha t practica lly a ll of 
the moto r caTS on the Met ropolitan E leva ted, for ex;imple, ex
cer,t those in the paint shop o r in the genera l repair shop fo r 
genera. I overhauling, a re in se rvice every rush hour. T his is 
accomplished by arranging for the inspection at other than rush 
hours , ;ind by the use of ex tra moto r trucks, which a re inter
changeable. 

Some of these cars, of course, make only two trips each rush 
hour, but they were ready for further use if required. T he total 
mileage on the Met ropoli tan Eleva ted for 1905 shows an ave rage 
o f 24,740 car-miles rnn per ca r (motor a nd coach) per annum, 
which, considering that 50 per cent o f the passengers are handled 
in fou r hours of th e day, shows a high degree o f "avai lability 
for se r vice." 

A deta iled record of 105 Metropolitan El eva ted motor cars, 
which made over 3500 m iles per month each during the twelve 
months from M;iy 31, 1905, to J une 1, 1go6, shows that th·e gen
ernl periodic overhau ling-, the regu lar inspection nt terminals, and 
time in shop fo r repairs to th e: elect rical apparatus, running gear, 

. a ir brakes, and all parts o f t.hc equ ipment , calculated in hours, 
amounted to less than J per cent of the time. In other words, 
these cars wh ich did the heavy work during the year 1905-1906 
were avnilable for se r vice 9i per cent of the time. 

To accomplish this service the following method of inspection 
is used: 

Moto r cars are inspected at terminal loops every 6oa mi les; 
this takes one ho11 r per car. 

Ca rs are given gencrnl overhauling of motors and cont rol 
eve ry thirteen months; this takes generally two days. 

Motor cars ave rage genera lly on this road 4500 miles per 
lllOtllh . 

Genera lly speak ing, the st:1tist ics for steam locomoti,1c se rvice 
indicate that from 8 to 12 per cent of the time out of se rvice 
represents a high state of efficiency, while on some roads 25 per 
cent of the time <lin shop," or an "availability fo r service," of 
iS per cent is nea rer the figure fo r locomotives making a mileage 
comparable with elect ric motor mileage of 4500 miles per month , 
which we have been considering. 

It is true tha t the eleva ted scrvico-, on account o f its short in
ten-als between tra ins, its frC<]ucn t stops and comparatively light 
train unit s. p resen ts an ideal field for electric operation, never
theless the extent and period of constant seni ice these sys tems 
have gone through brings out some advantages which are inter
esting in connection with recent and proposed heavy electric 
traction developments. I think we may say that consideration of 
the reco rds and results of eleva ted electric operation, aside from 
the mn ch argued question of economy, shows d early the three 
following advantages over steam operation: 

1. An increased capacitf per car unit due to greater "avail 
ability for se rvice" and higher schedule speed. 

2. An increased capacity for the system in general, due to 
shorter intervals possible at termina ls and junction points, abol
ishing of relays, and general facility for handling at s tops and 
in ya rds. 

3. An increased earning capacity due to r and 2, and to more 
attractive service by reason of greater frequency of trains pos
sible with economy, a cleaner and quieter service, etc., giving 
returns in la rger proportion than the direct ratio of appa rent in
c reased faci l ities. 

In regard to the Tesults to be obtained by subsiitu tion of elec
tric for s team appar atus under somewhat sim ilaT conditions on 
the la rger steam railway system, we might reasonably expect to 
Tealize the firs t item, as it is inherent in the natu re of the appara
tus when its use has been developed to meet the local conditions.. 
This is amply demonst rated., not only by the examp les here g iven, 

but by the performance o f electric rai lway equipments generally. 
T he second item is illus trated by what we have .seen is being 

done da ily on the greatly conges ted elevated sys tems, where such 
service would be impossible with locomotives. T his forms, I 
believe, one of the stronges t a rguments for the new power, i. e., 
the poss ibility of incre;ising the capacity of large city termini 
with elect ri c service. Wher e real estate values ar c so en ormous 
and the physical difficulties fo r · en largement o f the terminals so 
g reat, the increased capacity of the existing si te that it is pos
sible to obtain with electric ity is worthy o f serious consideration. 

Given a la rge ci ty termina l, sur rounded with expensive build
ings or poss ibly bounded by important city streets, and which 
has reached its maximum train capacity with steam operation, 
and we a re confronted ·with enormous expenditures to mate rially 
increase the capacity with the old motive power. 

\-Vith the electric equip rnent the absence of smoke allows of 
double-deck ing, as is being done in the N ew York Central sta
tion in N ew Yo rk. T he necessity fo r a local coal and water supply, 
round house, etc. , is done away with. T he haul ing o f passenger 
trains with multiple-uni t cont rol, which eliminates relay switch
ing engines, and adds to the flexib ility and ease of handling the 
units generally, effects an increase in the passenger capacity that 
could not be obtained with steam with out abandoning the exist
ing loca tion or entering into purchases and street-closing pro
ceedings that would prove proh ibi t ive in every way. 

The third item is one only just being real ized in its true extent 
by railway men. I t is a curious fact that electr ic service actually 
seems to c reate business; not only do we see this iHustrated in 
the el eva ted systems we have been considering, bu t in interu rban 
work as well. A n e lect ric line has o ften been known to run 
through a se ries of towns para lleling a steam ra il road, and de
velop a t raffic largely exceeding tha t lost by the local s team line. 
This additional business being :ippar ently created without incr ease 
of popu lation, and dne to the more frequent and convenient 
ser vice. It is a pecul iar fact that the American citizen is essen
tially res tl ess and impatien t, and given t wo competitive systems, 
he wi ll take tha t offering the most frequent se rvice, even at a 
liule ex pen ditu re of time. H e does not want to wait. He prefers 
to keep moving. Again. tra ins run on even fract ionS of an hour 
arc more a ttractive to h im th :in I hose n m irregularly; he is im
patient of time tables; he will not hunt th rough the a. m.'s and 
p. m.' s of a steam railroad time table when he knows that every 
hour, half, or quarter-hou r there is an electric ca r. 

All of these items arc at. the bas is of the successfu l inroads 
made upon steam railr oad passenger traffic by th e electric lines, 
and I presen t for your considerat ion the suggestion that what 
has been found true of llassenger-s may in a degree be found true 
o f local freight business as well . I s it not possible that a mod ifi
ca tion o f present ~team ra il way methods may be found profitable 
in the handling of freight where it has lo be hauled with elec tric 
traction? 

Economy and efficiency in steam ra ilway practice point to con
stantly increas ing size of train units. T he lessons of electric 
operation are just the reverse. 

The physical drawbacks involved in steam operation of th e 
hirgc railroad terminals were primarily instrumental in cl inching 
ihe arguments fo r "heavy electric t raction" for terminal opera
tion. T hat this system when once int roduced in even th is lim
ited form will extend to main-line wor k seems certa in. That 
we shall see radical changes in steam railway methods in yard ing 
and despa tching trains, in r eduction in size and inc rease in num
ber o f tratn units, will, I believe, fo llow as an inevitable result 
of the applicat ion of electricity to steam ra ilway operation. 

INTERURBAN FREIGHT AND EXPRESS 

RY EDWARD C. SPR I NG, 
General S upu intend ent the D ay ton, Covington & P iqua T ra<:tion Company, 

West Milton, Ohio 

The recent enactment of legislation in many of the Eastern 
States favorable to the hand ling of freight and express matter 
by elect ric Ji nes has caused the operators of such roads a.s a re 
affected to inqu ire into the feas ibility of establishing a freight or 
express business on the ir lines. Hitherto the handling of trolley 
freig ht has received compa ra tively little a ttention in the E ast, 
and conside rable less in general than the a tt ention g iven to it in 
the Middle States. Massachusetts interurban rai lway companies 
ha vc recen tly been granted permission by the Railway Commis
sioners to engage in the fr eight business. A similar action has 
been given in favor of the interurban systems of N ew Jersey. 
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The Massachusetts leg islation has establi shed a ve ry liberal policy 
to permit street railway companies to carry freight in o rder to 
afford additional facilities for the transportation of merchandise 
and farm products, thus giving to the people in localities where 
steam railroad facilities are limited a decided boom. Naturally 
Eastern operators are looking to the interurban lines of the 
Middle W est for a solution of this problem, where freight and 
express services have been in opera tion for some time, but, as a 
fac t, the roads of the Middle West have not fully demonstrated 
or sat isfied themselves as to the best cou r se to be pu rsued in 
taking care of this new branch of the service. 

A diversity of opinion exists among the managers of the elec
tric roads, whether it is more advantageous to handle merchandise 
at express or freight rates. Each manager has his own personal 
opinion and ideas along this line, and in st1mming them up we 
cannot but sec that each man '~ opinion is based upon peculiar 
circumstances prevalent to his own property. The steam roads 
of the country have the a <Jvantage over the electric lines in thiS 
respect, as thei r conditions are more of a universal or standard 
nature. 

In looking over statist ics in regard to the hand ling of freight 
and express matter, the di~ rsi fied conditions that exist among 
the various roads, and the difficulty in harmonizing those various 
cond itions presents a situation each operati ve manager must de
cide for himself. One of the problems th at presents it self is the 
difficulty in.Ad.rawing a distinct line between frei ght and express 
traffic , as handled by electric roads, for the reason that the freight 
branch of the business has not developed sufficien tly so that a 
point of difference can be made between freight and express 
traffic. 

The word freight as -applied to steam roads cannot, in its lit~ 
era l sense, be applied to the electr ic lines a t the present day. 
To do a fre ight bnsiness in its literal sense means the handling 
of freight in carload lots by trains. T he number of roads in the 
country to-day equipped for such service with sufficient 
length of track to make the same of a profitable natu re is very 
small. Our power stations are not equipped for this extra heavy 
service, neither is our rolling stock sufficient, or physical condi 
tions of our track in shape to withstand the wear and tear of 
such service. In view of these facts , which a re all well known 
to you, the varions roads must confin e themselves to light freight 
and express se rvice, and it is useless for us to think of competing 
with steam roads in handling freight in carload lots at this time. 
But the handling of light freight and express has been so suc
cessful that the question of handling carload lots is ,being seri
ously considc; r ed, and has been success fully accomplished by a 
few roads, but a ca rload freightage ove r connecting lines is a 
problem yet to be worked out. A tm ivhsal interchangeable 
freight traffic and the prorating with the steam roads are two 
m'att ers which the officials of the steam roads have, up to the 
present time, been reticent in ·entering into ·with the electric lines, 
although few of the smaller steam roads have entered into traffic 
a rrangements with some of the electric lines. 

The growth of the freight and express business during the 
past four years has been wonderful. T he frequency of service 
and the connecting of small towns between cities hitherto isolated 
from the outside world have been two of the greatest factors for 
the development of this branch of the se rvice. The handling of 
fruit and garden truck, on account of the despatch of carrying 
these perishable goods, is fast becoming a source or revenue to 
interurban freight handlers. 

The number of advantages offered by t he electric lines in the 
handling of commodities is fa st becoming more appa rent each 
day, each road having its own particular li ry. e of goods from 
which it derives the greatest pa rt of its revenue. The placi ng of 
the farmer in close touch with the market of the civilized world 
through the medium of the electric lines, offers in itself one of 
the greatest inducements to the interurban lines running through 
.t farming community. In hand ling this class of business each 
company should be provided with ample equipment to handle 
a ll bus iness offered it daily without difficulty. .Motor cars should 
be so equipped that trailers could be handled without delay. 
Each company should have seve ral box -car trailers to take care 
of carload business in addi t ion to the handling of local freight. 
The handling of merchandise with trai lers as much as possib le 
would serve to hold down the operating expen se of the depart
ment. Freight stations and platforms e rected along the line to 
stimulate the traffic and enable the handling- of fr eight more care
fully and with greater despatch, and a lso makes a convenient 
place for the transfer of merchandise to the teamsters. In all 
cases we must offer the same inducements to the shippers as arc 
prevalent with the steam roads. Competent men should be in 

cha rge of these stat ions, who should be intell igent, sober and 
indu strious, because these agents come in close contact with the 
public in the freight department, th e same as they do in the 
passenge r department, and in a marked degree the success of thr: 
company is dependent upon these representatives. Agents shou ld 
be conversant with the freight tar iff, so that they can immediately 
quote any desired rate to the shipper and give any information 
sought fo r the for warding of goods from any local point to a 
destin a tion on a connect ing line. The interu rban freight s tations 
at Cincinnati, Ohio. and Indianapolis, Ind. , affo rd two of the bes t 
object lessons in the handling of fr eight at large t erminals. 

All matters perta ining to increasing the outlay in the freig ht 
department shou ld be made in an exceedingly cautious manner. 
T he despatch and p romptness in handling merchandise by elec
tric roads wi ll bring bette r results than any other facto rs, but 
the qu estion comes, how shall we handle thi s class of business 
in th e most economical and efficient manner so that the operat ion 
o f this departme11t will not cat up all the profits which incur 
from the busine ss ? 

I be lieve that there is g reat need of a refo rm in the manner of 
handling the freight and express business among the maj or part 
o f the companies through the Middle \Vest. The jealousies 
which exist between the compan ies must be do ne away with, and 
the heart y co-operation o f a l1 roads to one end o f se rving the 
bes t interes ts of the electr ic lines must be pre-eminent. The re
constructing of the physical conditions of our properti es to meet 
thi s branch o f business must as well be taken into conside rat ion. 
Above all things I would not for a moment encourage any road 
to go into the freight or express bt1siness to the detrim ent of its 
passenger service, although I do predict that the freight branch 
of the se rvice has a wonderful future. I do not believe that the 
day wil1 ever come that the fre ight business will supersede the 
earnings of the passenger traffic until all the independ ent roads 
have consolidated, operate upon private way and with double 
track. I do not believe that any road can hones tl y afford to in
terfere in any way with the revenue of the passenger depa rt 
ment . 

The road that se rves the large manufacturing and commercial 
centers, where the consignee demands his goods at a given t ime, 
and whose business war rants his pay ing well for their prompt 
del ive ry, can do an express business, cha rging express rat es upon 
a profitable basis, but to engage in a freight business on freight 
rates under these condi tions wo uld be suicidal to the company. 
On the other hand , any road th at operates through a farming 
d istrict, and caters to the d~mand of the fa rmer, to whom time 
is of a ve ry small consideration, an express se rvice would be en 
ti re ly out of the question, and only a freight traffic with the lo w
es t possible fr eight rates should be conside red. T he fa rmer has 
not yet thoroughly realized the advantages which th e interurban 
faci lt ies a fford , and charges in excess of the present steam road 
rates arc seve rely ques tioned. The merchants in the various 
farming towns, kno wing that the fa rmers will not pay anything 
extra for quick se rvice, a re equ ally unwilling to pay more than 
present steam road charges, and the only way that the elect r!c 
ra ilway company can hope to obtain a local freight business unde r 
such conditions is to place its rates on a parallel with those of 
the steam roads. Nevertheless, there is no doubt but what in 
many in stances the handl ing of heavy freight th rough these fa rm
ing sections can be made to show a fair return if properly con
ducted. T obacco, corn, wheat and oats can be successfully han
dled to a profit under many conditions. A road operating 
through a farming community insta ll ing freight buildings, bui lt 
exclusively for th is purpose, offer s a ve ry att ract ive feature, in
asmuch as the road can rece ive large consignments and delive r 
them at its own pleasure, thu s oftentimes being able to compete 
with the steam roads, th e fr eight-house taking place of the 
freight-car capacity of the steam road s. 

I think that the position on the pa rt of the electr ic lin es to 
follow steam road methods, representing, as they do, yea rs of 
experience, is an excellent one. I wou ld not for a moment 
recommend any cut be low the steam roads or exp ress t raffic. 
particularly between competing points. \.Ye have a chance now 
in this comparati vely new field of the se rvice to maintain a 
standa rd of rates and not again experience a condit ion of affairs 
th e same as we have expe rienced in the passenger business, and 
later be obliged to change our rntes. Th e drawing of th e line 
between the freight and express business is one which must be 
decided by the opera to r. 1 do not believe tha t an express se rvice 
on a short line ca11 be mainta in ed as profitably by th e rai lway 
company itse lf as it can be by a regular line express company 
operating over connecting lines, and aga in, I would cite the ex
perience of steam railways i11 ihiB res pect. 
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A ftcr the division of rates among the va rious compan ies the 
percentage that would revert to the company that originated the 
business would be so small, that in many cases business would be 
done at a loss. One o f the greatest expenses in the maintenance 
of the th rough express bus iness is the delive ry and collection by 
wagons. There are \'Cr y few places on inte rurba n roads where 
the companies can a fford to maint a in regu lar delivery wagons. 
The only possible way to maintain an express se rvice under con
ditions that do not war rant th e maintenance of wagon service 
is to make arrangements with local teamsters along the line to 
handle the merchandise between the car and it s destinat ion. 
).[any roads have endea vored to maintain such a service, but have 
been ohl iged to di~eo11t im1e it , and transfer their business to some 
elec tr ic express company organized for th is class of work. One 
of th e best examples of this class of service is the magnificen t 
system of the Cleveland Electric Package Company, which han
dles th e major ity of the m erchandise carried over the electric 
lines in and out of Cleve1and. T hi s system is a pos iti ve proof 
of the best manner in which to handle a strict ly express business 
The Southern Ohio Express Company, operating between Dayton 
<ind Cinci nnati , o ffe rs also anolher demonstratio n of the feasibil • 
ily o f tu rning a ll express matier over to a regula r express com
pany. 

l n adopting a line of operation, each manager must be gov • 
crncd almost wholly hy the local cond itions, not only to his 
property. but those connec ted wi th h im, and judge for himself 
the best line to work upon. I bel ieve that the roads th ro ughou t 
th e count ry ~hou ld look toward the standardizing of the freight 
and express husinc~s . the same as we a rc endeavor in,,. to stand
a rdize otir equipment '- , aud if the problems are acDusted, we 
should s ::> e th e r esu lt s in cheaper op eration and increased revenue. 
Al ready the intcnirl>an freight radius has grown from the dis
tances bchvcen the towns and Yi llages to hundreds o f mile!). 
Rea li zing tha t this phc11omc11al growth has taken place within a 
few years, it is with in the hounds of poss ibility that in the future 
railway builders will so con strnct elec tr ic lines that thev shou ld 
rival, to a g reat exten t, steam power sys tems in their· capaci ty 
for hau ling long•distance freight. And as the industrial and 
c~mmercia l needs press the interurgan people to kee p pace 
w!th th e dcm:1nd for greater freight tran sportation, thi s need 
will be mcl in the same energet ic and progrcs .. ive manner as 
h.as cha racte r ized the past dcn·lopment of passenger transporta
t1on. 

In summing up th is article, I have not tried to go into detail at 
all, o r ,;tatist ics, as the same would make too lengthy and tire 
some a paper. I have simply looked at the plain facts as they 

• have presented themsch,cs to me in careful obser\'ation of the 
rnrious lines in 1he !':fiddle \-Vcste rn St ates. I have not touched 
upo!1 the . cl~ss i~catic111!- of accounts, as this is an independent 
su bJ e~t w1thm itse lf. I would not di scourage any road from 
!1a11dlmg hea vy fr eight, because the standard elect ric equipment 
1s not ab le to take care o f shipments in less than carload lots 
which is practica lly express. Ho,vever, since the advent of som~ 
of the late~ fonm of alterna ting-current motors, electric ·roads 
may be t qmppcd for handling freight. Taking into cons ideration 
the power o f a freight locomotive, wh ich is from 6oo to 1000 hp. 
s11ch a currenl thrown on and off at some of the power houses 
would only mrct with di sas trous result s. \ ,Vhile an old road 
111ay b~ equ i1>1>cd for the handli ng of heavy freight , the expen ~e 
of equ ipment would not be justified by the amount o f bus iness 
that would be handled. A good many electric roads which arc 
hand ling freight use a steam locomotive with good results. T oo 
many roads figu re 0 11 high freig ht rates, while, as a matter of 
fact. they can g e! but li.ttle mo re than the s team roa~s; people 
are not afHr (1111ck dehHry on freight; that is express. The 
: maller steam ro:ids are getting near 4 cents per ton-m ile, whi le 
the l~ rger roads are gett ing bet ween r and 2 cents, so that an 
electnc road would ha,·e to handle a great deal of business to 
make. money at thi s rate. Th e steam locon~otive offers lhe best 
c.o\u t1011 for. most o f the_ roa ds bui lt, about half o f wh ich cou ld 
operate . a light locomot1 ve by changing a few grades, curves, 
etc., while so111e roads ar e built on s team road standards in the 
~ou:1t rr, t~ack construction in the city prnents operation even 
if city o rdmance,; do not prohibit it. 

Yo11 wi ll pardon me if I han been too severe in my co111 • 

m~nt :1pon th:e. fr eigh t and express branch of the service, but 
bemg rn a. pos1t1on .as I have been, and watching the operation o f 
1he same m th e Middle \Vest, I cannot help btJt feel th a l ther e is 
a te.ndency to o vc r•cstimate this b ranch o f the ser vice 1o the 
detriment of our passenier businc,s. 

ELECTRIC RAILWAYS IN SPARSELY SETTLED 
COMMUNITIES 

BY E. P. RO UERTS, 
The Roberts & Abbott Comp3ny, Cleveland, O hio 

\Vhat is a sparsely sett led commu nity? Docs it mean that it 
has only a very small popula tion, not only a long the route, but 
also at one or bot h terminals? Or does it mean that the coun
try through which the road passes has a small population per 
mile of road, but tha t there may be considerable population at 
ei ther or both terminals? 

MorcoYcr, from the income standpoint, the term is a relative 
one, as in some sec tions of the countr y the income per capita 
may be twice, or even more than, that obta ined in another 
sec tion, perhaps because of greater reasons for travel, or be
cause of less comp etition, o r for th e reason th at such better earn
ing road can read ily obtain remunerative 'rates. E ven when 
compar ing roads in the sa me general locality, the greater income 
per capita may a lso be due to a greater dema nd fo r se rvice. 
For example: the. i~c~me per ~api fj a nd per mile of. road is 
freq uently qu ite d1ss1m1 lar for d iffe ren t roads running mto the 
same terminal ci ty, and a lso fo r roads operat ing in the same 
portion of a S tate, but serving entirely separate sec t ions. More• 
over, the cost of construction and the cost of opera~n and the 
ra tes which ca n be obtained must necessari ly affect the decision 
as to th e advisabi lity of constructi ng a road, whatever may be 
the population. 

In addition, the term ' 'sparsely se tt led' ' undoubtedl y refers to 
popnlation only, whereas the writer firmly bel ieves that the re are 
situations where it is advi sable t o construct electric roads 
equipped fo r the hand ling of freight in tra ins, in add ition to 
carrying passengers, package freight, and express matter. 

Possibly the titl e was meant to refe r to roads having a large 
principal terminal city and having a popula1ion of less than 800 
o r IOOO per mi le of road , exclusive of th e population in such 
principal ci ty, but a number of roads having less population 
have an excellent income per mi le of road. 

Poss ibly, however , "i t may be taken as referrin g to roads hav
ing such a li ght passenger travel as can prac tically always be 
ha ndled by one medium -sized car operat ing on ho urly headway 
for ten or twelve ho urs daily, and less fr .. quently during the re
mainder of the twenty-four , and also less frequen tly for several 
months annually. The wri ter 's opin ion is that probably no elec
tri c railway which is al most entirely dependent u po.n passenger 
earnings is justified, unless at least ho urly headway fo r the 
greater port ion of the time is req uired to hand le the business, 
and that even for such a road it must be possible ei ther to con
stn1 ct th e road in a manner adequate for the purpose, at low 
cos t, or higher rates m11 st be charged than are usually obtainable, 
at least in most sections of the count ry. 

Considering th e subject ass igned, as des ignated by its title , it 
would appear that only passenger traffic was to be considered, 
and. if such is th e fact, the writer wou ld suggest that if the 
country is sparsely settled, it is better not to construct ? n elec
tric ra ilway, but, as before stated. "'sparsely settled" is a relative 
tnm an d rcarnns for travel and rates ob tainable a re of vital 
importance, and passenger 1raffic is not the only source of 
income. 

Later arc presented a few records relative to interurban elec
tri c roads which show in a genera l way that the receipts pe r 
ca pita decrease as the density of popula ti on inc reases; but the 
indi vic:!ua l va ri a tiOl}S from s uch genera l p roposit ion a.re so g reat 
as to make it eviden t tha t a mere statement tha t th e population 
is dense. or that the country is sparsely sett led, does not deter
mi ne the question as to whether or not to build an electric 
railway in any specific territory. 

The (o llowing remarks wi ll usua lly apply t o any interur ban 
elec tri c: rai lway. 

\Vhat is th e purpose to be accompl ished in bui lding a p ro
posed interurban elec tri c railway? I s it merely to obtain pro
moter s profits, or for a real estate dea l ? O r is the principal 
objec t to obtain a road which will be a good invest ment? T he 
term "good inves tm ent," as here used, mean s something addi
tiona l to what would be obtained from a well •protected loan, 
such additional amo u11 t being on account cf the r isk assumed 
by the s tockholder, a1td is the "speculat ive profit." 

The wri ter refe rs to th is additional profit because there is so 
much cri ticism on account o f securities (bonds and stock) 
usually being in excess of 1he physical ,·aluc. such excess is 
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frequently referred to as watered stock. As a matter of fact, 
mauy of those who are most rabid i11 their criticisms will not 
take the risk necessary "to get in on the ground floor," though 
probably any one ,vould be willing to purchase such securities 
on the original basis after success has been demonstrated, and 
,vould have no compunctions. 

The foregoing remark is not meant to excuse many objection
able, even if legal, praetiees, and I believe that in many cases 
promoters , syndicate managers and others, have robbed in
vestors and wrecked properties, and that also in other respects 
their actions have been harmful to the individual and to the 
community. On the other hand, th e investo r who takes the risk 
is entitled to an indefinitely large r eturn if he can pi-operly earn 
it. Although, because of the failings of human nature, it would 
appear that there must be governmental r egulations for inter
urban electric raiJways, as well as for other public serv ice cor
porations, and that it is probably wise there should be a large 
amount of publicity relative to the finances , nevertheless, the 
fact that an inYestor, after taking a risk, makes 20 per cent or 
more on an investment is not, in it se lf, a reaso nable or just 
excuse for forcibly reducing hi s earnings. 

The writer has not overlooked the fact that publicity and many 
governmental regulations are fo r the purpose of prot ~eting in
vestors, and that the right o f eminent domain is given in order 
to serve the public, and implies the r eceipt of an equivalent ; but 
these, and other matters ,~·hich could be referred to, do not 
affect the ge-neral principle set forth. 

\Ve will now give some con sideration to the points which 
should be t a.ken into account when inv estigating the ad\l'isability 
of constructing any proposed interurban elec tric railway, and we 
will proceed on the basis that it is to be properly financ ed, de
signed, constructed and managed. Before presenting the po ints 
above referred to, I desire briefly to call attention to the various 
types of electric roads , as it is not unusual to heJ.r even electric 
railroad men use the terms, ··street railways,'' or "suburban rail
ways," when referring to what are properly "interurban rail
roads." 

There are two gen-era\ classes of elect ric roads: Street rail
ways and railroads. The street railway is, with improvements, 
the electrified horse car, and is operated along much the same 
lines; whereas, the electric railroad is , to an incre asing degree , 
the electrified steam road. and operation is, with necessary 
modifications, along the lines of steam railroading. To further 
differentiate, we may consider three classes : the city , or urban : 
the suburban, and the internrban. It is imposs ible to make a 
definite classification because many roads belong to more than 
one class, or are on the dividing line between two classes. 

The city line proper is one lying entirely within the limits of a 
city, and, in general, it s r eceipts depend upon the magnitude 
(population apd area) of the city rather th:in upon the riop
ulation per mile of road, as in the small cities the di stance 
from residence centers to business cent ers is usua lly short, and 
the people c~rn and do walk. On the other hand, in the la, ge 
city the distance b etween residence and business cen ter is usually 
large, and people ride more fr equently than in the other case 
As a result there may be a smaller po:mlation pe r mile of mad 
in a large city, an d yet such road may haye fa r g reater receipts 
per mil e a nd per capita than in the smaller city, wh ere the pop
ulation per mile of track is greater. 

Of course local conditions and peculiarities affect, to a large 
degre e, the earnings. but genera lly speakin g, electric rnilroad s in 
large cit ies show much large r ea rnin gs per mile and per capita 
than those in the smaller cit ie s. One of the local conditions 
above r eferred to is the distrihution of the p opul a.tion; a city or 
town along a river, or va lley, will fr equently all ow one line of 
track to serve practically all th e populat ion. th e distances be
tween residence, business and manufacturing sectinns b eing sueh 
as to assure riding. 

Suburban roads are usually an exten sion of th e city syste m 
and operat e on high,vays, frequently with cars of the city type. 
The schedul~ provides for rath er fr equent stops, though less in 
number than for an interurban road. The car equipment is , or 
at least should be, provided on such basis. Suburban roads may 
be classified as those connecting a tnminal city with one or more 
outlying towns and villages, and those which serve a suburban 
residence di strict. Gen erally speakin g, the latter class will show 
greater earnings per capita for equal density of population, ex
cluding the population of the terminal city from the population 
per mile of road. 

Freight traffic orl a city road is nearly always a negligible 
quantity , but in the case of a suburban or interurban road may 
reach a very :-espectable ni l\.fe. The electric roads doing the 

largest frei ght busin ess are usually those wl.ieh run through the 
most sparsely settled di strict s. This is frequ ently due to the faet 
that the steam fr eight service in such di strict is usually very 
limited, or entirely absent. It is also a faet that such roarls are gen
erally constructed w ith the expectation of d oing a considerable 
fr eig ht business, o r, in the eame cases are for ced to d evelop such 
busine ss because of the small passenger traffic. As the light 
passe nge r traffic can be taken care of by cars operating under 
con siderable h ead,vay, the track is available for freight service. 
In most cases such r oad s have single track , with sidin gs of su ch 
length and loca tion as may be required. 

The fun cti on of tl 1e three general types of road s referred to 
are somewhat indicated by the type o f ears at.d motor equipm en t. 
which for eaeh type is , or sh o uld be, provid ed. 

A city car sho11ld h ave the sea ts so arranged as to be r eason
a bly comfortable, but if any cross-seats an: used, and as th e rid es 
are eomparatively sh o rt, hi gh b acks a nd ample knee room are 
not essential, but it is n ecessa ry to have ample standing roo m 
and especially ample space near th e doors, also a large r ear 
platform and easy steps. Generally closed ca r s have longi tudinal 
sea ts only. but if cr oss-seats are used they should not b e near the 
entering doors , and some ears have a r ail o n the rear platform 
designed to prevent c ..... · ge stion a.t th e entrance. The motors 
are comparatively small and are geared for low speeds. 

The cars for suburban roads ,are generally somewhat larger 
and frequently have cross-seats . and, because of the longer ride, 
are designed to g ive greater comfort to the passenger, but, as 
the city portion of the run is a con siderable percentage of the 
total, and as in the suburbs there will be rather frequent stops, 
considerable attention must still be given to furnishing facilities 
for the quick loading a nd unloading of passengers. 

Not infrequently suburban r oads, or those which should prop
erly be des ig nat ed a·s subnrban roads, are equipped with large 
and heavy cars gea red for high maximum speeds and attempt to 
make fast schedul es, while at the same time doing a suburban 
business and making very frequent stops. Such practice is 
almost always un economical, as it gives on the one hand. a poor 
suburban ser vice, the ca.r s b eing too large, the seating not best 
suited to the service, th e headway infrequent; on th e other hand, 
a ,vrctched intc1·urban se rvice. A heavy car geared for high 
speed is very poorly adapted to suburban se rvice with its fre
quent stops, and also results in an excess ive amount of power 
for the service given. 

\\/here the number of stops is large, it is folly to g ea r a car 
for high schedule speed. In fact with from six to eight stops 
per mile it is useless to gear a car for a highe r .speed than from 
25 to 30 mil es an hour , as no gain in schedule speed at all 
commensurate with the cost can thereby be obtained. Another 
difficulty arising from the use of large and fa st cars for suburban 
se rvice is the necess ity for the high rates of accelera tion which 
are required in order to make the time-card when the traffic is 
h eavy and the s tops numerous. Such high rates of acceleration 
require large and expensive motors, and make very heavy de
mands upon the p owe r house, sub-station and line. 

The most desirable passenger car for any interurban road 
depends upon the character of service. A road having a com
parati\"ely short run, and with frequent stops, sh ould h ave a car 
and m oto r equipment very similar to that previously described 
for a suburban road, while o n a road of considerable length, and 
especially for such cars as are used fo r limited se rvice, th e 
design sh ould be based on giving comfortable sea ting, all, or 
practically all, seat s being cross-seats, with high backs, long 
and ,vide sea ts, arm res t s and ample knee room. In order to 
accomplish this the ais le room must b e cut down and the sea.ting 
capacity per foot of length decreased, and small platforms can 
be used. 

The illumination sho uld be carefully a rranged and be liberal 
i11 a mount. and a toilet room and drinking water provided. In 
other words, the accomm odations should be similar to those of 
a steam coach. 

The mo tor equipmeut ~ho uld be designed for the required 
schedule o n the country run which, for near ly all recently de
sig-ned roads, is on private right of way. 

The eqni11111ents should always be geared for th e very lowest 
speed tha t wi ll make th e required schedule, plus a. suffici ent 
margin for d elays. Any hi gh er gearing results in an unneces
sa ry expense for ca r equipment, in some cases unnecessari ly high 
rt:pa ir bills, unnecessary expense of power, and also a larger 
power-house and sub-s tation equipment than would oth envise be 
required, conse quently increasing the financial charges. The 
mo tor equipm ent selected sh ould always be of ample capacity 
fo r the ,vork ,vhich it has to do. New equipment s may hl' 
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heavi ly loaded fo r a long time before the effect of such over
loading betomes e'l-' ident, and small er overloads are very s low to 
show their eff ect . But when the troubl e once start s it will come 
all a t once. 

It so met im es happen s that a road will increase it s sch edule 
speed, making th e necessary changes in gear ing to secure the 
r equi red maximum speed, and apparently everything is lovely, 
but in o ne o r two yea r s there comes a sudden epidemic of 
burnt-out armature and fi eld co il s, and within a very shor t 
pe riod it is n ecessary t o rewind practically every mot o r on the 
road. This is the inevitable result of long continued overload. 

The foreg oin g r emark s relat ive to th e motor g ea ri ng and the 
capacit y of motors are also a pplicable t o motors for ci ty a nd 
suburban ca rs , and are so evident as not to need any explana
tion , but there is one other point which is sometimes overlooked , 
and tha t is the effect on mo tor capacity of low vol tage, especially 
on heavy g rades. The capacity of a motor is practically limited 
by it s h eating . The h eat gen erated in a motor (excluding iron 
losses) is proport ional to the squar e of th e current , and wh en 
the curre nt va ri es is proportional to the m ean square o f th e 
current . Therefo re, the heating fo r var iable current is g reater 
than the square of the ave t age current. In other words, if th e 
mo tor is ta ki ng 50 a mps . fo r 30 seconds a nd 150 amps. for an
o the r 30 seconds, t he hea t ing is g rea ter tha n if it took 100 amps. 
for 6o seconds. 

The speed is approximately pr.o portio ned to the voltage, and 
the to rque is a pproximately propo rtiona l to the cur rent. 

If, therefo re, the voltage is lessened and the schedule main -
tained, the motors must be accele rated as rapidly as possible , 
fu ll speed must be maintained as long as practicabl e and no 
coastin g is permissibl e ; the r esult being that the avera ge cur ren t 
fl owing during th e per iod from start to stop will be great er 
than would h ave bee n the case if th e voltage h ad been su ffi ciently 
h ig h to permi t of lower rates of accel erat ion a nd some coasting 
before bra king beg ins. Jf there be a g rade to cl imb, th e cur rent 
ta ken wil l be approx ima tely the same at low vo lt ag e as at hig h _ 
voltag e, it being presumed th at in e ither case the m otors a re 
opera ted at !he same con trol ler po int , but th e time wi ll be long er 
in the fi r st instance, a nd co nsequently the hea ting du ri ng the 
clim bing wi ll be increased . If a fl t.: r th e car r eaches the summit 
it immediat ely runs o n a down grade equa l in degree and leng th 
to that ju st climbed, it migh t seem th at th ere would be an op
portunity to equa lize, but such is n ot th e case, fo r the r eason 
that the mean squa re is no t the same as the square of the 
cl\'C rage. E ven if such were a fact it would n ot often apply, for 
the r eason that , i.f t ime is lost on the up g rade, the motors will 
be crowded so as to make the best poss ible t ime o n th'e do wn 
gra de ; whereas, if there were ampl e t ime, the down g rad e might 
be coasted either e ntir ely or to a large deg ree. I n oth er words, 
th e effect of the low voltage and t he g rade is to " hit" the m o
tors "coming and going." 

THE VA LlJ E OF STATI STJ CS A N D THE I R P R OP ER AND 
. 121.U'R UPE H USE 

U n do ubtedly sta ti stics are frequen t ly of g reat value, but it 
is also a fact that they arc oft en misap plied , and in such cases 
a re wor se t ha n useless, a nd such applica tion has led to the 
paraphrasing of the \ Vestern com pa rat ive expression, " liar, 
da mned lia r, min ing expert," into t he " liar , damned liar, sta 
ti st ician." A no th er statement somewh at alon g- the same line, 
but with adiffer ent underl y ing tho ug ht, is that " fi gures can ' t 
li e, b ut liars can fi gure." 

T he foregoing r efer s to stat ist ics in general , but we will n ow 
consider same with special r eference to interurban electri c rail 
ways. 

Th e special report of th e United States Census O ffice r elative 
to st reet a nd elect r ic r ailw1ys, 1902, undoubted ly contains much 
informat ion of value, but the data therein presented h as fr e
q uently been misused. Av erage results for the Uni ted States or 
for ind iv id ual S tates have b een co nsidered as a pplicable to a 
proposed road ; whereas, in the wri te r' s opinion, each proposi
tion must be consider ed by itself, and o nly such stati stics applied 
as ar e ob tain ed from roads which are properly compa rative, 
and as no two roads ar e iden t ica l, allowance must be made for 
the differ ence bet ween the proposed r oad and such road or roads 
as are co mpared therewith. E ven the fact th at the proposed 
road has th e same terminal city as th e roads with which it is 
to be compared , and has the same po pul ati o n per mile of road , 
docs not make th e two proposition s st r ict ly comparative. For 
example : O n e proposed road may h ave to meet a different 
ch a racte r of compet it io n ; o r there may be g reater or less reason 

fo r t ra ve l; or, the population may be differen tly d ist ributed as 
to town, village and country popu latio n ; or, it may be a different 
class of popula t ion, manufactu r ing or agricultural, all o f which 
aff ects the probabi lit ies of travel; or th ere may b e a difference 
in the a mount o f express, package freight or car load freight 
which can be obtained; or th ere may be a materi al differ ence in 
th e leng th o f r un in the city, or a material differ en ce in first 
cos t, thereby affect ing t he fi nancial charge. For example: 
Some t ime since the wri ter had occasion to report r elative to a 
p ropos Pd mad ent ering a larg e city, and n ot only had the sta
t ist ics bu t a lso int imate knowledge relative to six of the eight 
roads e nter ing such ci ty . T hree o f the six roads were not co n
sidered as bCing at all comparati ve with the proposed road, the 
ot her th ree were consider ed as somewhat com pa rati ve. The 
income from one of th e latter roads was $6.50 per capita, ex
clusive of the population o f the principal ter t11i na l ; fo r another 
road $6.53, and fo r th e third road $7.00. Nevertheless , in mak
ing the r eport fo r the proposed road, none of these figures nor 
the ave rage was taken, but a figure sli ghtly lower than the 
lowest . T his was done, n ot in o rder to be conservat ive, but as 
honestly express ing the writer 's o pin ion. 

The fo regoing ind icates the possible erron eous conclusion, 
even und~r a condi tion exceptionally favo rable to the use o f 
sta tist ics, bu t if the average result o f a ll r oads in the general 
terri to ry is used or if sta ti stics obtained from o ne por tion of 
the cou n try are consider ed as appl icable to another portion, then 
the conclusion reached is prac ti cally su re to b e ve ry different 
from the result which actua lly w ill be ob tai ned. 

As an- extreme exa mple of the misapplication or misunder
::. ta ndin g of statistics, the following may be of interest: Some 
ti me since, a r eport was brought to our office, which, from the 
civil engin eering standpoin t , was excel lently prepared, although 
ve ry weak and inaccurate a s to th e mechan ica l and electrical 
portio n. It was, however, a r t istically bound, profusely illus~ 
tra ted with excel lent photog raphs, and calcul ated to create quite 
a n impression. W hen the wr iter tur ned to the page· relati ve to 
"income," the amo un t was so large as t o be surpr ising, partic
ularly as he had been over the route. H e asked the basis of the 
estimat e and the foll~win g statem ent was made: 

In the United States census r epor t r elati ve to street electric 
railways, 190 2, it had been n oted tha t th e average income per 
car-mi le fo r O hio elect ric r ailways was $3-43, and as they de
sired t o be conservative, they u sed a figure which, as I r ecollect 
it , was approx imately $2.50. I immediately info r m ed the gentle 
man t hat he was in er ro r , a nd handed h im the Cen sus R eport, 
a nd he t urned to a co lumn headed " fare passengers per car 
car-mile," and which had the fi g ures 3.43 which he had tak en 
to m ean do llars and cents, wh ereas, of course, it meant persons, 
and then I sug g ested that h e div ide the anticipated income by 
fro m eigh t to ten, which naturally seriously affect ed the findings 
as to the estimated incom e. 

SOME STATIST I CS RE L ATIVE TO I NTER U RB AN E LECTRIC 
RAILWAYS, AN D DISCUSSION OF SA?•:rE 

T he writer has always felt ve ry strongly that each case must 
be considered by itsel f, but in view of several letters recen tly 
reC:cived , on~ from the editor of a technica l paper and oth er s from 
eng inee rs, a sking how we figu re probabl e earnings of inte rurban 
ra ilways, and whether it is not possible to obta in an empirica l 
formula which would have some value, we prepared several tables 
and attempted to obt a in a curve which migh t h ave some value. 
Curiously enough, the first eigh t or ten roads tabulated g ave such 
r esult s as checked, with not an excess ive var iation, with the 
empirica l formula suggested by one of our engineers ; but even 
then th ere was such vari ation as would be suffic ient to make the 
difference between profit and loss. This formula is based on 
allowing a certain annu al incom e per capita from the population 
in the p rincipal city, a g reater amount in the towns, and a still 
g reater amount in the country; bu t applying some additional data, 
we found that for ma ny roads the suggested fo rmula had no 
value at all . The fo rmula is not g iven for the re1son that it 
might be used even thongh it is misleading. Table No. 1 and 
curve No. I show th e a pplication of the formula. The first por
t ion of the table gives those to which the formula is applicable 
and which encouraged us, even though the writer could not see 
that there was any r eason to anticipate that any formula would 
p rove even approximately applicable, but the balance shows the 
fa llacy of anticipating that any formula can be found which will 
be of service. One table an d curve, however, ar e· pr esented, which 
seem to us to have som e value, taken merely as an indication 
a nd never applying to any individual case the results indicated 
by the cu rve. 
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Road 
Number. 

1. ... 
~'. .. · • · 
4 
5 .. . 
6' . . . 
7 .. 
8 .... 
9 ... 

10'. 
11 ... 
12 .. 
13 
14,:. 
15 .. 
JG ........... 

TABLE No. 1 AND CURVE No. I. 

Earnings 
Total Estimatrd Actually 

Populalion. By Use of Earned. 
Formula. 

518,550 1478,252 $475 361 
693,598 623,478 659,873 
445,259 229,524 225,7fi0 
185,425 2'27,377 219,188 

47,840 88,500 85,055 
67,811 20,),300 10R,500 

104,807 204,500 195,000 
141,21'1 144,000 234,278 

04,933 117,000 131,000 
60,398 107,000 148. 700 

165,003 141,000 171,671 
394,728 333,000 406,000 
207,000 144,000 106,782 
207,077 108.500 95,000 
224,255 267,500 122,000 
28,392 74,000 84,822 

Cl 
F · air . 

!use. 
lose . 

C 
C 
Cl ose . 

lose. 
ose . 

C 
Cl 
V ery bad. 

[lir. f . 
B ad. 
R ather bad, 

ad . B 
B ad. 
R ather bad 

c-ry bad. 
lose. 

V 
C 

The above population includes the entire population on and 
tributary to the line, including terminal cities regardkss of their 
size. 

The population stated by the tables and curves as being along 
the route is not based on that within a certa in distance of the 
road, but is based on local conditions. To ascertain same neces-
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CURVE NO. 1 

sitates more time and skill than when the latter method is fol 
lowed, but it is the one which I consider proper, and conse
quently is followed by our office, 

We ahvays consider the t ntire population directly on the route, 
and when one city greatly preponderates exclusive of such prin
cipal city, but noting the population of such city, and when there 
is no such greatly preponderating city we consider all the popu
lation. For sections a greater or less distance from the route we 
use a percentage based on local conditions, and take into account 
the character of the population, the reasons for travel, the com
parative facilities, including accessibility, etc. For example: 
Near the principal city a person residing 3 miles o r less from 
the corporation limits of the city, and 3 miles from the proposed 
road, would seldom, if ever, use same, whereas if he were a 
considerably g reate r distance from the city, and 3 miles from 
the road, he would use it almost as much as if he lived directly 
on the route, provided that there was not another electric or a 
steain road nearer to him. If such road were a steam road con
sideration would be given to the service provided by it. 

It is also evident that if the location o f the proposed road is 
along a river, especially of considerable width, and hav ing a few 
bridges, the population on the other side of the river from the 
road has lessened in va lue ; it might not, geographically speaking, 
be a quarter of a mile distant, but from the standpoint of accessi
bility may actually be several miles away. In some cases, and 

because of connection with steam or electric railways, o r river 
transportation, or ex isting stage routes, considerable valu e should 
be given to a population at a considerable di stance from the route, 
whereas in other cases , and as above indicated, th e population 
quite near the ro ute may have little value. 

The population so obtained is what we term the 14equivalent" 
population, by which is meant the population which, if all of it 
were directly on the route, w ould equal in amount of travel the 
actual population as it is actually located. For exampl e : a popu
lation of 1000 may be considered as equ al to 100 or :200 o r more 
directly on the route. 

Relative to the population, our custom is to take the 1890 and 
1900 census and note the rat e of growth, and also to give di:te 
consideration to the school and voting population, etc., and check
ing any statements as to tmu sual growth, or growth at a more 
rapid rate than between 1890 and 1900. For example : the census 
r ecords fo r Oklahoma have little va lu e, and ther e are portions oi 
the country where the voting r ecord is not of great value, and 
where the income from the population is uo t so recorded is very 
considerable. The ratio of th e total population to the school or 
\'Oting census is quite different in different sections, and in the 
country and in tO\vns, and in order to obtain the proper mul
tiplier we compare the las t United States census with th e school 
census a{ such time. 

Relative to the population which should be considered , we 
give separate value to the principal terminal city when it is mnch 
larger than any o ther4city a long the route. The writer' s present 
opinion is that usually it makes little difference to the interurban 
road wh ether the principal city had 100,000 or 500,000 population, 
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CURVE NO. 2 

provided that it is the principal city in that general section or 
the country, and therefore the one to which all business tends. 

If the interurban road has a pleas ure resort, it might seem 
fair to presume that it would receive more passenger traffic from 
a terminal city of 500,000 than it would if such terminal city were 
materially smaller. On the other hand, the larger city will have 
more places of amusement, and it is a qu estion whether such 
seeming probable resu lt will prove to be a fact. The freight and 
express business from the principal city depends upon the condi 
tions along the route, and the same is tru e of travel for business 
reasons, and also large ly for social r easons, and is no t affected 
by the size of the principal terminus. The travel into the prin
cipal terminus is not affected by its population, provided, as be
fore stated, it is the principal city in the general section of the 
country. 

The receipts per capita depend upon th e r easons fo r travel, 
comparative faci lities, habits of the people, character of popula
tion, comparative costs of travel, etc., and to apply any stati st ics 
requires not only a careful study of the conditions relative to the 
proposed road, but al so a full knowledge of th e conditions rela
tive to the roads from which the stati s tics a rc taken, an cl a ca re
ful differentiation and application of such stat is ti cs. 

Table :2 and curve 2, cor responding th ereto, show in a genera l 
way for th e roads con sider ed, th e relation between receipts per 
capita and population per mile of road, exclu sive of the popula-
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tion of the principal terminal city. T he effect of tl1e popu lation 
of the p rincipal te rminal ci ty is above refe rred to. 

T he general characteri stics of the various roads are as follows: 
Curve No. 2 has the population pe r mil e plotted as ordinates, and 
the receipts per capita (in dolla rs) as absciss.I:, The various 
point s marked on the sheet a re nmnbcred to correspond with th e 
following statements as to the character istics o f th e va rious roads. 
Th e roads co11Sidered are all in oue g t: ne ral section of th e coun
try, otherwise the difference wonld have been s ti ll greater. 

Th e index numbers following do not co rrespond with those 
used fo r tab le a nd plate No. 1. 

Road No. 1 is a double-t rack inte rurban in th e Ceutra l \ 1/est, 
haYi ng it s terminal in a la rge city, but hav ing no other towns o f 
any considerable size I t h as a rather large suburban resident 
population. especially during the summer, and th e double -track 
main line of th e road is paralleled by a third track operated by 
the sam e company, and :2 o r 3 miles fro m the main line, but con
necting wi1h it at both ends. T he ea rnings include both lines. 
The popult ion o f th e principal city is excluded. I t s data are : 

Popub tion, total. .... . . 
Popuh1ion, per mile .. 
Earnbig.~. Iota\ ... 
E :i.rning!\, per mile .. ... . 
E:irni ngs, per capit;i. . . . 

1904. 
20,402 

41,3 
225,751 

5,130 
11 .00 

mos. 
W ,692 

470 
245,S'l!l 

5,560 
11 .84 

Road No. 2 is a 42-mi !e road in the Central \ Vest, having a 

~1; ~~~11~~~~s i:: t~t: rminal city, the popnlation .,.of which is excluded 

Populat ion , totu.l . : ... 
Popuhtion , ix-r m1k .. 
Earnings , tot :il ... 
Earnings, per mile .. ... 
Earnigns, per capit a. 

Road No. J is a 34. 14-mi le road having 
whose popnlation is included in the total s. 

Population, 101a l. .. . .. 
Population , l)(' r mile ... . 
Earnings, Iota ! ..... . 
E"rnings; r,c, r mik .... . 
E:unings, per capita .. 

Hl04 . l!J0,li. 
38,4 G9 40,005 

915 05:! 
181,20 1 173, 153 

4,314 4,123 
4 . 71 4 .33 

several small ci t ies, 

1004. 1905. 
71 ,338 
2,l00 

136,918 
4,000 
UIO 

73,24!1 
2,150 

147.85 1 
4,330 
2 .2 0 

Road N o. 4 is a 39-mile i-oad hav ing a large terminal city and 
one smaller terminal city. The la rger city is excluded and the 
smaller city is included in the tota l population. 

Populat ion, total .. .. .... . 
Po pulation, JX'r mill: ,, .. 
Earnings, to tal ... . . . . 
Earnings, l)('r mile . . ... . 
Ea rnings, per c1 pi11 . . . 

1904 . 
28, 424 

730 
225,410 

57,880 
7 .90 

UJ05. 
28,7RI 

740 
248,0 12 

6,300 
8. 00 

Road No. 3 is an So-mi le road in the Central \Vest, having: 
only one city of any considerabl e size, and the population o f thi s 
is included in the totals. 

J'opubtiou, tota l .. ... 
Population, per mile .. 
Earnings, total ..... . . 
Earnings, 1x- r mik . . .. . 
Earnings, 1x· r capita .. 

1004. 
80,362 

1,004 
206,806 

2,572 
2.56 

1906. 
8],851 

1,024 
230,758 

2, 885 
2 .82 

Road ~ o. 6 is a lso a road in the Central \1/est , 30 miles in 
length, and h aving one medium-s ized cit y, population of which 
is excluded from the totals. 

Population, total. .. ..... . 
Popubtion, per mile ... . 
E arnings, total ., ... 
E arnings, per mile., 
Earnings, per capita . . 

1004. 
32,373 

1,079 
85,055 

2,835 
2.60 

1005. 
32, ft93 

1,100 
80, 100 

2, 770 
2. 43 

Road N o. 7 is a road in the Central \Vest having one large an d 
on e very la rge lfrminal ci ty; both o f these are excluded from 
the totals; mil es of track, 16o. 

Population, total . .. . . .. . 
Populatiou, per mile . . . 
E a rnings, total,. ,_. 
Earnings, per mi le ..... . 
Earnings, per capita . . 

Hl04 
116,993 

731 
600,000 

4,125 
5.64 

1905, 
IJ S,957 

743 
699,339 

4,370 
5.87 

Road No. 8 is also in th e Cctitral \Vest , haYing 92 miles of track 
and one large terminal city, the population of which is excluded 
from the tota ls. 

Population, total . ..... . 
Population, per mile, .. . 
Ea rnings, total ... . . 
Earnings, p,:r mi le .... . 
Earnings, per c.apita .. 

One half 1904 
aod 

One half 1905 
85,082 

924 
404,880 

4,400 
4 . 75 

The above figures are fo r the last ha lf of 1904 and the first 
hal f of 1903. 

Road No. 9 has one large, one medium, a nd one small terminal 
city. T he large term inal city is excluded a nd the other is in
cl uded in the total; miles of track, 45. 

Population, tot.'.11 ..... 
Popuhtion, per mile . . 
EJ.rnings, total . .... . . 
Earn ings, per mile,. . . . 
EJ.rn ings, pe r capi1a .. 

1904. 
59,106 

1,315 
23 4,278 

5,205 
3.95 

1905. 
62,124 

1,353 
223,605 

5,000 
3.00 

Road No. IO is a la rge .road in th e Cent ral West, h aving 134 
mi les of track, and o ne very la rge te rminal ci ty, the population 
of which is exclu ded. 

Population , total .... . . 
Population, ~r m ik .. 
Earnings, tota l ... . . 
E1rnings, per m ile .. ... . 
Earn ings, per capita .. . 

1904. 
92,539 

60 2 
475,3Gl 

3,547 
5.13 

1905. 
94,200 

702 
543,226 

4.,054 
5.78 

R oad No. II is a 58.6-mil e road in the Cent ral \.Vest , having 
th ree small cities, all o f which are included in the totals. 

Popul:ition, to1al. . .. . . . . 
Population, per mile. , .. 
Earnings, tota l ... 
Eamings, per mik . . . 
E1rnings, per capita .. 

1905. 
52,052 

887 
197,934 

3, 475 
3.80 

Curve No. J: T his has, as o rdinates, the popula tion per mile 
of road and as abscissre the r ece ipts per mile of road, and it will 
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CG R\'E NO. 3 

be noted that the effect is that o f a shot-gun ta rge t, the poini.s 
scattering very widely and sh owing no incl ination to any definite 
law. 

Evidently th is plate has no va lue, except to show the fallacy 
of us ing ave rages as applicabl e to any g iven case. 

E xamples of the above character could be multiplied ind~fr
n itely, bu t we wi ll now m erely r efer to two tabl es in the Street 
and E lectric Ra ilway Cen sus Repo rt fo r 1902. These tables are 
fou n d on page 19 of th e report. The first table ( N o. 13 ) shows 
for one city of 28,000 peopl e 144 trip s annually pe r inhabitant , 
and fo r a nother city hav ing 6o,oco population onl y 6o trips: 
whereas the genera l ru le is that the larger th e populati911 the 
g reater the r ides per capita. The same table shows that for two 
towns, each having 36,000 popu lation, one had 66 rides per capita 
a nd the oth er 136. T a ble No. 15, on the same page, shows that 
the average mil es of track per IOoo popul a tion increases as ~ht 
total population decreases, and that the rides per capita vary in 
the reverse direction. 

EXA1II NATION RELATIVE TO AN OPERATJNG OR PROPOSED 
E LE CTRIC RAILROAD 

Such an examination necessitates the application of personal 
judg mrnt, and, to a g reater or less degree, the application of 
stat istics-and, befo re giving detail ed consideration to such ex-
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ami11 ation, it may be well to state the obj ect of such exam ina-
tions. -

The examination of an operat ing plant is generally in order to 
asc t' r tain its existing income, gross and net, the past rate of i11 -
crcase of same, and the probability as to the future, it s phys ical 
value, and whether it is economically advisable to make additions 
and improvements. An examination is a lso made of the fran 
chises, and of other matter's outside of the construc tion 1nd 
opera ting features. 

T he examination of the income and expenses is, as nearly 1.s 
possible, in accordance with the S tandard Class ifica tion of Ac 
cou nts prepa red by the A merican S tree t and Inte rurban Ra ilway 
Accountants' Association, am! stat istics obtained from othe r 
roads arc compared therewith in o rder to note any considerable 
va riations fro m what may be considered as normal, an d the reason 
fo r any such va ri ation is inves tigated. Sometimes actual stati s
ti cs obtained from oth er roads are not r eferred to, because the 
inves tigato r has such knowledge as enables him to apply results 
he has elsewhere obta ined to the case under cons ideration, a11 <l 
he may do so unconsciously. l3ut ,.,· heth er consciously or un
consc iously h e uses stati sti cs is immate ri al , th e principal po i11t 
being that he docs use and com pa res them with local condi t ions 
a nd applies per sonal judgment. 

If the examina t ion is rel ative to a proposed road it must in
clude a predetermina tion of all the fac tors enter ing in to total 
cost , both fi r st cost and operating, also income, both gross a nd 

· net, and evidently requires not only a wide experience, but al so 
excellent judgment in the applicat ion of stati stics. 

The object of an invest igation as to the advisabili ty of con
st ruc t ing a proposed interurban elect ri c road is ev idently to ascer
tain the probable r esulting net ea rnings per dolla r invested. In 
order to a rri ve at such conclu sion it is necessa ry to ascerta in the 
probable gross income, the tota l fi rs.t cost and the consequen t 
r esulting fi nancial charge a nd the operating expense. Log ica lly. 
these matte rs should be taken up in the order pbove sta ted, but 
in many respects they a re in ter-dependent, and a re considered 
simultaneous ly. 

A competent spec iali st by going over the proposed rou te, can 
dete rmine with a fa ir degree o f approximatio n the genera l char
acte r and cost o f a road suitable fo r the general condi t ion s. a nd 
obta in a bird 's -eye view of the situation , from which he can pre
pare a general pla n to u se as a sta r ting point fo r es timating cost 
a nd income. As such s imul taneou s consideration is impracti cable 
to present in a paper , we wi ll endrnvo r to consider the matter in 
a logical manner. 

Fi rst . T he probable income. This may be from severa l so u rces 
-passenger, exp ress , carload freight, mai l, advert is ing, and , in 
some cases, the sale of elect r ic energy fo r light a nd power. The 
la st three sources wi ll be disregarded, and considera tion mere ly 
given to the income from passengers, express and freight . 

PASSEK GE R I NCOME 
· H a ving obtained the equ iva lent popul ation in the ma nner 

previously described , th e next a nd most importa nt s~ep is to 
determine the probable income per capita. Considera tion must be 
g iven to the reaso ns fo r t ra vel, compa rative exist i11 g faci lities, 
inclu(Iing railway t ime-tables a nd rates. a nd possibi lities or prob
abi li t ies o f existi ng, or of oth er proposed, roads furn ishing in
creased faci lit ies. T he habits of the people must be studied , the 
existi ng t rend of t r affic an<l eve ry fa ctor wh ich may in fl uence the 
situa~ ion. Some of these fact ors can be given an approx imately 
defi nite va lue, and other s a re largely a matter of experience. T o 
each mus t be a ppl ied personal judgment and the actua l o r un
con scio us applicat ion of stati st ics obta ined from othe r roads 
hav ing conditions more or less a na logous to those of the proj ected 
road, a nd upon the ab il ity to asce rta in the conditions a nd proper lv 
apply th e results elsewhe re obtained depends the accuracy of th~ 
predete rmina t ion. 
. T he above refers more especially to passe nge r t rave l. but p r.:- c

u ca lly 1he same method is fo llowed in connec tio n wi th fr ei,.,.ht 
both package and box freight , mcludi ng milk , garden t r uck. ;tc.'. 
a lso m1il, although the la tte r is no t generally of g rc:1t fi na nc ia l 
value, bu t policy may make it des irable. 

E ::= pres~ mat_te r and ~a-ca lled package freigh t can usua lly be 
cnrned either 111 a specia l co m1)a rtmcnt of a regula r ca r or in a 
specia l express car simihr in p;-ene ral make-up to the passenger 
ca r used on the road, and , in either case, can be handled withou t 
int c_r fc r ing with the r egula r schedule and without an:v extr :i. 
orchn:i.ry demands fo r power. Bulk freigh t, on the other hand. 
to. be pr<?fitable must ~c hand lc~l in fa irly large qua nti t ies, and 
tl11 ~ reqmres the opera t1 on o f tram unit s o f severa l ca rs. lf such 
tra ms a re run in the day time when the regular passenger traffi c 

is on the road. it necessa rily inte r fe res more. or less w ith the 
regula rity of the passenger schedu le, a s such tra ins move at slower 
speeds than the passenger t ra ins. In add ition, such t rains de
m:111d a large a mount o f power, consequently require a conside r
able ad dition to til e power ho use, and a lso m;ike it necessa ry to 
install sub-statio ns o f such ca paci ty as are r equired fo r one or 
more freight t ra in s in add it ion to the r egular load due to pas
senger cars. If there is a suffici ent number o f freight trains on 
the road to keep the add it ional nn c-hinery in the sub-siat ons 
reasonably well loaded th is is not obj ectionable, but, 0 11 the othe r 
ha nd, if but one o r two trains a re o n the road at a time it necess i
Lates the installa tion o f la rg e capac ity sub-stations, a nd conse-
quen tly ligh t average load a nd power efficiency. · 

In some cases it is possible to h .:1 ul the freight during the night 
when the passenger se rvice is eithe r part ia lly or entirely dis 
continued, and in such cases it may be poss ible to avoid the in
stallation of add itio na l sub-station machinery fo r freight se rv: ce 
only. Even in th is case , however, the freight haulage may involve 
the opera tion of several sub-stat ions to ln nd le one or two tr.:i. ins, 
w ith a r esulting very low load factor and very poor effi ciency in 
the sub-station. 

A nothe r d iffi cu lty which a ri ses in the haul ing o f he ·• vy freight 
t ra ins o n an average in terurban road, is tha t of del ive ri ng suffi
cient power to th e t ra in by means o f the o rd ina ry t roll ey wi r~. 
T his di ffic ulty does not apj)ly in the case of th e thin.I - ra il roads 
or in the case o f the single-phase a. c. road. 

T erminal fac ilit ies, r ailway connections and agreements, etc., 
a r c of great importance. 

\Vhere bulk freigh t is to be handled in considerable qu antiti es 
on an electri c road, it is just as necess : ry to keep do\vt1 to a low 
g rade a s in the case o f the stea m road. The coeffici ent o f tractive 
res istan ce in the case of a 1O---<:ar freigh t tra in at 15 m. µ . h. and 0n 
level t rack is only some 7 o r 8 lbs. pe r ton; whe re, on the othe r 
hand, each I per cent o f g rade adds 2 0 lbs. per ton ; tha t is. o n a 
l pe r cent g rade the t ractive res istance is pe rh1ps 27 lb ,;; . per ton. 
o r nearl y four times as g reat as that on a level t rack. F reight 
service, therefore, demands low g rades so as to keep dow n the 
cos t o f locomotives , o f power house, sub-station, a nd line equip
ment. 

Having predetermined the obtaina ble traffi c. th e next step 
is t'o decide as to the t raffic fac ilities which must be fu rni shed for 
the a nticipated busin ess . Cndoubtedly a map Ir ' s been available 
fro m the start, a nd the genera l location of the proposed road h::i s 
been ma rked the reon , fro m which di stances between the princ ipa l 
points have been ascert a ined. The specia list a lso has gone over 
the route and is fa irly well in fo rmed as to the phys ica l co nd :tions, 
and, in a genernl way, the most desirable locat ions, both in the 
country and in the cities a nd towns, also the pnctinbility of 
obta ining suc h locatio11 s. In fact, he is quite we ll informed. not only 
as to the general situation, but also as to the bu siness situation. 
p rob1.ble cha racter o f fr anchises obtainable, legal con di tion s, etc . 
If the country is r easonably Jeyel he is able to a pprox imate the 
cos t of the grade, has ascert ain ed the p rob1bl e length of bridges 
required, a nd from the maps obtained di s t;1 11 ccs wi lh suffici ent 
accuracy for a prelimimry study. 1f the country is r ather rough 
a topograph ical su rvey is exceedingly helpful, a nd qufte fr eq u:' n tly 
ca n be obtained from the U nited States Geolog ica l S ur\'cy. In 
some cases it is des irable to make at least a prd imina ry surn~r 
before the propos ition has proceeded ve ry far, but in man v cases 
th:s is not o nly unnecessa ry. but actually inadv is· ble, a s it neces
sa rily ind ica tes the most prob:tble route a nd frequently incre :l '- l'!-, 
t he cos t of r igh t of way. A time mu.s t a rr ive when the location 
becomes evident , but there a re methods of procc-du re whid1 
mi n imiz:e the tendency to increase the cost o f the righ t of w:-ty 
which practic;:i ll y always fo llows such publ ic ' ty. I n most C" ses the 
country population de.; ircs the road, but c:i.ch ow ner of la nd de
s ir es to designate the exac t locat ion, which nny be to avoid mo \·
ing the fa rme rs' house o r bun. or p1 ss in~ between such building ..... 
which, o f course. is na tu r,11. o r m ay be to pl- cc it o n the prop.- n ~ 
immediate ly across from his home a nd belong ing Lo h i.<- neig hlnr. 
A .<- s r: 0 11 as he fed s sure th1t the road will be accC'sc;i hk to him. 
he "stirfcns up," whe reas freq u('11tly he wo uld rather gin the 
r ight of way tha n not ha n ~ the roa U. T his is hu nnn n:it urc, and 
he is no different from the rest of us. T h e st ·tement i" merely 
given as a n exa mpl e of the points whi c..:h experi ence proves 1m1, t 
lie ta ken in to considerat ion at eve ry step in connect ion with a 
proposed road. 

H avi ng. as befo re sta: ed. a prel im im.ry map and possi b~ y a 
profi le of the route, train sch.rdules and t r., in shee ts ;, re prepa red 
in o rder to :iscer ta in the app ro x imate t ime o f the runs o f th<: 
va rious cla sses o f t r .i ins ( each o f ,v hich may co nsist of o ne or 
more ca rs ) , and which a re o f importance in dete rmi ning the num-
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ber of ca rs required, the motor equipment for each car, the amount 
of power required, the location of sub-sta tions, a nd oth er matters. 
Of course, at this time such schedules and train sheets are of a 
prelimin a ry char acter, and are liable to modification after a final 
map and profile have been obtained, and also numerou s other 
matters have been definitely decided, but a competent man will 
prepar e th e preliminary schedule with a very close approxima
tion to the final ones. 

Some o f the questions which will ari se a t thi s point are as 
follows: 

\Vith a preliminary map which shows the length of the road , 
and the length of the run in cities, towns and country, including 
the length in i.h e principa l terminal cities, and knowing that it is 
des irable that passenger c;:i r s should be operated at regular inter
va ls, sla rting from terminal points, preferably on the hour, half
hour or qua rter-hours ; a lso knowing that the cost of train crews 
is one of the principal expen ses , and consequently that the lay
overs a t the ends o f the route should not be greater than neces
sary for unloading and loa ding the cars, with sufficient allowance 
for delays in reaching such te rminal po ints, and not forgetting 
that increa sed speed necessita les , for any given size and weight 
of car, grea te r capacity of motors, and a lso increased cost of the 
power equipment, including mo tors, sub-station and power-house 
machinery; also kno\ving that the runs in the cities and towns are 
under city r egulations as to speed, and therefore cannot be in
creased by high er speed motors; a lso reali zing tha t increased 
stops in th e country materi ally decrease schedt1le speed, the propo
sition is to so combine a ll these fa cto rs as to obtain the best net 
resu lt. 

In such Study, consideration m ust also be giYen· to grades, 
grade cross ings with other r ailway s, and , to some extent, of high
ways , also in some cases the ser vice given by competing roa.ds, 
eithe r steam or electric. As an example : Suppose that the pre
limina ry schedule results in 2 h onr s being required for the run . 
Evidently it is desirable that by some means the time should be 
r educed to I hour and 40 minutes. Such reduction may be ob
tained by reducing the length o f the runs in the towns, o r by 
lessening the number of country stops, both of which seriously 
a ffect the schedule speed, o r poss ibly by reducing the length of 
the route which may require increased cos t out of proportion to 
the benefit, or by r educing the gra des, w hich a lso may cost more 
th an proport ionately to the benefit. It is a fa ct that the income 
per capita in the co\lntry will generally be greater than from that 
in towns, but an effo rt to obtain every dollar possible from the 
country m;i.y be exceedingly poo r economy. It might be con
si<lered thJt thi s is a matter of policy to be dete rmined by the 
management, but it is of v ital importance in connection with the 
design, if the des ign is to be such as will give the best returns 
per dollar invested. 

The con sideration of the route may sta rt \vith the principal 
te rminal city, and it is o f g rea t importa nce lo h ave the terminal 
station in su ch city well located relative to the reta il di str ict, 
which is generally a lso the amusement center. 

Generally interurban roads en te ring a city of any considerable 
s ize u se the tracks o f the loca l street car system, but sometimes 
it is poss iblf to obta in an independent ent rance, a nd, when the 
financ ial condition warrants it, this is preferable. It is, however, 
seldom wa rranted unless the a nticipa ted trJvel i s very consider
able, and, o f course, is materi ally affected by the cost of con
struction required in the city, including the cos t per mile and 
to tal mileage, which includes the first cost and the maintenance 
of street paving, sprinkling charges, if any, etc. , and city taxes. 
It a lso depends upon what arrangement \vhich can be made with 
the loca l company for operation ove r its tracks. 

In a genera l way the shorter the route in the city, or more 
correctly, the less the time oi the run in the city, the better for 
the interurban ra ilway. ' 

The foregoing materially depends upon the frequency of ser
vice given by any compet ing steam road and by th,;- time r~
quired between the sta.tion of the steam road and the reta il 
center, not o nly in the principal terminal city, but also in the 
principal towns a long th e route. F or ex ample, on a proposition 
now in our offi ce a large amount is being expended in order to 
reduce the time required in the p rincipal city, and because the 
competitive steam ra ilway service is very frequent, there being 
two competitive steam roads, each operating trains hourly. In 
a noth er case, where the competition is four or five trains each 
\Vay da ily, and most of such train s are through trains, generally 
I o r 2 hours la te a nd only stopping at two points a long the 
route oth er than the principal city, it is not adv isable to make 
large expen ditures in order to save a small amount of time. 

Another point, somewhat allied to the foregoing, is the location 

of the road in cities and towns a long the route. The receipts of 
an interurban electric railway depend lat"gely upon the accessibility 
of its ca rs and its frequent service, but, on the other hand, 
accessibility in the cities and towns generally means somewhat 
increased first cost, a lso a longer time for the run. If freight 
ca r s are to be handled it means considerable additional trackage 
for the freight line. 

In addition to the fo regoing the recent development of the alter
nating-current motor system makes it desirable for such roads as 
use such sys tem to keep on private right of way to as great an 
extent as possible, a nd when in cities and towns to use only such 
streets as will allow the use of high-voltage trolley. As a matter 
of fact, high-voltage trolley is now used in some towns of con
siderable size and on roads passing through the h eart of same, 
httt it is hardly probable that this will be permitted in all towns. 
In some loca tions it may not be found advisable even if per
mitted. 

H 1ving made a preliminary location and ascertained the dis
t;-inces in the cities, towns and country; having considered that a 
certain s ized passenger car operating on a certain headway will 
g ive the best se rvice, and on th e presumption that, all things con
s idered, a ce rtain grade will be most economical, a train schedule 
is prepared shmving the time of the run for passenger service. 
There will generally be two train schedules, one for express and 
the o ther for local se rvice . 

I t is advisable that the trains should follow at regular intervals, 
which intervals , however, may be varied at different times of the 
<lay and at different seasons, but the trains should always start 
from one end on the hour, and when more frequent service is 
desired h alf-hourly and quarter-hourly. The time of leaving the 
oth er end should also be on the hour, or at some regular division, 
suc:h as the half, or quarter-hour. It is evidently necessary, 
there fo re, to provide motors which will make such speed as is 
required to give a schedule enabling a car to make the run one 
way and provide a t the end of such run sufficient time for lay
over, so that it can unload and ]<_:>ad with sufficient leeway, and, 
in case of delays, it will still s tart out on the return run on the 
sch edule time. The time of the run in the principal city is de
pendent upon the schedule time of the city cars if the local 
company's track be used, or upon loc;1 l ordinances and conditions 
if the interurban company has its own track The schedule speed 
in the principal te rmina l city will probably be approximately 8 or 
12 m. p. h., being somewhat less in the congested portion of the 
city nm, and possibly slightly greater in the suburbs. 

The same conditions apply to the runs in the Lawns along the 
ro ute, a lthough generally to a less degree, but in any case the 
sch edule in cities and towns is based on local conditions, and not 
upon the speed obtainable by the moto rs. 

The speed on the country run which, for modern roads is 
generally on private right of way, depends upon the grade, and, 
fo r a ny given weight of cars, upon the power of the motors, and, 
of course, upon the maintenance of the voltage. The schedule 
speed depends upon the above and also upon the number of 
~tops. 

T he length of lay-over is often of material bearing on the 
q uestion of size of motors. Sometimes by allowing a car to lay 
over at one or both ends of the run for IS br 30 minutes it is pos
sible to use a smaller motor than would otherwise be necessary. 
Such lay-ove r is seldom objectionable, as it gives an opportunity 
to sweep o ut a nd clean up a car, and frequently when the car house 
is at one end o f the terminal, it is possible to provide such a lay
ove r without a ny additional expense. By so doing a material 
saving can be made on the first cost of all the car equipments, and 
may more than offset the first cost of the extra cars and equip
ments which may be required, and the repair and depreciation 
may be less. Actually it is seldom that additional cars would 
have to be purchased, as there are always supposed to be enough 
c:ars for specia l occasions. · 

The number of stops made by a car has a very decided effect 
upon the size of motor necessary to drive it, and with any given 
schedule and car the less the number of stops the smaller and 
cheaper the motor equipment. 

Taking a given car gea red to a maximum speed of 40 m. p. h., 
with eight stops per mile, the possible schedule speed. is less than 
ro m. p. h. With four stops per mile the possible schedule is 
less than 15 m. p. h. With two stops per mile the schedule speed 
is about 20 m. p. h., and with one stop per mile the schedule speed 
is about 26 m. p. h. On the other hand, with one stop in 8 miles 
a schedule speed of 34 m. p. h. can be made. Of course, the 
above is based on having a level and straight road. 

Had the same car been equipped with motors geared to but 30 
m. p. h., it would have been made with eight stops per mile, a 
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schedule speed of 8 m. p. h. , which is practically the same · as 
before; with four stops per mile' it would have made a schedule 
of 13 m. p. h.; with two stops per mile a schedule of 17 m. p. h. 
The schedule wilI not only be practically as .good as that made 
with higher gearing, but also the motor equipment can be de
cidedly smaller and cheaper, and the fluctuation of load at the 
po\ver house will be much smaller than that resulting from the 
higher speed car. 

Some roads have larger cars than are most economical for the 
service, and the use of smaller cars is of additional value ·by 
reducing the size of motor equipment required, and by lessening 
the fluctuation of load at the power house. Smaller cars also 
permit of lighter track construction, small sub-stations, and, in 
fact, lo,ver costs generally. On the ·other hand, if travel is great 
enough so that a small car cannot handle the traffic, then two cars 
can be run on half of the headway with but little more cost, except 
as to train crews, than for the operation of one large car, with 
the result of much better service, with consequently increased 
income, and with comparatively small increase in the power house 
and sub-station equipment required. 

If, for example, a preliminary estimate shows that it will take 
2 hours to make the run over the proposed road, 40 miles in 
length outside of the principal city, and possibiy 3 miles therein, 
it is evident that a time-table based on cars leaving such end of 
the route on the hour will necessitate the car leaving at the same 
time as it arrives, in other words, there is no provision for lay
over. It is evidently necessary to lessen the time of the run, and 
this must be done by lessening the time of the run in the cities 
and towns, which presumably can only be done by lessening the 
length of the run in same, especially the run in the congested 
district, or by increasing the speed of the ca rs, requiring, there
fore, more powerful motors, or by reducing the number of 
country stops, which necessitates a consideration of the effect of 
same on travel, or b)' reducing the grades, and unless the grades 
are considerable, the amount of the reduction, as far as time is 
concerned, will generally be found quite small and not comparable 
with lessening the number of stops. For example: In one case 
we prepared a preliminary estimate of the cost of the grading 
required to obtain a maximum I, 1½ and 2 per cent grade through 
a country rolling the entire distances, and the time which would 
have been saved by reducing from 2 per cent to I per cent was not 
greater than a reasonable allowance for time lost in the principal 
city on account of delays in the congested district; whereas, the 
additional cost required for the reduction of grade would be very 
considerable. 

When considering freight service the principal consideration :s 
the train load, schedule speed within considerable limits not being 
of great importance, but the load which the electric locomotive 
can haul, requiring the service of only one train crew, is of vital 
importance. In connection with passenger service it is of great 
importance to make such schedule as will use the time of the 
train crews to the greatest advantage, as the cost of their time is 
one of the principal items of operating expense. 

Having obtained a general view of the proposition, especia lly 
as to its general character and the approximate amount of traffic, 
and having from a map obtained distances, and from examination 
of a final or a preliminary profile, ascertained approximate grades 
and the amount of grading construction, the investigator is in a 
position to decide as to the general type of road, the system to be 
used (a. c. or d. c. motors), and to prepare a preliminary esti
mate of first cost, cost of operation, and, most important of all, 
net income. 

The preliminary report informs the proj ector as to whether or 
not the proposition has such merit as to warrant its construction, 
and if it is not warranted, then the soo ner such fact is ascertained 
the less the time and money which will be wasted. If, however, 
it is warranted, then successful operation depends to a large 
degree upon the design being that best suited to the conditions; 
such amount of money being ava ilable as required in order to 
obtain the best net results, and its construction to be so supervised 
as to assure that the contracts are lived up to. 

Some interurban electric railroads should never have been con
structed, as under no conditions were they warranted. Others 
have been improperly des igned, cons idered from the standpoint 
of obtaining the bes t net result s. In some cases the construction 
has been of too expensive a character, and in other cases there has 
not been sufficient money expended on the construction. Other 
roads have not been properly maintained, and still other roads 
have not been properly managed. Of course, some roads come 
under more than one of the above classes. If however a road is 
justified, then its success, exclusive of its fina~cing, dep'ends upon 
obtaining the best location, proper design for the conditions, 

proper construction, competent operation. It is noted tha t the 
first three a re dependent upon the expert advise r, and that the 
r esult which can be obta ined by the fourth is largely a ff ected by 
the attention g iven to the fi rst three. 1'.foreover, the fi rst three 
a re practica lly unchangeable af ter the road is const ructed, whereas, 
the fourth, if in incompetent hands, can be changed. 

If the proj ect is warranted then the maximum degr ee of suc
cess in financin g depends la rgely upon the propCr presentation 
of the proposition. There shoul<l be a short, clear and concise 
statement as to the territory served, the es timated first cost, 
and the gross and net inco me, fo llowed by such d etailed esti 
mates, statements and other information as experience indicates 
is des ired by financial houses. 

·when it is decided to construct the road, a location survey is 
made, which may or may not have been preceded by a pre
liminary surv ey. The latter may have been, and frequently is, 
made prior to the preparation of the report submitted as the 
basis of the financing. In fact sometimes a location survey is 
made prior to such time. 

The object of a preliminary survey is to ascertain distances 
more accurately than arc generally obtainable from published 
maps, and also to more closely approx imate the grades and 
amount of grading than can be ascertained merely by going 
over the roU.te , although, as before stated, if the country is 
reasonably level, an exp ert in such work can , quite closely ap
proximate the amount of grading. 

Preliminary surveys of alternative routes are frequently made 
and a re useful for comparison of length of routes, cost of con
struction, comparative value of route from earning basis, and 
are sometimes of assistance in obtaining rights of way at mini
mum cost. 

In connection ,vith the foregoing it might be noted that pro
moters sometimes make statements and promises and also obtain 
rights of way and franchi ses which unnecessarily add to the cost 
of construction, or of operation, or both. As, for - example, 
agreeing that the power house, or car house, or both, shall be 
located within or adjacent to a certain town. Placing same 
within the corporated limits may add to the taxes, and in other 
respects it may be undesirable; as, for example, o!le franchise 
which came to our office required a power house to be in a 
certain city, and the ~vater would have to be 'obtained either from 
the city or pumped from deep wells. In another case local 
service in one· small city was required ,vitn such frequency of 
service as could not possibly be remunerative. In other cases 
the rights of way in the country have been obtained with 
special reference to the cost of such right of way, or to favor 
some land owner, and without taking into consideration the fact 
that the saving of one mile of single-track road and the line 
work for same will generally save $r2,ooo to $15,000 in first cost, 
save maintenance and d epreciation of omitted track and pole 
line, lessen the time of the run and the power required for same, 
and altogether be of such benefit as to be worth $20,000, or more, 
which amount would generally buy a considerable amount of 
private right of way in the country. 

As the civil and m echanical electrical engineering depart
ments are closely related, it is necessary to decide as to what 
grades will be most economical. Reducing the g rades adds to 
first cost and also adds to the maximum power required, and 
consequently, unless storage batteries are used, reducing the 
ratio of average power to maximum power, and such reduction 
increases the cost of fu el. The effect of grades on passenger 
schedules must be noted and also on the load which the fr eight lo
comotives can haul. In a general way, it is evident that the more 
frequent the service and the heavier the trains, the greater the 
amount which can be most economica lly expended in the reduc
tion of grades, and as a future improvement of grade will require 
a greater expenditure than if such a grade wer e established at 
the start, it is wise to give consideration to the somewhat di stant 
future. 

Having decided as to the g rades, the train sch edules and the 
motor equipments , the next point is to provid e fo r the furnishin g 
of power to the cars. Presumably decisio n has been reached 
as to the system to be used, al so as to the m ost des irable loca
tion of the power house and sub-stati ons. Th e next point is to 
determine definitely the general charac ter of the machi11ery fo r 
same and the rated capacity and number of the various units. 

Each sub-station must have sufficie nt capac ity for maximum 
demand, and judg ment must be exer cised as to whether to pro
vide any reserve capacity in excess of such maximum. T he 
number of units must be such as will furni sh power fo r the 
average load, even thoug h one unit be crippled , and also will 
enable the units in operation at any one time to operate as nearly 
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as possible at their rated capacity. It is also desirable not to have 
an excessive number of units, as for a definite total capacity 
this increases the first cost. 

The general proposition as to the design of the power house 
is the same as above stated for sub-stations, but on the basis that 
such power house is to be a steam plant, careful study must be 
made of the cost and character of fuel, the required draft for 
such fuel, the best ratio of grate to heating surface; and if com
pound engines are used, the best ratio of cylinder diameters 
in order to obtain the maximum economy under operating con
ditions, taking into account steam pressure, superheat, if any, 
and the most economical vacuum: 

It will be noted that the preceding necessitates a predeter
mination of the load curve, the probable momentary and short 
period of fluctuations, and, as before stated, these are affected 
by the grades, the weight, maximum speed, and schedule speed 
of the cars, and by the train schedules, all of which indicates the 
close interrelation of the various factors enteri ng into the prob
lem of so designing an interurban electric railway as to obtain 
the maximum rate of dividends. 

The next step is t o so supervise construction as to assure that 
the contracts are fulfilled. '\i\t'hen construction is completed and 
accepted, then the road is turned over to the operating depart
ment , and on th e basis that such department is competent, the 
result s obtained depend very largely upon the character of the 
work which has preceded. A comparatively few extra dollars 

and therefore, in a general way, for " interurban roads in sparsely 
settled districts." On the othei- hand, the d. c. equipment is 
preferable for the city road, the elevated road, and suburban 
roads with heavy traffic and where the number of trains is large. 

The interurban road which is equipped with the single-phase 
trolley is in a position to handle freight in large units to much 
better advantage than the road having d. c. equipment, as it is 
not limited as to the amount of power which a trolley wheel can 
take from the wire, but only as to the maximum load which the 
sub-station can carry; and in this case the sub-station equipment 
is comparatively cheap, it is possible to have a sufficient sub
station capacity to handle heavy freight in addition to the pas
senger service. 

APPENDIX "B" 
Some Convenient Tables and S1.1ggestions Relative to Tables and Curves 

Engineers' hand-books are of great value, but every engineer 
a lso has data of his own collecting, which he tabulates and 
charts in such manner as is most applicable to his work, and 
most convenient for him. The following tables and curves may 
be found convenient, and suggestion is made relative to others 
which are convenient, but are not presented for · the reason that 
they refer to cost, and, like other statistics, would be liable to be 
incorrectly used. 

TABLE NO. 1 
Convenient for Calculating Trolley and Feeder Drop 

Interurban roads usually have two trolley wires, and as a 300 

TABLE No. 1. 
11 x Ax L 

VOLTAGE DROP IN CONDUCTORS=--
C.M. 
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expended in assuring the best possible design and construction 
will probably save many times the interest on suc:h additional 
expenditure, and there is no investm ent which pays as large divi
dents as that which c:an wisely be expended in order to "start 
right." 

APPEND JX "A" 
Since the sin gle-phase a. c. motor ha s become a n accepted 

fact, it is now in some cases advi sable to consider plans and to 
make estimates of cost based both on d. c. and on a. c. equip
ment , and such estimates include ·both first cost and operating 
expense as well as the genera l adaptability of each system to the 
road in question, and a few "\vords on this subject may not be 
amiss. 

The general characteristics of the single-phase a. c. road, as 
compared with d. c:., arc low first cost of line and sub-station 
equipment , high first cost of car motor equipment, and ability 
to deliver power either t o many small units or to a few large 
units, and in either small o r large blocks. The characteristics 
of the d. c. equipment are high fir st cost of equipment of sub
stations and line, low cost of car equipm ent, and considerable 
cost for sub-station attendants, and abil ity to deliver power to a 
considerable number of units in small blocks, but requiring 
much greater investment than d. c. when awarded, and it is un
necessary to state that there is considerable opportunity for sav
ing money in awarding contracts. 

After all plans and specifications are prepared, the contracts 
a re required to deliver large quantities of power to a small 
number of units. 

As a result the a. c. motor system is more especially adapted 
to the interurban roads where first cost must be the minimum 
and where the number of cars operating is comparatively small, 
and also to the operation of trunk lines, freight roads, etc:., 
where there are a small number of heavy trains to be moved, 

I\ l. C. .rvI. feeder (insulated) is the largest solid (not stranded) 
wire ,...-hich can be readily handled, it is quite frequently used, 
and therefore tabulated. 

J\llowanc:e is made for sag. 
Resistance is based on ''hard-drawn wire." 
Require no explanation, except that for loss other than IO per 

cent the cross-section and weight and cost will be inversely 
proportional. Tables which, for the reason stated, are riot pre
seuted are as follows: 

Cost of pole lines, various types. Cost of sub-stations, various. 
sizes and numbers , and type of statics, and size and number of 
rotaries, H. T. lightning arresters, wiring, buildings. 

Cost of power houses of various types complete and per kilo
watt. 

In some cases curves are more convenient for calculation than 
tables, but not always. 

For comparison of results curves are nearly always preferable. 

CURVE NO. 1 

Size of wire and weight (all wires) per mile for transmission 
lines. 

Given the transmission voltage, per cent loss, and kilowatts 
and distance, look in table under column giving the transmission 
voltagr:, find nearest per cent to that desired; look in left-hand 
column for scale reference, and find the intersection of such 
references in the curves. 

For example, 20,000 V.-5 per c:ent-20 miles and 750 kilo
watts. Under 20,000-5 per cent is given by A-3, and by B-2;, 
and by C-1, and which reference is the easiest to follow depends 
upon the miles and the kilowatts, "A" being for the least and 
"D" for the greatest kilowatts, and I for the least and 3 for the 
greatest mileage. 

For kilowatts=750 and if used A-3, follow the horizontal line 
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opposite 750 in "A" column, until over 20 in "J'' horizontal line. 
Of course the other references give the same result. 

''A."-The time saved per train and total of all t rains, and 
what it is worth, if anything. 

A Pl'ENDIX "C" 
" B."-The total energy saved, not o n a pro-ra ta basis, but on 

the basis of the additional cost for the additional energy. 
The following table gives the average kilowatt-hours per car

mile on various interurban electric railroads. The power con
sumption given is at the car. All lay-over time is excluded from 
the schedule speeds. 

· ' 'C."-Effect of reduction in g rade on capacity of motors; in 
some cases this may change size of motors, or size and w eight 
of car most advisable. 

Roads A, B, C, and D operate from the same large terminal 
city. Roads D and E operate from other cities. Roads A and 
E are in the Centrai West. Road F is in the Southwest. 

"D"-E ffect of fluctuati on of load, and on maximum power 
required in sub-stations and in power house. This may a ffect 
capacity and number of unit s. In each case there ·will be other 
factors. 

The car equipment used on all these roads except H is of 
approximately the same character, the cars being from 42 to 45 
ft. over all and each equipped with four 50-hp motors. H is 

Suppose the answer to "A" is: Time saved per passenger 
train for reduction of J per cent to I per cent grade- IO minutes. 

What is it worth? 

TABLE No. 2.- CIR CULAR MILS OF COPPER CONDUCTORS. 
Based on 20,000 Volts, 3 Phase, 90 % Power Factor, 10% Loss in Transmission . I Mile Feeder = 5,400 Feet. 

K. \\'. 

10. 
! 

20. 

1Q!J . . ... . 1,796 3,591 

200 . . 3,591 7,182 

300 . .. 5,387 10,773 

400 .. 7,182 14,364 

500 . 8,978 17,955 
600 .. ... 10,773 21,546 

800 ... 14,364 28,728 
I 

1000 ... 17,955 35,910 

1200 .. 21,546 43,092 

I 

.. . 
------

1500 .. 26,932 53,865 
I 

71, 820 2000 .. 
I 

35,910 
•. 

-

K . W, 

10. 20. 

I 

----

100 .. .... 
200 . ·· •• ·· 
300 . .... 
400 . . 
500 .. . 36ii 
600 . . . i445 4333 
800 .. .. 5777 

I 

1000 .. . 1778 7222 
1200 .. 2167 8067 
1500 .. .. 2722 10833 
2000 ... 3611 1444-l 

D :r,: \V (5400 X 100) X (2,000,000) 
C.M. = - - xK=------x1330 = 359,100. 

P x E2 (IO) x (20,000)2 

DISTANCE OF TRANStiISSION IN MILES. 

30 . 
~ ! 

50. 60 . 70 . 

5,387 ' 7,182 8,978 IO, 773 12,568 

10,773 14,364 17,955 21,546 25,137 

16,160 21,546 26,932 32,319 37,705 

21,s.t6 28,728 35,910 43,092 50,274 

26,933 35,910 44,888 53,865 60,843 
32,319 43,092 53,865 6-1,638 75,411 

43,092 57,456 71,820 8 6,184 100,548 

53,866 71,820 89,775 107,730 

I 
125,685 

64,638 86,180 107,730 129,276 150,822 

80,798 107,730 134,662 161,595 188,528 

107,730 143,640 179,550 215,400 215,370 

TABLE No. 3.- COST OF CONDUCTORS (IN DOLLARS ). 
Based on Copper at 20 cts. per pound. From T able :-Jo. 2. 

30. 

.. .... 

6500 
8111 
97-14 

13000 
16222 

I 

19489 
24333 
32444 

DISTANCE OF TRANSMISSION I N F E ET. 

40. 50. 60. 

I 

-

" 0022 . i3000 
. '8667" 13571 19500 
11555 180.tO 26000 

' 144-14 22555 32444 
17333 27055 389H 
23111 36111 51944 
28889 45111 65000 

I 

34666 54111 77800 
43333 67778 97444 
57778 90222 130000 

359100 
3 x--x 5028 X 100 :r.: $0 . 20 = $360,895.06. 

300000 

70 . 

. i7li67 
26544 
35344 
44167 
53056 
70778 
88444 

106111 
132678 
I76&l7 

- -
80 90. 100. 

14,364 16, 160 17,955 

28,728 32,31 9 35,910 

43,092 

I 

48,478 53, 865 

57,456 64,638 71,820 

71, 820 80,798 89,775 
86,1 8-1 96,957 107,730 

114,912 129,276 143,640 

143,640 161,595 179,550 

' 172,368 193,914 215,460 
- - - --

215,460 242,392 269,325 

I 
287 ,280 323,190 359,100 

80. 90. 100. 

11556 14611 18000 
23056 29222 36090 
34667 43889 54134 
.t6111 58444 72179 
57722 73050 4022-1 
69222 87666 108269 
92333 11 6778 144358 

115555 146111 180448 
13833 175111 216338 

173333 219322 270672 
231111 292222 360896 

from the test runs made by the Electric Railway Test Commis
sion of the St. Louis Exposition on th e Union Traction Com
pany (Indiana) system. 

TABLE No. 4.- NU.MB E R OF \VIRES, AND SIZE, B. & S. GAGE. 

The figures may have some interest, but are presented tc 
show the quite wide variation and the inaccuracy of accepting 
averages. A knowledge of the profi le, schedules, maximum, and 
average speeds, number of stops , ratio of motor gearing, voltage 
0 11 line, etc., explains the variations, but without such knowledge 
the application of any of the r esult s, or their average, would be 
misleading, and the energy which will be required can be more 
accurately predetermined for any given road by o ther methods. 

APPENDI X D 

Examples o f some points referred to in the main article. 
Suppose th e road is 50 mil es long and is to be designed for 

passenger an<l express se rvice, but not for freight , at least to 
any considerable d egree. 

Suppose that a 5 per cent maximum ruling grade would cost 
a certain amount , and that to reduce it to 2 · per cent ·with out 
change of location would cost $250,000 additional, and to I 

per cent would cost an additional $500,000, as compared with the 
2 per cent, or $750,000 as compared with 3 per cent. 

What should be considered in evaluating the problem? 

~earest Size Taken from Circ. Mil. Table ~ o. 2. Prefere nce given to larger sizes and 
even numbers. 

300 •• 

400 .. 

500 .... 
600 .• 

800 

1000, .. 

1200. 

1500 

2000 .. 

3- 6 
~ 

3- 6 

3- 4 

3- 6 

3- 5 3- .t 

3- -1 3- 3 

3- 4 

3- 3 

3- 1 

3- 2 

3- 1 

3- 0 

3- 6 

3- 6 

3- 2 

3- 1 

3- 6 3- 51 3- 4 3- 4 3- 3 8- 3 

3- 4 3- 4 3- 3 3- 2 3-2 3- 2 

3- 4 3- 3 3- 2 3- 1 3- 1 3- 0 
3- 3 3- :.! 3- 1 3- 1 3- 0 3- 0 

3- l 3- 1 3 - 01 3- °':' 3---00 3---00 

3- 0 3- 0 3---00! 6-1, 6-- 1 6---- 0 

3- 0 3- 0 3---00 6--1 6- 1 6-- 0 6--0 

~ 3- 00:~ ~ 1~ 11~00 ~ 
6- 1 6--- 0 6- 1 9- l 9- 0 9--- 0, 9---00 

-- ____ · '~_' __ I 
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APPENDIX " C." 

Kw-hours Watt I Stops 
Schedule Per Hours Per 

Speed Car Per , .Mile on 
~LP. H· Mile, Ton I , Test 

Mile. Runs. 

ROADS. 

----1 
A. ...... 26.2 2.88 .85 
A.. ..... 10. 2.11 
A. . .. . 18.1 2.53 
B. .. . 20.5 2.85 1.41 
B. .. . . .. . 9.5 2.27 

Notes. 

Interurban runs only. 
City. 

City run only. 
Entire run. B... .. .. .. 15.2 2.60 

C... .. .. .. 20.4 2.18 
I fn~~~~1;; run only. 

. 70 Interurban run only. 
C. .. .. .. .. 7.9 3.36 
c... .. .. .. 10.5 3.48 
C... .. .. .. 15.1 2.50 
D... .... .. 20.6 2.18 
D... .. .. . 10.1 2.18 
D... .. . . .. 18.1 2.18 
E. .. .. .. . 20.6 2.16 
F.... .. .. 24.4 1. 88 
G... .. .. 23.2 2.49 
G... .. .. . . 23.3 2.08 
G... .. . . . 29.1 1.97 
G... .. 19.3 *2.71 
H... . 28.84 3.34 
H... 26.8 *4.58 

12:3. 
91. 75 
78. 75 
H. 
63. 7S 
84-.4 
73.8 

City run only. 
City run only. 
Entire run. 
Interurban run only. 
City run only. 
Entire run . 
Interurban run only. 
Entire run. 
Entire run. 
Entire run. 
Interurban run. 
Entire nw . . Motor and trailer. 
Entire run. 
Entire ru.n. 1fotor and trai ler. 

* Kw-hours per train mile , motor and trailer . ** Stops in country- stops in city were .97 a nd .9.! respectively. 

If the result is that the run can be reduced from two hours 
to one hour and fifty minutes, with ten minutes lay-over for 
crew (whether or not motor car lay-over is longer), and that in 
no other way could such result be obtained, then it" is worth 
considerable, and because of the resulting saving in time of train 
crews. 

The saving in time of run may also have some commercial 

"B."-Suppose the energy saved to be, at the power 
house, 5 kilowatt-hours per car-mile----total car miles 
annua1ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,500 

Total ki lowatt-hours saved ..................... , • . . • 456,250 
If addit ional cost per kilowatt-hour is .5 .......• , ... , . $2,281.25 
Is 6 per cent on ...........................•......... $8,000.000 

The additionai cost for the additional energy is mainly for the 
fuel, but if the range of fluctuations is materially increased by the 
greater grade, then the r esult may seriously affect the entire out
put, possibly in some cases increasing the entire fuel bill IO per 
cent or 20 per cent or more. 

''C."~For the case under consideration it is not probable that 
there would be any actual change in size of motors, but there 
would be a tendency towards a lessened depreciation of motors. 

"D."-If the additional fluctuations caused by increased grades 
should make necessary 1000-kw sub-station apparatus, at $25 
per kilowatt (for additional, not pro rata, capacity) , and 500 
kw additional for the power house, at $8o per kilowatt additional, 
then the total increased cost o n such account would be $65,000. 

As a matter of fact, apparatus cannot be obtained in capacities 
having small differences, and the question frequently is, shall the 
marginal capacity or safety be kept down or the next larger size 
be installed? The former increases efficiency of operation, also 
depreciation, the latter first cost, ability to handle maximum 
traffic, and fuel per ki lowatt. .. 

The totals above obtained are: 
A . ................................................ . 
B ........................... .................. . ... . 
C ···················•············· ················· 

$IIO,OOO 

38,000 
65,000 

Total .................................... .......... , $213,000 
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CHART NO. !.-APPENDIX "B" 

value, but this depends upon the character of the competition, 
and reliable services and comfortable cars with smooth riding 
are more important for obtaining business than a saving of 8 per 
cent of the time. 

Suppose an average daily headway of, hourly-fifteen hours 
daily; one-half hourly- five hours daily. The result in time of 
train crews lost would be the same as hourly headway for twenty 
hours daily. 

If each crew had to lay over one hour out of each trip at each 
end of the line, the time wasted would be 33 I-3 per cent, or, in 
other words, there would be at all times two trains waiting-one 
at each end, which at 45 cents per hour per crew is $t8 per day 
and $6,570 per year, which is interest at 6 per cent on $no,
ooo. Even for this extreme case the lessened grade would not 
pay at the cost stated. 

Being the equivalent value of the reduction in grade, or ap
proximately $4,000 per mile of road. 
SuppOse- "A" is excessive and take one-half, ........ . 
Suppose "B" not enough and double ................ . 
Suppose "C" not changed ...................... ..... . 
And also suppose that the lessened average efficiency 

increases cost of all power., .................. .... . 

$55.000 
76,000 
65,000 

2,000 

Total . .. . . .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. • . .. . $198,000 
But there are nearly a lways additional factors to be considered, 

and the basis taken for each of the above tends to favor reduction 
more than would usually be the case in practice for passenger 
interurban railroads, but even the total of the above would not 
be advisable for the stated cost of the reduction of grades, but 
the more frequent the services the greater the, amount which 
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should be expended to reduce grades along the route. 
This example also indicates the close connection between the 

civil and electrical engineering departments, although too often 
it is not taken into account. 

As stated in the main article, the effect of grade on freight 
trains is more marked than for passenger service. 

APPENDIX "E" 

Recording and Analyzing Statistics R elative to Op eration 

Statistics are naturally recorded in tabular form, but for the 
purpose of comparison it is generally preferable to chart the 
results, and by so <laing variations from month to month and 
year to year are much more noticeable, both as to character and 
degree. 

Comparison of 

Details per A.O. K, W.hr. Output 

1905 Rf'd-1906 Hlach:-1907 Ycllow-1908 Grecn-1009 Uhw 

Amount Jan F eb r.l:!.r Apr Mny J un Jul Aug S1-p Oct :Nov Dec A1•e n1go 

fu fil___ 1----

-----l-----l-----l-- 1-- e- - -

1w a es 

less than January, and the ques t ion would be "why was such the 
case ?" This would be part ly answered by the fa ct that it is a 
shorter month and also that ther e is generally cons iderable holiday 
riding in January. Refe r ence would also be made to the chart 
showing '1ca r mileage" and " receipts pe r ca r mile," and if a record 
is kept on weather conditions, same would al so be r eferred to. 

The chart shows a g radual increase during the summer until 
S eptember is reached. In each case an effort should be made to 
ascerta in the reaso ri fo r the incr ease, and when September is 
reached the reason for the decrease. The latter is also true as to 
November. 

When the second year is cha rted a reason for the change from 
month to month should be asce rta ined and a lso the reason for any 
va riation in amount from cha racte r of monthly change in the pre
ceding year or years. 

Comparison of 

Output in K. W.hrs, 

UJO!io Red 1906 T!-laek 1fJ07 Yf'How lfJ08 Green U:109 Uhte 

Amou nt J nn J,'eb M o.r Apr ~[ay J un J u l Alli! Sep Oet Nov D ec A~·erag0 

--+--+--f" ':' ':' L___l--1--'--'-l---l-----l------lC--l--'----

- ~ - __ _:_1----.:-~ Comp2.rison of -'-------'----=:...:...._ _ __________ _ _ _ 

LU - &, waste 

The size and ruling of the paper used for charts are imma
terial, but we find it convenient to use loose sheets 4 ins. x 7 ins., 
and which file in a pocket notebook and are ruled as per sample. 
The figures placed in the column headed "amount" depend upon 
the values of the data chartered. If there is only a difference of 
a few thousand dollars between maximum and minimum, then 
the difference between each horizontal line can be $500 or $r,ooo. 
For example: /<gross earnings" will probably necessitate a large 
difference, whereas for oil and waste and some other items, 
which do not have a great variation, the difference between 
horizontal lines need not be more than $mo. 

Based on the books being kept in accordance with the standard 
of the American Street and Interurban Railway Accountants' 
Association, we chart the various items so listed and also some 
additional items, and also consolidate some of the items into 
one chart. For example: we chart car mileage, total and divis
ions, if any, kilowatt-hours per car-mile, power-house and sub
station output in kilowatt-hours, cost of same, etc. 

The above are charted from month to month, and also the 
average for the year, Different colored inks are used for dif
ferent · years, although in the samples herein submitted different 
character of line is used in order to- avoid color printing. 
Chart No. I is presented as a typical example of the use of the 
chart. Supposing the full line to represent the income for one 
year and the dotted line the income for the next year, then 
some of the questions would be as follows: 

Referring to the first year it would be noted that February is 

Cost of Power per K. W. 

190J Rf'd l!)O(l 'Cfaek 1907 Ydlow ]!)08 Grf'cn 1900 Tilu~ 

Amount Jan Fr-b ) l:i.r Apr ?,lny Jun ,Ju l Aug: Sep Oct. Nov Dee An: r ai::o 

1- -+-l-1--4--=+==it=+=:::if---+-- f--- - --

1-==- f---- 1--1---1--1---1 

- ~ ( =-~ 

Simila r charts arc made fo r operating expenses, net earnings, 
fix ed cha rges and net profits. Charis a re a lso made for each ii.em, 
or, if preferred, in some cases groups of items, t;_ibulatecl in ac
cordance with the standa rd of the Accountants' Associat ion. In 
order to obta in full value from such charts it is necessary to com
pare some of the tables a nd charts. For exampl e: Take t he item 
of "operation of power plant." It is undoubtedly des irable to 
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know the total, but from the standpoint of analysis it is evidently 
a lso necessary to know "total per kw-hours delivered to the line, 
the cost per kilowatt," and the analys is of such latter cost, and also 
it is advisable to note the total car mileage, although in some 
cases, because of the various type of cars, the latter has little, if 
any, va lue. 

In connection with the above, it should be noted that the power 
house cost per kw-hour should be based on the kilowatt delivered 
to the line, and any electrical energy delivered by exciters or used 
fo r motor-d riven a pparatus in the power house should not be 
included, a nd special attention is called to this because the latter 
method is sometimes used. 

Evidently, if the cos t of fuel per kw-hour increases, the reasons 
should be ascertained. It may be on account of poorer fuel, based 
on results per dollar, or it may be on account of lighter loads, o r 
not maintaining the generators at as high a rat io of load to rating. 
Also it may be due to poorer firing, and in this connection a 
reco rd of boiler feed water is of va lue. In connection with the 
last suggested possibility, it should be noted that unless such 
meters are frequently calibrated that the records may be mis
leading, and consequently worse than none, and this, to a grea ter 
o r less degree, i~ true of all registering apparatus. The value o f 

Comparison of 
Gross Eal"n ings 

Amount J a n F 1:lo Mar Aprh,111.~· Jun ,Jul Aug f'. ('Jl O<'t .:,Sov D eel A1' Cl ru;:o 

-'-$ __ , - L_J 
- ~ I 

48 ~1-- __ I_L-_L _ _.L_J _ _,_ _ _ _ 
47 
46 - - , ___ _ 
45000 
44 
43 

, 42, _ __L__i _ _l _ _J _ _ 

41 __ _J___L__J _ _L__j__L_c__J___ i _ _J _ _L__j _ _,_ __ _ 

40000 

- ~ ~'--l---JL--L -::_-::i'::_-::_-:t_-::_-::_t-::_jc:cc::t
1=i==t:j-::=t=j====== 

- ;J_l _ L_ 
_ ~ --L _ L __ c__J___ L _ 1 - 1 - L__ J...____ 

_ ___E_SOOO - 1- --'---'-----'---
ffj- 1-- -·L- __ ,l- -j-:_~t-=---:L1-:::__--::_L--_, __ L_ _ 1--

32 
- 3 , - 1-----

- - ~09000 _ -l--L-1a'-=--S'--1--i.----lL-:_-::_i+-_-:_1-:_-_Jl-:_i L_-:_t-:;.-:;.-:;,,-~-::_-
-~--1--L- - I l- - L-
- __g_e __ 1_1----- 1-- _ 1_4--- c__J_-1---JL---'-----

---~~ ,_t=j==t=~c=i==t=i==t=jc=i====::--2sooo 
__ L_24 __ J_ _ _ 

_ 1 23_ I_L__J__J__c__J_-C-__J_l_c__J_ __ _ 
_ _ _ _ ,22, ,____L___L_ I I I I _ 

_ I 2 1, _ __L__J _ _L__l__J__c__J___.L_J _ _.__l__J__c_ _ _ 
20000 
19 18 __ _ 

- c__J._,__7 _ _J__.L_L---l-_l___l 
16 
15000 

recording apparatus can hardly be over-estimated if it is properly 
111::i.intained a nd the records intelligently used, but in too many 
cases this is not true. 

Nos. 2, 3 and 4 are typical charts of kilowatt output of power 
house, and they are fo r the same plant ;md years. It is evident 
that in considerat ion of same there was a mple opportunity for 
careful study. The costs are not given and the zero line is not 
at the bottom of each page, bu t in a general way it will be noted 
that the output increase and the cost per un it for fuel and wages 
decreases. 

VVe believe it to be evident that results can be much more 
readily compa red on cl1arts than by reference to tables. 

A few words relative to an additional Yalue of such charting 
and analyzing may be of interest. O ur experience has been that 
manage rs and superintendents sometimes hesitate rela tive to the 
preparation of such charts and the analysis of same, undoubtedly 
fearing that in some way they will render themselves more liable 
to adverse criticism, and such may be the case if they are not 
properly carrying on their work. Sometimes the claim is made 
that they a re doing the best they can, and such records and in
vestiga tion merely requi re additional time without giving com
mensurate benefi ts. If, however, the charting and analyzing are 

made by independent parties \\'ho not only are confident but also 
are "big" enough and broad minded enough not to be contro1led 
in their advice by those . whom they may hit, the result is bene
fici al, not only to the railway company but also to the manager 
and the superintendent, and for the reason that if such men make 
improvements such fact is and should be called to the attention of 
the higher officers or the board of directors, and a statement of 
such character by an independent and specially qualified expert 
has much greater value than if made by the manager or superin
tendent. Another and very important point is that not infre
quently the manager or superintendent is expected to produce 
impossible results. The means with which they are provided being 
insufficient for the purpose, and frequently any statements from 
them to such effect is considered as an excuse. 

W e also believe it to be a fact that a competent man, not too 
closely identified with the operation of possibly only one road, 
will not only have a broader view but will also make a more 
searching and well-balanced investigat ion of the conditions rela
tive to an operating road than is generally pcssible for even an 
equally good man who is so close to the operation of the road that 
he will necessa rily be more o r less biased by its history, and who, 
because of constant at tention to detai ls and closeness to the work, 
has lost the perspective. 

In conclusion, the writer advises indicating and registering 
apparatus, proper maintenance of same, complete records and 
tabula tion and charter ing of such records, and calls special atten
tion to the fact that the value of all of same depends entirely 
upon the analysis of the results, and that the object of such 
analysis is to increase income, lessen operating expense, or both. 
In other words, to obtain maximum net income. 

----+♦-+-

TICKETS AND RA TES 

BY F. W. COEN, 

Secretary and T reasurer of the Lake Shore E lectric Railway Company, 
Cleveland, Ohio 

Since the early days of man the matter o f transpo rtation, 
whether covering shipment of merchandise or the handling of 
passengers, has been a g reat question, and one which has re
ceived much attention from all classes of people. During the 
past quarter of a century · a great deal more attention has been 
given the subj ec t than in prev ious years, th is being especially true 
in this country. It is not difficult to fi nd why this is the case. 

This country during the past twenty-five yea rs has seen won
derful development, a nd the transportation companies have been 
the forerunners of this development. In other words, the West
ern plains were practically of no use to mankind until the great 
rai lroads of the country began to extend their lines into this 
unimproved and unsettled region. As fast as these extenSions 
were made, the taking up of the land followed, and a period of 
industrial development resulted, until to-day the agricultural 
plains of the West and Northwest are producing their share of 
the wealth of the land. 

The rapid development of any territory depends largely upon 
its tra nsportation facilities. The Government recognized this fact, 
and made liberal land grants to the rai lroads as an inducement 
for them to push their lines into and th rough the un'developed 
te rrito ries. As soon as these lines were cons tructed, low pas
senger rates to prospective sett ler s were granted by all the com
panies in order that the territory might be settled quickly. These 
same railroads, hov,·ever, in many cases, did not follow the same 
course with their fr eight rates as with passenger rates, and, in 
consequence, the farmer, in many instances, was unable to market 
his crops on account of the high transportation charges. 

This question is of such interest to all classes of people that 
during the past few yea rs especially there has been continuous 
agi tation on the matter of rates looking towa rd readjustment. 
One can scarcely pick up a da ily newspaper o r a maga zine of the 
present day without seeing some article in which the transporta
tion companies of the land are attacked vigorously by the writers. 
The politician, ever quick to grasp some popular subject, has also 
taken advantage of the agitation by the public, and has endeav
ored to further hi s own political ambition thereby. 

We have to-day among some of our most prominent people. 
those who believe, or profess to believe at any rate, that the trans
portation interests of the country, from the standpoint of the 
public, are not safe in the hands of th,e corporations, but should 
be owned and controlled by the Government. I verily believe that 
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the transportation companies in general a re, to a great extent, 
responsible for this condition. That certain communities have 
been "heid up," as it were, in the matter of both freight and 
passenger rates, there can be no doubt 

Many of the railroads, either directly or through the individual 
interest of their officials, have been interested in industrial con~ 
cerns of one kind or another located along these transportation 
lines, and these concerns have, in a great many instances, been 
favored both in rates and in service. Again, there are many 
cases where the influence of head~ of departments, or official s 
under whose jurisdiction this matter came, has been purchased 
by the industrial concerns, and in consequence, any concern which 
did not buy this influence, or, in other words, which did not have 
the adv:u1tage of the favoritism of the transportation companies, 
could in nowise compete in that field. 

Glaring examples of such discrimination in favor of certain 
companies has come to light in the recent investigations made by 
the Government. It has been shown beyond any question that 
the Standard Oil Company, the so-called "Beef Trust," of 
Chicago, the coal companies of the East, and many others have 
been granted special rates in the form of rebates; extra mileage 
has been allowed them for use of their equipment, passenger 
transportation has been furnished their officia ls in one form or 
another-all of these tending to reduce their transportation 
charges. It is not strange, therefore, that the public at large 
should be so agitated over this matter, that it is a popular outcry 
throughout the entire country that transportation rates are too 
high. Public opinion has been arouse<l to such an extent that the 
last Congress was compelled to pass new and, in some particulars, 
stringent laws governing transportation companies in order that 
all patrons of the railroads should be treated fairly and equitably. 
The scope and authority of 1he Inter-state Commerce Commission 
was also greatly enlarged. 

We, as representing transportation companies, oftentimes forget 
to look at this question from all standpoints. W e must not blind 
ourselves to the interests of the people i1;1 thi s great question, nor 
to their rights, as it is only by the ·will of the people that any of 
our concerns are a11owed to ·exist. 

The sentiment of the people against some transportation com
panies has made it easy for a competing company to enter the Reld 
and secure from authorities, where necessary, rights to build and 
operate a railroad. This statement is applicable both to the steam 
road and electric lines. Whether competition is of any direct 
benefit to the people is a serious question. If the existing com
pany were to gradually reduce the rates whenever it is possible, 
it would, I believe, result in a better and more satisfactory ar
rangement for the people and the corporate interests as well. 

Interurban roads have, I believe, a better standing to-day before 
the public than any other class of transporta tion companies, and it 
is our duty in every way pos sible to preserve and promote this 
favorable sentiment. 

Any transportation company is entitled to a proper return for 
service performed. Just what that return should be is a very diffi
cult matter to determine. Many things must be considered in 
arriving at any definite conclusion. The cost of construction, or 
operation, taxes, depreciation, income on investment, etc., all go to 
make up this cost. These charges may vary considerably on ac
count of varying conditions. One property may be built on an ex
pensive private right of way, with modern construction, good 
equipment; etc. In this case it is fair to presume that the fixed 
charges will be high and operating charges low, comparatively 
speaking. Another road may be built on highway franchise, cheap 
construction throughout, and, in consequence, the fixed charges are 
small, and, more than likely, operating charges a re high. The item 
of depreciation is of considerable importance in arriving at a 
proper charge. It is not, therefore, altogether fair that any rate 
should be based on operating cost, unless, perhaps, it be an average 
cost. T·ha t one property can be operated more economically than 
another goes without saying-conditions differing largely. 

However, the passenger is not responsiblt:: for the building of 
a good road nor a poor one; nor is he responsible for the build
ing of a road in a territory which wi11 not support i t when a fair 
rate is charged. We sometimes try to make ourselves believe 
that a property should earn a certain amount of money regardless 
o f the fact that the people, our patrons, a re not there in sufficient 
numbers. If such a policy is pursued we make the few carry the 
burden. 

The public a t large has become restless and is demanding that 
rates, both for the transportation of passengers and freight, be re
adjusted. The steam roads in the Central W est have "harkened 
cnto the cry.'' and a re ;:it thi s time lowering their passenger rates 

and readjusting them to meet this demand, and to my mind a re 
acting wisely. 

In the territory with which I am fa miliar, few, of any, inter
urban roads charge more than 2 cents per mile. Many of these 
companies are operating under franchise rights granted them 
years ago, and in most cases are not subj ect to franchi se rate 
regulations. 

I am of the opinion that a road properly constructed in a ter 
. ritory sufficiently populated to warrant the building of a road, 
can be operated at a reasonable profit on a 2-cent mile basis, and 
at the same time sufficient service for the accommodation of the 
public be g iven. In the operation of an interurban road, the 
matter of rate charged is no more important in the success of the' 
road or of the attitude of the public toward it than the service 
given by it. As the population increases th ese rates can and 
should be lowered accordingly. In other words, a large vo lume 
of business can be done proportionately cheaper than a small 
volume. 

At this time some of us in the State of Ohio are a little dis
turbed over the establishing by the last Legislature of the Ohio 
Railway Commission, whose authority shall ex tend over all 
transportation companies doing business within the State. If the 
commission established carries out this law broadly and fairly, 
as no doubt it will, and the railway companies do their part prop
erly and promptly, I believe it will result in much benefit to the 
general public and to the companies themselves. 

A ticket, according to VVebste r, is a card or a piece of paper 
which calls for something. Its purpose in the railroad business 
is to show tha t the purchase r has paid for transportation from one 
point to another. Tickets a re issued in many forms and may be 
divided into two general classes, one to be sold by an agent at a 
ticket o'ffice to a passenger, and another to be issued by a con
ductor, being his receipt for a cash fare collected on a train. In 
one case the passenger gives up the ticket purchased at the office 
to the conductor in payment of his fare, and receives nothing 
in return. In the other case, he pays his money to the conductor 
instead of to the agent, and receives a slip or cash fare in return 
for it. 

I am, and always have been , a great believer in the sale of 
tickets by a ticket agent wherever it is poss ible. Money received 
from ticket sales through an agent is sure to reach the treasury 
o f the company. 

It is, I believe, the duty of any company to provide a suitable 
place where passenger s may wait for trains, secure information, 
etc., and any such place requires some one to look aft er it. An 
a,gent representing the company has, or should have, plenty of 
time to sell these tickets and answer all the questions which a 
passenger may ,vi sh to ask. I also believe that it is advan
tageous to the company as well as to the passenger to sell a 
ticket to the passenger's destination, wher ever that may be. 1fany 
companies sell their ticke ts at a less rate than is collected on the 
cars if cash is paid, in order to induce the public to buy tickets 
at ticket offices. 

The conductor of the interurban road to-day has plenty of 
,.,·ork to do in looking a ft er the safety of his train, the embarking 
and disembarking of passengers, the ventilation of hi s car, etc. 
The safety of his train is, and always should be, the first thing 
to be considered, and it is proper, therefo re, that the matter of 
collection of fares should be made as convenient and with as 
little work as possible. I do not think any one disputes the fact 
that tickets can be collected much more conveniently and in much 
less time than cash fares. 

There are also among our conductors, as well as a ll classes of 
people, those who are inclined to be dishonest. In the collection 
o f cash fares there is, I think, more opportunity for dishonesty 
than in the collection of tickets. Again, many people become dis
honest through temptation, and if the handling of money can be 
lessened, the temptatio n to keep some of it is proportionately 
lessened. It is true, of course, that tickets can be manipulated 
by a conductor if he is so disposed, but hardly so easi ly as cash. 

I have always felt that a ti cket issued for transportation should 
be so made that one part would be collected by the conductor and 
another part retained by the passenger as a sort of identification 
slip or check. This, however, may not be practical, but , theoreti c
ally, to my mind, is correct. By using this form o f ticket the 
passenger has something to show that he has paid his fa r e in case 
there should be any dispute about it. 

While the business of an interurban road is not quite the same, 
in a way. as that of the steam roads of the country, yet I believe 
we mzi ke no mistake in fo llowing closely in their foot steps, they 
having ha <l a g reat many years o f experience in such matters. 
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SOME NOTES ON THE EVOLUTION OF ELECTRIC 
TRANSPORTATION 

BY THEODORE STEBBINS, 

Expert National Civic Federation, Cohasset, Mass. 

The relation of transporta tion to civilization may be likened to 
the blood circulation within the body. Improved circulation 
nourishes the body; improved transportation advances civili zation. 
The life o f civi lization depends on transporta tion. Therefore th is 
association, organized to promot e transportation facilities in cer

. la in fields, is a highly important agent of civi liza tion. 
Upon the organization o f our parent association in 1886 its 

personnel consisted of compa nies operating cars in city st reets 
with horses o r mules as the motive power, and the meetings of 
the association were devoted mainly to a discussion of the feed
ing, shoeing, stabling and driving these animals. Befo re the close 
of that decade, a few venturesome compan ies tried electric .motors:, 
partly for expected economy, partly for humanitarian reasons. 
Those early electric equipments were crude. Some cars had a 
motor on the front pla tfo rm, some had motor s o f only 7½ hp. 
N ew motor des ign followed new moto r design aga in a nd aga in. 
It is not my intention to describe the events o f this blood and 
money st ruggle by invfntors. engineers, managers and capital ists 
for the next few yea rs. Those early yea rs are life memories. 

Allow me to rema rk, ou tside the scope o f th is paper, that these 
frequent replacements of equipment, crea ted in some ins tances 
so-ca ll ed "water stock," that is, stock not represented eventually 
by phys ical property value, whi ch stock has a legitimate birth 
a nd existence if we recognize the value to the city and whole 
country o f this repeatedly and highly forced traction-service 
development. 

VVhat is the measure of ou r increased se rvice to the public 
wit h in these twenty yea rs of prog ress? 

A compa rison of the conditions a t present and ten o r fi fteen 
yea rs ago revea ls in a rema rkable deg ree the benefits conferred 
upon the o rdinary passenger by the int roduct ion of the elect ric 
railway. For the payment of the same nickel he can travel, say, 
four times as fa r, and can ride, say, three times as fast on cars, 
say, !\vice as la rge and far more elegantly furni shed. The cars 
run more often, say, three times as o ften, and are far better 
lighted and heated. Through the introduction o f new lines, 
ro lling stock has been increased duri ng the t\Velve years beginning 
with r8go from 32,000 to 6o,ooo cars, and now includes in the 
neighborhood of 8o,ooo cars. During the same fi fteen years the 
passengers ca rr ied on the s treet railways of the coun try have 
increased from a little over 2,000,000,000 to considerably over 
610001000,000. As a fair estimate of the increase o f the population 
of the country 'during th is time would be only 35 per cent the 
difference between 35 per cent and 200 per cent. combined with the 
better se rvice already described, expresses the measure of the 
benefits to the public of these improved facilities. 

Completely absorbed, a s most of us arc, in a ll-compelling dai ly 
routine duties, I mention these facts, that we may not forget how 
vital our traction service is to the community, to what splendid 
developments we can point in the last twenty yea rs, and to add 
tha t equal possibili ties lie wilh the future. 

Last yea r th is association "~'as reorgani zed. Now we recognize 
and include " inte rurba n rai lways." This enlargement of the 
scope of our activities is of g reat signi ficance, an evidence .of the 
virility o f our organizat ion; of its extending useful ness in the 
application of electr ic traction to wider transportation needs. 
The highest development o.f these interurban ra ilways has been 
reached as yet only within a certa in limited section of our country, 
and within such a recent time tha t many are not familiar with 
the ·scope of their usefulness and thei r demonstrated necess ity in 
the economy of the commun ity. This development has created 
within five yea rs an extended network of service in Ohio, Indiana 
a nd adjoining States. The network in this section already con
nects 3000 miles of track1 exclusive of city lines, and probably 
over SOCIO miles inclusive o f city lines. And even now the steam 
railroad world seems to have become inoculated thoroughly with 
"electric traction." 

Looking at the chronology of electric t ract ion, some assign the 
year r886 as the birth of urban electric rai lways ; r8g6 as the 
birth of interurban ra il ways, and 19o6 as the birth of 
electrified steam rail roads. Look next at the benefit to 
the community. As applied to city railways, electricity supplies 
a h itherto unused motive power, and magn.ifies the economic 
value of the service. As applied to interurban rai lways,. elec
tricity supplies a new and previously unconceived public service, 

afford ing high-speed hourly transporta tion at low fares for 
person and property between country a nd city and between cities. 
As applied to steam ra ilroa ds, what will be the result? How will 
it affect their methods of operation, speed, frequency of trans
portation, rates of fare, volume of travel? VVhat wi ll be the 
rel ation between "interurban" a nd "rail road?" 

This seems a t ime· of special approp riateness to record some 
di stinctions in ,construction and operation of electric traction in 
these various appl ica tions. 

Therefore , I present in deta il the following notes : For brevity 
I use the terms "City Railway," ''Interurban" and "Railroad," 
meaning respect ively typical city electric rai lway, interurban ra il
way and steam ra ilroad. In making various statements it must 
be understood, wi thout qua lify ing each, tha t I speak of ordina ry 
typical and high-class prac tice, and not the exceptional which 
special conditions may justify or demand. My subject matter is 
class ified as right o f way, track, stat ion, power transmission, 
roll ing stock, passenger traffic, freight t raffic and the future. 

RIGHT OF WAY 
The railr~ad own s its right of way in perpetuity, ordinarily 

free of rest ri ctions of construction, se rvice or speed. 
The city railway occupies public stree ts under a franch ise, 

limited in term, and with obligat ions relat ing often to track, 
paving, sprinkling. speed, se rvice and fare s. O ften a manager, 
making a life study of how best to serve every interest concerned, 
is much embarrassed by the ideas o f inexperienced municipal 
communities. The limited-term franchise defe'ats its intended 
purpose. It repels capital seeking a permanent investmen t at low 
interest rate, It encourages speculative management at the ex
pense of the physical property and its service. How much wiser 
to give the ra ilway perpetual " location," as it is called in Massa
chusetts, subject to the regulation of an experienced State Board 
with a broad-minded and sett led policy. 

The interurban has in the coun try its private righ t of way, and 
in each ci ty traversed either its own franchise or running rights 
over city track. [t s oPeration, as a whole, is dependent upon 
franchises-often numerous ones. In s.ome few cases the fran
chises have been procured only by agreeing with one city to 
specify rates of fare ove r a track running many m iles without the 
city. Some lawyers hold that cit ies cannot prescribe conditions of 
operation without th eir municipa l lim its, and that county authori
ti es can prescribe methods of construction affecting traffic on the 
highway, but not methods of operation, schedules or fares. 

In some cases interurbans, while 'entering cities and traversing 
towns, could secure private r ight of way for some part of the 
distance, avoid street accidents, and, above all, shorten schedule 
time, and rea lly diminish ultimate capita l outlay, since track 
construction costs only half on pr ivate way what it does in a 
paved street, and can be mainta ined so much cheaper. 

TRACK 
In its construction the track of the best interurban roads is 

identical with that of the high-grade steam ra ilroads, except, 
ordinarily, the interurban rail is 70 lbs. and the rail road rail is 
100 lbs. to the ya rd. Tn both cases the prominent feat ures a re 
good drainage, abundant crushed stone o r gravel and low g rades. 
As to curves, in te rurban pract ice should differ from railroad 
practice. The sing le-track inte ru rban, with its vastly mo re fre
quent train se r vice at higher speed, and with less exper ienced 
employees, should provide special safeguards at curves not afford
ing a fre e view across the' curve· of approaching cars, and if a 
free view is impossible, should double-track the curve, which 
is an absolute prevention of head-on collisions, or set slow signs. 
Often a trifling sum spent in removing trees and bushes will 
give substantia l protection against collisions. 

From experience already accumulated the average interurbans 
are progress ing constantly toward the highest railroad. practice 
in t rack constniction (excepting in weight of rail ), and the 
best interu rbans have reached it a lready. 

The city rai lway track in paved streets differs rad ically from 
either of the above, with a roo-lb. girder rail, diffe rent drainage, 
sharp · curves and shallow special work. The heavy inte rurban 
car depreciates such track rapidly un less it is o f a high standard. 
of heavy construction. Interurban cars are often handicapped on 
city ra ilway tracks by light const ruction, shallow specia l work, 
by the city railway cars, municipal restrictions on speed, and other . 
featu res, and would be exceedingly for tunate could they reach 
the business center of the city by traversing less mileage of subur
ban street and securing a portion of private way. T o illust rate, 
in one case, an interurban makes 75 miles in 3 hours, of which 
I hour is taken in only IO miles of city st reet. 
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The above standards are the fi nal evolution from horse-car 
se rvice of 35-lb. rails , light joints and little or no ballast. 

STATION 
The pioneer power plants contained usually a few So-hp 

dynamos, simple non-condensing engines, tubular boilers; in 
contrast, a modern plant may contain 8000-hp generating uni ts , 
and condensing high-pressure steam plant. Direct current was 
then transmitted a few miles only at 500 volts; a lte rnating current 
may now be transmitlcd very many miles a t 40,000 volts. The 
salient fea tures for a modern model plant are abundan t land ( for 
ex tensions ), good soil or rock foundations , the greatest abun
dance o f condensing water, the mos t convenient delivery and 
storage of fuel and economical machinery s imply arranged. 

A s between city railway, inte ru rban and railroad se rvice the 
stations do not vary in type, bul only in capacity and kind o f 
current generated. For short transmission, 6oo volts direct cur
rent is generated. For longer tra nsmission in the larger city 
railways and a ll interurbans and all railroads, alte rnating cur
rent is ' genera ted at 10 to 40,000 volts. 

POWER TRA NSMISSION 
The conductor on which the car makes its electrica l oontact 

is located over, under or alongside the car, and known re
spectively as trolley, conduit or third rail. The overhead trolley 
has had a remarkable career. Practically unchanged, except a 
little heavier, during twenty yea rs of evolu tion it has witnessed 
repea ted and radical change in eve ry other pa rt of the equipment . 
Electric traction was made possible, and has grown to immense 
proportions by virtue of the overhead trolley. It encircles the 
world. 

But for heavy tractions by direc t current and on private way, 
the third rail, with its conductor of iron and small erection 
cost, is cheapest and best, but it should be protec ted from sleet. 
The manager, studying every comfort for hi~h-speed long
distance travel, should consider it pleasanter to passengers to . 
avoid the overhead construction, with noisy overhead trolley and 
poles flickering by the view. 

The conduit is unnecessary and objectionable for railroads a nd 
inte rurbans, and too expensive for the ordinary consideration 
of city rai lways. 

The overhead trolley will continue a necessity for city rail
ways on public streets, for mos t interurbans also, because they 
traverse so many public stree ts of the cit ies, towns and villages 
served, and, perhaps, als0 fo r ra ilroads if high voltage must be 
delivered to the ca r. 

From station to sub-station high vo ltage lines carry the cur
rent, and these when well constructed give prac ti cally no trouble 
except from lightning, falling tree limbs and malicious youths. 
The damage from lightning has been diminished by improved 
insulators, but the interruptions still occur. A high-tension line 
following the track, beside a public highway, passes old home
steads, and undernea th fine old trees, which the o wners cheri sh 
and will not part with. 1.falicious youths will a im at insulators 
with bullet and stone, but usually only at some favorite loite ring 
spo t. 

ROLLING STOCK 
\Vhilc the construction of t rack , stations and current dis

tributing sys tems are matters largely for the broadly experienced 
engineer to decide, the se lection of ro lling stock involves more 
conditions and has such a potent influence on the financi al re
sults of the whole enterpr ise, that it should command the com
bined wisdom of all concerned. So many elements are involved 
that it is di fficult to observe an orderly selection in men tioning 
them. Some elements involved a·re headway necessary properly to 
encourage travel, speed always limited by sa f~ty, and in city 
railways by number of stops, and on railroads by power cost, 
vohtme o f average travel, fixing car seating capacity and ex
cursion travel, fix ing number ·of ext ra cars, weight de termined 
from seating capacity and speed, number of motors per car 
fixed by cleanliness of rail, usually one to each axle for city 
streets, or unusual acce leration, or one to four axles or less for 
locomotives, and loaded cars attached on clean ra il with modera te 
g rade acceleration, not to mention numerous other clements. The 
limits o f ordina ry practice lie between cars va rying in over-all 
lengths from 20 to 70 ft., in sea ting capaci ty from fourteen to 
seventy, in weight, empty, from 8 to 55 tons, in maximum spee<l 
from 15 to 65 miles, and in motor pO\ver from 30 to 500 hp. 

The increase of car speed induces travel, increases receip ts, 
reduces every expense except accidents and power bill. H ighcr 
speed requires stronger cars for protection in accidents, but the 
heavy cars increase the power bills much fa ster than they reduce 
the car rnaint.enance expenses. Some interurbans have 8 lbs. 

of J ead c~, r weight to I lb. of paying weight, and could operate 
ligh tc; ;· •1 i: with better net economic resu lts. 

PASSENGER TRAVEL 

L et us ( Ons ider interurban passenger travel compared with that 
?n city rai lways and steam railroads. It partakes of conditions 
m both and occupies an intermediate ground. There are the 
interurban 5-cent r iders to and from terminal ci ti es, and not 
a lways profitable. To stop a heavy high-speed interurban car 
cost s too much i11 loss o f time and power to leave a satisfactory 
profit out of a nickel. Some interurbans have adopted a minimum 
fare of ro cents. There are the through passenge r s possibly 
J,.~ying 75 cents each. T hree of them may be more profitable than 
a .:rO\\.'dcd car of 5-ccnters. Through travel deserves every en
couragement. Such passengers a re often secured in compe Li t ion 
,vi th the steam ra ilroads, and every convenience and comfort must 
be afforded them. A trip of a number of hours duration on an 
interurb;in may be decidedly tiresome unless roadbed is smooth, 
trucks easy, seats comfort;:ible a nd stops infrequent. The serving 
of local and through pascngers reaches a happy solution if the 
volume of travel will support an independent se rvice for each. 
Some few interurbans operate cars with superio r furn ish ings, 
chair-seats and the like, with stops only at the more important 
towns I O or 20 miles apart, aml may charge an extra fare in 
compensation either for the higher speed or the bet ter car fur 
nishings o r the more exclusive accommodations. fn estimating 
the profitableness o f th is special service, it should be realized 
that a number of the passengers would otherwise have taken the 
local cars. 

On the city ra ilway one pays a fixed price per trip, independent 
of the distance trave led, and the co llection o f fares is rela ti vely 
si mple. Some inte rurbans have appea red to fix fa res on the city 
rai lway bas is, not rea liz ing that heavier cars, higher speeds, less 
frequent head,vay and fewer passengers more nearly approximate: 
railroad conditions. Interurban fares a rc commonly calculated 
on a per mile basis. Tickets a re sold in g reat variety. Using the 
word "local" to mean good only on the line of the selling road, 
and the word "inter line" to mean good on one or more connecting 
lines. f speci fy: Local one-way card ti ckets, local round-trip 
card tickets, local mileage books, local commuter (or ffionthly) 
books, half- fare o ne way and round-trip tickets, school tickets, 
local excurs ion tickets, inte rline one-way and round-trip tickets, 
interline ( or interchangeable) mileage. These tickets may run 
into enormous number and kind. On one sys tem 1 found on sale 
400 kinds of card tickets. The gradations o f rates for these 
different classes of tickets depend on local condi tions and ideas o f 
the management. To illustrate one case, I fi xed ;ipproximately 
on the following standards: One-way adult ticket 2 cents pe r 
mile, round-trip adult 1 8/10 cents, ch ildren, age 5 yea rs· to 12 
yea rs, one-half the preceding ; mil eage books 1 2/3 cents, com
muter books (fifty rides, within thirty days, one indi vidual) 1½ 
cents; school chi ld ren r 1/5 cents, and for excursion rates I will 
say 50 cents per ca r mile, measuring both ways, not in one direc
tion. Excursion rates va ry enormously per ca r mi le, and the con
ditions that determine them arc complex. Interurbans com
monly maintain full fa res on summer Sundays a nd holidays, 
and carry full loads, whi le some Western steam railroads run 
Sunday excursions at a third to a fifth of r egular rates. 'O n 
weekdays the interurb;in with a park is justified in making carload 
rates that may figure low, say ½ cent per passenger per mile. 
The city ra ilway, with the enormous patronage which a 5-cent 
fare may att ract, can affo rd to spend la rge sums on a park, 
aga inst which the inte rurban, with a park 10 or IS miles out of 
the city, cannot d raw nightly any considerable casna l patronage 
a t a fare o f 25 cent s or more, unless the park has natural at
tractions. T he inte rurban competes sha rply \Vith the railroad on 
convent ions. Its ch:mces are better on small conventions, say 
under 200, than on large conventions, say over 600. Its chances 
a re better on a one-day convention under 50 miles than on a more 
prologed and more distant convention. 

Speaking of general travel, many interurbans will secure more 
through passengers when they can give better connect ions and 
better handling o ( baggage. Through travel is especia lly profit
able to inierurbans, and should be cultivated in every way. The 
all impelling motive for the th rough passenger in the majority of 
cases is this : The interurban charges, say, ¾ cent less per mile 
than the steam line. On a 200-milc trip this amounts to $1.50. 
Say the steam line takes 5 hours and the interurban 8 hours. Bu t 
the interurban runs hourly, can be reached more convenienlly, 
and leaves one nearer destination . Now most people give up the 
day to such a trip , and the saving of a few hours means nothing. 
Reta ining $1.50 in pocket is a t:1ngib le thing, meaning much. 
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Resides interurban trave l is more pleasant than steam travel, 
especially in summer. 

FREIGHT TRAFFIC 

Let us also consider interurban freight traffic compared with 
tha t on steam rai lroads. T he steam railroads live on their freight 
business, it a ffords double the revenue of pa ssenger, they hand le 
the business by wholesale, have enormously powerful and efficient 
locomotives, most ex tensive terminals and a most comprehensive 
orga nization wi thin a nd between their companies. The int er
urbans may earn one-tenth its revenue from freigh t. The 
interurbans' freight business is bound to increase a number of 
fold. It suffers limitations , however, from inadequacy of terminal 
facilit ies, from the frequency of passenger se rvice on a high-speed 
single-track interurban line, from the objections to ordinary 
freight ca rs traversing city s treets, and from the rules of ra il 
road freigh t associat ions against exchanging Ca rs only between 
their own members. In some cases this rule is not observed, but 
generally it operates. Few interu rbans do any material amoun t 
of carload lot bus iness. Rates do not differ materially, and there 
is a large and growing business coming to the inte rurbans of a 
most miscellaneous character, of which much is secured through 

c1 uickness of de live ry. 
Some interurbans do an express business only. The difference 

between "freight" a nd "express'' is not quite clear. T here is a 
clear distinction in the rate sheet, but not in the service per
formed. 1\ full express se rvice includes wagon call and de
livery. In one case 1 compared an express bu siness with wagon 
service and express rates on one inte rurban with a freight busi
n('!SS, no wagon service and freight rates on another interurban. 
After deducting cost of wagon se rvice, the earnings in each case 
were the same, i. e., nearly 30 cents per car mile. To do a profit
able fr eight or express business on an interurban requires a judic
ious di!l-crimina tion in the cla5S of business soug-ht. 

TH E FUTURE 

T he superior convenience o f electr icity gives it no \1isible suc
cessor for city rai lway service. The convenience of elect ricity has 
operated powerfully to create the interurban business. Did steam 
rai lroads opcrnte ;,. passenger _.,ervice only. I doubt not that elec
tricity ,vould quickly be adopted. For railroad freight service 
the enormous inves tment required fo r electric traction is the 
obstacle in the way. Other motive powers deserve watch ing. 
The ga soline motor is making enormous headway in automobile 
service, but several railroad cars which 1 have seen so equipped 
do not fil l the bill. They require eng ineers ra ther than motor
men. The gas tu rbine may solve the rai lroad problems, but this 
device has not got beyond the magazine columns. 

In conclusion, it was" my intention before commencing this 
paper to give a mass of sta ti stical info rmation, but wi thout much 
explanat ion it is often misunderstood, so I have simply made this 
notation o f facts, familiar to many in the inte rurban business, but 
whicl1 I hope may a fford some food for contempla tion to others. 

----+♦-

SELECTION OF TRAINMEN 

BY CLARENCE E. LEARNED. 
S up erintendent of Iw~pection·, Bo$ton E levated Rai lway Company 

A brief invest igation of the methods and practices of different 
roads disclosed the fact that the subject ass igned to the writer 
had already received so much se rious and careful consideration in 
the past that it was difficult to suggest anything new. Many 
companies have adopted a general standard form of applicat ion, 
and similar , if not identical, methods of inquiry and investigation, 
and it seemed as though there was but slight opportunity for 
suggestion or improvement r elative to either the questioning of 
applicants or the manner of examining into their character or 
previous employment. 

The keyno te to the sm:ccssful sclcclinn of men for railroad 
work appears to rest largely in the company's ability to crea te an 
interest in the mind of the appl icant. No one can expla in why 
one man will naturally take interest in one th ing, while another 
is interested in that which is directly opposite. but it is certainly 
a fact that without interest little or nothing can be expected or ac
complished. If a man can be made to become interested he will 
invariably develop a good memory regarding every detail con
nected with the work The keener the interest the more l ikelv is 
the person entertaining it to be snecessfu l. Theoretically one ·can 
enter into lengthy explanations of what should be done to insure 
the successfu l selection of men. but what are the real conditions 

and fact s surrounding the question, and what does the word 
"successful" mean to ra ilroad managers? 

All ra il roads a re conducted to make money, and to railroad 
managers the meaning of the word "successful," as applied to 
trainmen can mean no more or less than those who can be de
pended upon to guard and protect the company treasury from loss 
by accident or theft from failure to register fares. In an en
deavor to secure that which is so essential to the financial 
interests of those concerned, it would be well to consider what 
opportunities the department of employment has to obtain men 
who will accomplish this object. 

Considering the responsibility of the position, it might be said 
that many o f those applying, especially to compancs in large cities, 
do not compare favorably with , and a re below, rather than above, 
the ave rage of those applying for positions of equal responsibility 
and trust in other lines of work of eq11al grade. 

This should not surprise us, nor should it be constr11ed as to 
mean any reflection upon the service. The demand for men is so 
grea t on the larger roads that th ese companies are confined for 
the most part to the se lection of men from applications of those 
living directly within their city limits. The nature of the work 
itself is largely responsible for so great a percentage of the unde
sirable element app lying, inasmuch as it giVcs the men more op
portunity to loaf or be absent from work than any other position 
they could obtain. 

T he opportun ity for the country-bred boy to enter railroad 
work is such that it is simply a question of ci rcumstances, whether 
he starts in the town or village where he is born, or leaves home 
to begin his career in some large city. The chances a re, how
ever, that he will start at home, and the conditions relating to 
ability and character of those applying might in consequence be 
just the reverse of that desc ribed above in the case of roads in 
the smaller cities. \ i\lhi le these a re the men so much desired by 
manage rs of roads in la rge cities, the opportunity to secure them 
seems to g row less and less each yea r. 

All rai lroad managers want good men, and whi le the young 
men who seek ra ilroading fo r thei r life work might pe considered 
ideal employees, those in charge of employment departments 
should not let slip any opportunity to secu re the country-bred 
boy for the service, for he is the one most needed to bring up 
the standard of those applying for employment upon city roads. 

The business of rai lroading is a specialty, and it is necessary 
for a man to possess certa in special qualifications in order to be
come successful. To reach the highes t pinnacle of advancement 
in the profess ion he mu st possess an abi lity equal or superior 
to that of those employed in almost any other trade or business. 

The desire to learn a trade or become a merchant sometimes 
manifest s itself in a boy at a ve ry tender age, and is encouraged. 
In fact it is the a im and ambition of the parent to have the boy 
select that business for which he is best fitted, and every effort 
is made to secure a position in the best mercantile house of the 
particular bu siness selected; or, if a trade is chosen, to apprentice 
him to the one believed to be the best, and throughout the: boy's 
entire appren ticeship period the parent will, when possible, confer 
with his employer and advi se and ass ist the boy to succeed. 

.Merchants and tradesmen receive applications fo r employment 
from those who possess, or are supposed to possess, some special 
quali ficat ion for the trade or business selected, and to merits of 
the appl icant for th e work selected are demonstrated at an early 
age. This advantage the merchant has over the rail road manager, 
for even though the desire to become a railroad man might mani
fest itself in the boy as early in life: as the des ire to learn a 
business or trade, little or no opportunity exists in railroad work 
fo r the apprenticeship of boys, and parents, therefore, are liable 
to discourage rathe r than encourage such selection. 

The select ion of men for rai lroad work, owing to the nature of 
the business, must be made from those who have reached their 
maj or ity , and whi le this is a disadvantage to the young man who 
seeks work before reach ing this age, there is a compensating ad
\·antage over the mercan ti le trade in the short time required for 
one to perfect himself sufficiently to earn a wage that exceeds 
that which he could earn at the age of twenty.one in many other 
lines of work. 

For the purpose of bringing the subject before the convention 
in a manner that may lead to the suggestion of something new or 
original , it is well to dea l with matters and conditions as they 
a re, and it is hoped that the result will be accomplished in con
sidering the /<se lection of trainmen" under the following heads: 

( a) Selection of superintendent of employment and assistants. 
(b) Office and waiting room of superintendent. 
(c) Conditions governing selection. 
( d) Inducing men to apply and analysis of those applying. 
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(e) Qualifications deemed necessary and examination of ap
plicants. 

( f) Selec tion of instmdors and training and care of men 
selected. 

SELECTrO N OF SUPERINTENDENT OF EMPLOY~H:::-n AND 
ASSISTANTS 

The snperintendent of employment should be a good judge of 
human nature, and be able to quickly and accurately determine 
wh ether the applicant possesses the essential qualifications r e
quired for the service. 

T ime is a very important factor in railroad work, and while 
the superintendent should have the ability to quickly determine 
the possible fitness of the applicant, he should realize that the 
time given to the examination is profitably spent. H e should 
possess such a personality as to inspire confidence and ease in 
the applicant, and thus secure more frank and accurate replies to 
questions asked. 

The applicant should be impressed with the fact that the man
agement is whole-sou led and generous, and that if he sec\1res 
employment he may be confident of r eceiving just and liberal 
treatment. 

T he assistants to the superintendent of employment should 
a1so be se1cctcd with as great care as the superintendent himself, 
and should possess, so far as possible, the same quali fications. 
T hey should by their manner, speech and judgment, in dealing 
with applicants, make clear in as simple a way as possible the 
dut ies of the position sought. · One word hasti ly spoken might 
easily be so construed as to result in the discouragement of the 
applicant. Much depends upon these assistants, and as it is 
th rongh them that the applicant must reach the s11perin tcndent, 
the detail of their work should be so arranged as to prevent, as 
far as possible, thei r showing partiality or favoritism. 

A sufficient corps should be employed to make it unnecessary 
for applicants to wait an unreasonable length of time, as beyond 
the superficial examination the filling out of the application blanks 
is probably all that is necessary to do on the day of app lying. 

In the examination of an app licant regarding his reasons for 
applying and in asking pertinent questions pertai;1ing to his 
previous e111ployment. great care should be exe rcised not to 
offend, but the aim should be to leave the impress ion in the 
mind of the applicant that the position sought is of such impor
tance as to require the most searching investigation and examina
tion. Every effort should be made to dispel that feeling which 
might be uppermost in the mind of the man applying. that he is 
begging for 3 posit ion. He should be led to fec1 that th e com
pany desires men such as he quite as much as men such as he 
desires the position, that appointments are not made through 
favoriti sm, but wholly \.lpon merit, and that th e matter is strict ly 
a business proposition, and if his references prove satisfactory he 
wi ll be employed; thereby causing him to fe el as ready to offer 
himself for a position on the car s as he would offer to sell the 
company merch:mdise. Start a man right and little or no en
couragement will be necessary to interest him in what fol lows: 

OFFfCE AND WA [TING ROOM OF SUPERINTEND ENT 

In order to produce a favorable impression upon the applicant 
the office of the superintendent of employment should be attrac
tive and well appointed, and the fittings and furni ture should be 
in keeping with the general offices of the company. 

Waiting rooms in connect ion with the office shou1d be equally 
well appointed, and devoid of all "cattle-pen appearance." Settees 
should be so comfortable that the time spent by an applicant whi le 
wai ting may not result in his becoming discouraged and discon
tented. Fi t 111> waiting rooms in such a manner as to bring them, 
ii possible, above the standard of the man des ired rather than 
below. The importance of this room has probably never had the 
serions consideration that it deserv_es, and the fittings and atmos
phere surrounding waiting rooms in general have undoubtedly 
been the cause of many good men hesitating to enter, and have, 
perhaps, resulted in their not applying for employment. 

There might be pictures of car houses and cars for applic:rnts 
to study. In order that they might see the advancement of car 
·service men, there might be large pictures of conductors, motor
men, starters, station master s and inspectors. Tables of rates 
of wages, as determined by length of service or position, might 
be shown, and prominent disp lay might be made of any special 
rewards, life or accident insurance, and the r etirement on pension 
if such exis ts. 

CONDITIO NS GOVERNINr. SELECTION 

Many gt-neral employment agencies are successfu lly and profit
ably managed by men of far less experience and abi li ty than those 

selected to manage a dl.:'partment of employment for railroad 
servi.ce, and whi le th ese agencies ar e as exac ting regarding the 
requirement of re ferences, and as thorough in their investiga tion 
of the character and previous employment of the applicant their 
opportun ity ior success is tenfold that of a rail road supe; inten
dent . of ~mploym~nt, as they are simply required and ex pected to 
fur111sh mformat1011 rega rding the applicam s' previou s experience 
or fitness for the position sought. 

As a maj ority of the applici'lnts for ser vice upon the cars have 
had no experience wha tever in railrond work, there is li ttle op
port1;1-nity for the one in charge of the employment department to 
obtam a~1y knm~le?ge of their fitn ess for the position sought, and 
suc~ess m appomtmg proper men rlepcnds largely upon those ap
plymg. 

Conditions sometimes fo rce the ::.election of men known to lack 
some of the qualifications des ired, and the merits of the men 
selected differ widely, e\'en though those who are responsible for 
their hire have in mind an unvarying standard of excellence. 

Supply and demand are strong factors, and the qu ality of the 
men selected is greatly influenced by the number of men ap~ 
plying. If the demand is for a greater number than those ,~ho 
come within the requirements it necessi tates the selection of some 
who fa il to qualify in minor details of examination, and in con
sequence men of inferior ability sometimes fi nd their way upon 
the cars. 

\Vhen found necessary to hire men known to be lacking in 
some of the particular qt1alifications set , is a proper effort made 
to communicate these facts to the one selected to instnict them ? 
In order to prevent snch men from hecoming unnecessarily dis
couraged and dissat isfied, and to make successful men of them, 
they should receive special training and care after appointment. 

To aid in this it is suggested that a qualification card be adopted 
upon which should be plainly set forth the particular points in 
which the superintendent of employment considered the appli
cant deficient. It would be an advantage to both the company and 
the man to have these facts known to the superintendent of 
division to which the man w:i. s assigned, he to select such an in
structor as wot1ld be best fitted for the particular attention 
desi red. 

INDUCING l\-"l EN TO APP LY AND ANALYs r s OF' THOSE 
APJ>.LY I Ntt 

It has been repeatedly said that the best are none too good for 
ra ilroad service, but can it be said that an}' regular defined 
system or method has been adopted by ra ilroad managers to ob
t:iin the best help the wages paid by them wiII hire? 

To be ~uccessful in ir'lducing desirable men to apply they must 
have their attention called to the serv ice in a manner that will 
impress them favorably, and the on ly way open to large street 
railways seems to be through the medium of the press, as per
sonal solicitation is ant of th e qnestion for corporations hiring 
such large numbers of men. It might be as desirable and bene
ficial to railroads in large cities to handle this matter just as 
concerns engaged in merca ntile business do. Everything, how
ever, would depend npon the skill with which it was done. 

One way to reach and attract the most desirable men would 
be for managers to make up a 1ist of the towns from which they 
!rnd hired men for perhaps a year previous, and for the papers 
:n these towns to pt1blish a shor t and interesting article regard
mg the man that the company had engaged from among their 
readers. This would lead others acquainted with those who had 
gone into the car senice to apply, encou raged as they would be bv 
the fact that success was equally as poss ible for them as for tho~ 
they read about. It would also dispel the thought that when 
away from home they would be among st rangers and unknown. 

Matter regarding the opportun ity of advancement in the car 
service might be im:orporated into the personal notices above 
referred to , and in this way bring out wh3 t the company desi red 
in a manner more forcible and effective than an ordinary adYer
ti sement or a general article on railroad affairs. 

The statistics of the Boston EJev3ted Railway Company for 
the year 1905 are of considerable int erest, fo r they show how large 
a number of applicants have to be considered in order to obtain 
even a moderate number of s1iitab le men. 

Out of 8000 applying, only 5000 were permitted to sign appli-
ca tions. 

Out of 5000 signing applications, on ly 2000 were accepted. 
Out of 2000 accepted, only r750 were ass igned to duty. 
Out of c750 assigned. only 500 were in service at end of yenr. 
Of the 3000 not permitted lo sig-n appl ications, 18oo were re-

jec ted on account of defective eyesight, 400 on account of lack of 
educa tion or limited knowledge of the cou ntry, 2nd 8oo on ac
rount of undesirable apr1carance :i nd evidence of liquor. 
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T he cause for the loss of 3000 men after signing applications 
was due to the following reasons : 18oo rejected on account of 
unsatisfactory references, 6oo on account of being ex-employees 
with poor records and 6oo failing to respond to notice o f ap
pointment. 

The loss of 2 50 after acceptance of application was due to re
jection on account of physical examination. 

T he reasons for 1250 not remaining in the service fo r more 
than a year was due to the following: 150 failed to qualify, 525 
resigned, and 575 ,vere discharged. 

From the above results it might be said that the stringency of 
the examination before admitting men to the service resu lted in 
only the best of those app lying being appointed, but as only .1bout 
30 per cent of those receiving positions remained in service over 
a year it does appear that outside of the small number, fai ling to 
qualify the importance of the examination was not fully appre
ciated by those accepted, 

It is not the desire of the writer to suggest in aµy way the 
lowering of the standard set, but it does seem as though some
thipg should be done to induce better men to apply, and if the 
above figures are a fair comparison of the results of other roads 
it would certa in ly give r ise to the thought that only a few of 
those applying realized the responsibility or the importance of the 
position, and judging from the personnel of many of those ap
plying, coupled with the results obtained, it is evident tha t they 
were also of the impression that there ·was little or nothing to 
learn about railroad business, and that the most common or ordi
nary man could fi ll the position. 

To overcome this impression and induce those believed best 
fitted fo r the service to apply appears to be a matter that might 
well be considered, and it does seem as though some plan could 
be devised by which it could be brought about. 

T he business of railroading is, to say the least, peculiar, inas
much as it has opportunities at all times for the employment of 
men, and the knowledge of the fact that applications v,rould be 
received at any time migh t cause one to try all other opportun ities 
fi rst and leave the application for railroad work to remain the last. 

To bring about the consideration of a railroad position before 
that of any other, every effort should be made by railroad man
agers to reach the unemployed with information regarding the 
wages earned in rai lroad service. In this particular it migh t be 
said that the advisability of paying learners a nominal sum whi le 
breaking in would be well to consider, as men seriously thinking 
of applying for a railroad position calling for apprenticeship 
might hesitate to give up ten to fourteen days to learn the busi
ness, and in vie,v of this it seems as if it would work to the ad
vantage of the company as well as the man if he receives some 
compensation for his t ime. 

QUALIFICATIONS DEEMED NECESSARY AND EXAMINATION 
OF APPLICANTS 

The requirements of the service demand as efficient men as 
those of any trade or profession, and to be successful in selecting 
those best fitted to give satisfactory service it does seem that 
more than the simple mental, physical or moral qualifications of 
the applicant should be corisidered, and besides obtaining a 
thor ough knowledge of their character and previous employ
ment, information as regards the wages previously earned, man
ner of living, as well as those dependent upon them should be ob
tained, with a view of determining their ability to meet their ex
penses ,vith the wage of the position offered, as only those who 
could earn sufficient to meet their expenses could be expected to 
remain in the service, be satisfied with the work or do justice to 
the position, and without doubt the best man for the place is the 
one who has earned a less amount than that paid, as he would 
at once think that he was doing well and be perfectly satisfied 
with the position; while the one who had commanded a higher 
wage would soon believe that his services were not appreciated, 
and be quick to cause dissention by criticising orders given, or by 
belittling the ability of his superiors. 

\Vhile it might be said that railroad managers ,vere of the 
same opinion as to the proper man for the service, it should be 
borne in mind that the peculiar qualifications so necessa ry for 
railroad work cannot be determined or discovered by examina
tion. Disposition is a most necessary and important factor, and 
the desire for t)1e position makes it difficult and at times impos
sible for the examiner to detect the actual temperament of the 
applicant. 

The ideal trainman is the one with the right disposition. T he 
man of unquestionable reputation and character · might be un
fitted for the work due to being unable to cope successfully with 
the conditions so common to the service, and only the one who 

has sufficien t st reqgth of mind to be able qu ickly to control him
self at all times-use judgment-be loyal-obey the rules-ap
preciate his position and conscientiously consider the wishes of 
h is superior, is in the mind of the writer his impress ion of the 
suitable man fo r the service. 

I t appears that these qualifications can only be demonstrated 
by actua l tes t of appliCants in service, and in view of this fact it 
can only be sat isfactorily determined after a period of probation. 

The requ irements established fo r men for tra in and car ser
vice should be of su ffi ciently high standard , both mentally and 
physically, to exclude the employment of men who are not capable 
of performing the du ties of the posit ion. T he bes t poss ible ser
vice must be maintained in order to hold the good will and re
spect of the public. T he growing tendency to introduce the 
mer it system, fixed sys tems of promotion, and mutual benefit 
associations and establishment o f pension fund is evidence in 
itself that the work of the r ailroad man is apprec iated by the 
higher officia ls. 

A ll companies fully realize the importance of permanency of 
employment and th e entrance of st r eet railroad work as a life 
occupation, and have consistently been bettering the conditions 
and increasing the wages of their employees. 

T he system of examining men has been very complete, but 
an analys is of the results obtained should to a great extent enable 
one to judge of the success of the present system. 

T he examination of applican ts should not be- confined to writ
ten answers to questions or printed fo rms, but applicants should 
be brought in close contact with the examiner, and in conversa
tion demonstrate, as fa r as may be, their fitness or otherwise for 
the position. T he superficial phys ical examination should show 
\vhether an applicant has any deformities, his use of liquor or 
excess ive use Of tobacco; also whether the applicant appears 
bright and alert, or du ll and slow in his mental processes. Al
though a more or less elaborate plan can be mapped out for ex
amination, it cannot be followed at all t imes, as the ratio between 
the number of applicants and the number of places to be filled 
governs the extent to which discr imination may be judiciously 
carried. T h i" super intendent of employment must necessarily 
select a sufficient number of men from those applying to keep the 
ranks fi lled, and as a r esnlt he does his best t o secure those ,vho 
can be trained to be good ra ilroad men. 

The examination of applicants should disclose a reason for ap
plying, and whether the applicant intended to m ake the service 
his permanent or temporary occupation, as a knowledge of these 
facts might influence the severity of the physical examination. 

An applicant applying on account of a des ire to change from 
indoor to outdoor work might feel at the time of applying that 
he simply desired to make the change tempor arily on account of 
his health, and a rigid physical examinat ion wonld show that he 
was in poor physical condition. This condition , coupled with 
nervousness, would be likely to result in his being rejected, and 
the company in consequence might lose a man whose general 
ability was fa r above the average. If the cause of his state of 
health had been consider ed, together with the length of service 
desir ed, it migh t have resulted in his being employed, and with a 
probability that the ,vork so beneficial that he would finally de
termine to make railroad service his life work. 

The medica l examination no,v in vogue may no t be too severe 
for those desiring permanent service, but it seems wise to con
sider the intended length of servi-ce of applicant in determining 
the sever ity of the examination, 

SELECTION OF INSTRUCTORS AND TRAIN I N G AND CARE OF 
NEW 1-IEN 

Much depends upon the manner in which the rules of the 
management are firs t explained, and to secure good results care 
should be exercised in the selection of instructors. Instructors 
should be chosen fro m the most practical men in the service, 
otherwise lea rners who by thei r natural gifts or education are 
capable of succeeding might oft en fail , as result of indifferent 
instruction. 

To produce a perfect and finished a rticle, even from good 
material, it must be placed in the hands of competent workmen, 
or unsatisfactory results are sure to follow. 

I t may be assumed that everyone applying for a position in 
the railroad service, whether it be temporary or permanent em
ployment, is desirous of becoming proficient and will exert every 
effort to succeed, but it is perfectly clear that with all the pains 
a learner may take, however carefully he may prepare himself, he 
is sure to make mistakes, and to prevent such mistakes from dis
couraging a beginner and cause him to become dissatisfied ,vith 
the work, care should be taken by superintendents, as well as in-
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structors, to expla in that these mistakes are to be expected, and 
if not too fr equent they should not be taken too seriously. 

Are railroad men born or a rc they made? And, while it might 
be said that there were barn railroaders as well as born artists, 
it is without a question a fact that they are fewer in number; 
but why shonld not the railroad profession have as many suc
cessfully made men as that of any other profession? 

·while an almost absolute uniformity prevails among the differ
ent roads as to the selection of men, can the same be said as to 
their manner of training? The ability to retain men may be 
partially due to the success in training, and lack of proper train
ing may cause the loss of many men. 

The superintendent of employment can form but a genera l 
opinion as to the ab il ity of the person aJ?pointed, and it then de
volves upon the instructor to demonstrate the applicant's fitness 
for the work. 

The expense incurred by the superintendent of employment 
previous to the appointment of an applicant warrants the cx
penditme of a still further amou nt in order to have the appli
cant properly taught and instructed, especially when expended 
npon a man who has successfully passed every test and examina
tion up to the point of his being ass igned. 

The selection o f instructors and the manner and plan of in
stntcting should be as thorough as the se lecting of the applicant, 
and the use of forms and blanks as fully as necessary for in
structors as for those entrnstcd with the appointment. 

The importance of teaching new men has lately received special 
recogn ition by the Boston El~vated Railway, for within the past 
six months over 200 men have been selected for this special 
purpose, and their wages increased IO cents per day, and with 
such astonishing results that poss ibly the subject .warrants more 
detai led explanation. 

Conductors and motormen specia ll y qualified to instruct have 
been selected from each division of the road, and the importance 
of the work was deemed so great by the management that the 
president personally explained to the men just wh at was expec ted 
of them, and with such good resul ts that since the inauguration 
of thiS system very few men have resigned while breaking in, and 
few have been rejected on account of their incompetency. 

Much depends upon the ability of these instructors, and con
sequently great care should be exercised in selecting them. Those 
with ability and no patience should not be chosen, for inst ructors 
must possess sufficient patience to dwell at length and with care 
upon all points in which the new man appeared deficient. They 
shou ld have tact to overcome any discouragement that may arise, 
and sufficient ability interestingly to describe and demonstrate the 
work so as to make the applicant feel at ease and in condition to 
perform his duties without difficulty and with as few disagree
able features as possible, leaving him at the close of the day's 
work with a feeling of gratitude to his instructor for the patience 
and interest taken in his behalf. 

ELECTRIC RAILWAY EMPLOYEES AND THE YOUNG MEN'S 
CHRIS TIAN ASSOCIATION 

BY E. i\L WILLIS, 

Railroad Secretary, ln ternational Committee Young 'Men's Christian 
Association 

The growth and development of the electric railway lines of the 
cotmtry during the past two or three years have been very rapid, 
and suburban and interurban trolleys are now reaching villages 
and hamlets, which, heretofore, have been practically isolated. 
Electrical equipment has been greatly improved; larger and more 
commodious cars have been bui lt. In some places dining and 
sleeping cars are now in da ily operation. Heavier rails have re
placed the old ones; much faster time is being made and nms in-
creased in length considerably. · 

These new condit ions have given occasion for the consideration 
o f the employees in thei r leisure hours by the officials of the com
panies. There has been as marked an advance in the standard of 
the employees as in the matter of equipment, and the men who 
are now running as motormen or conductors are of a higher type 
than formerly. An intelligent, practical man in the service can 
do much toward the saving of time and money when a car gets 
out of order on the road. Such men arc being sought out by 
the companies. 

Many of these young men come from the farm or village, and 
are generally free from the vices o f the young man of the city. 
In order that they may remain sober and indust rious, it is neces-

sary to look after their welfare when off duty. At termina1s or 
junction points these men have time on their hands, and are a l
most always ready and willing to pllt it to such use as will enable 
them to advance in posi tion and sa lary. Unfortt1nately at the 
point of many of these 4'lay-overs" or 1'swings," there are no 
places where a decent and self-respecting young man cares to 
spend his leisure hours. The saloon and other places of ques
tionable character arc always the first to locate at the terminals, 
and these conditions make it necessary for some good wholesome 
agency to counteract their influence. 

In the minds o f many the railroad department o f the Young 
Men's Christian Association is an organization that can do effec 
tive work among the men. For thir ty yea rs the association has 
been in operation on the steam railroads of North America. 
Over 80 per cent of the entire mileage of the country is now co
operating in this movement. There are 22 c assoc iations, with a 
membership of over 82,000 men, and qg bui ldings, valued at 
$2,676,350, arc owned or occupied by these railroad associations. 
The buildings a rc, in many cases, as well equipped with baths, 
wash rooms, alleys, pool and billiards, libraries, reading rooms, 
restaurants and dormitories as the average club hou se. In fact, 
they take the place of the home for the men who are on the road. 
Lectures, entertainments, concerts, etc., a re given, and religious 
se rvices held from time to time. It is a common occurrence that 
when a despatcher wants a man to go ou t on the road he tele
phones or sends to the ra ilroad buildings. The men are generally 
to be found in some part of the building and are ready to report 
at once in good phys ical condition for the strcnuons work re-
quired. · 

The men are charged $5 per year for membership, and a small 
fee for games and th e sleeping privileges. Wherever possible, the 
undertaking is in charge of a committee of management, consist
ing of officials and employees, this committee having the direct 
oversight of the general secretary who is the execu tive officer. 
The companies usually contr ibute $100 per month, heat, light and 
water. This amount , with the memberships and contribut ions 
from interested friends, enables the work to be carried on in a 
snccessful way financially. 

The general supervision of these 22r associations is, to a con
siderable degree, un<ler the direction of the railroad committee 
of the international committee. This committee consists of the 
following men, all of whom are prominent in railroad or financial 
circles: J ohn J . McCook, of Alexander & Green, formerly re
ceiver of the Atchison, Topeka & Santa Fe, chairman; Charles F. 
Cox, of the Vanderbilt lines; Dr. John P. 1vfunn, of the Gould 
lines ; \Villiam A. Patton, of the Pennsylvania ; B. D. Caldwell, 
of the Lackawanna; Abner Kingman, of Canada, with 1\iforris K. 
J esup, as chairman of the advisory committee. This committee 
directs the work of the ten secretaries who are assigned to va
rious railroad systems of th e country; two in Chicago, one in St. 
Louis, one in Richmond, Va., one in 1 [ontreal, and the rest with 
headquarters in New York City. The State and Provincial com
mittees of the country are also co-operating in this work, and in 
a number of the States one secretary devo tes his entire time to 
the railroad association of that particular State. For several 
years st1ccessful organizations for street railway men have been 
conducted at Rochester, N. Y., and Richmond, Va. A ll of these 
associations have enlarged their work, the one a t Rochester 
having a downtown branch, and at Richmond, at Petersburg and 
Manchaste r branches have been added; a ll crowded with men day 
and night. Associations have been opened recently a t Memphis, 
Tenn.; Birmingham, Ala.; Sherman, Cal., and Atlanta, Ga. The 
following is the list of street railway assoc iations: 

Alabama 
Birmingham 

California 
Shfrman .... 

Georgia 
Atlanta (just organ ized) 

New York 
Rochester (downtown) 

T ennessee 
Mcmpl1i s •.... ... .. .... 

Virg inia 
Richmond ...... . 

C1,,1rrent 
Members Expenses 

220 13,00l 

150 

6,364 

400 2,949 

684 4.272 

Petersburg and Iv[anchester branches included with Richmond. 
A number of other cit ies are contemplating the organizat ion of 

associations at an early date. 
The R ailroad Young 1-Ien's Christian Associations are organ

ized on Christian principles, and th is is a great element in the ir 
success. Fear has been expressed on occasions that th is might 
hinder their greatest usefulness, but experience has shown that 
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there need be no anxiety in this direction, as every man who is 
disposed to be decent, wh ether h e be J ew or · Gentile, and a b elief 
in rel igious th ings or otherwise, is welcome to membership. The 
ra il road associations have also demonstrated that this plan, en
dorsed by the company, w ill br ing about th e co-operation of both 
employee and official, as both can meet on common ground in 
the association. 

T here is probably no greater opportunity fo r this work than 
among th e st reet ra ilway m en, a nd in these days of consolida
t ion <1.nd syndicates it shonld be comparatively easy to organize 
if the officials are ready. Local assoc iations ar e generally formed, 
either at the request of the company, or on petition of the men. 
T he company is generally asked to erect or fit up a building for 
the t1 se of the men, and very frequently the men themselves will 
raise the money necessary for the furnishing. \Vhenever the 
local conditions are favorable a committee is organized to take 
charge. In many cases, however, this is not possible on account 
of the fact that the buildings are loca ted at some distance from 
any local constituency. 

Some of the helpful influences of the associations already in 
existence are seen at Rochester and New York, wher e 300 lunches 
ar e se rved each day, and where a pool room, opened directly ap 
posite the car house, has been put out of business. At R ichmond, 
Va., the club house of the association is crowded night and day. 
T his building contains a small. well selected library, the gift of 
1vf iss Helen ]\filler Gould. At Memphis, Tenn., the work has been 
so signally successful that the local secretary, 1.fr. Black, was in
vited to a meeting of the Newman properties interest, and, as a 
result, the work at Birmingham, Ala., was started. T his has 
been app reciated by the men. The rooms have been crowded , and 
the dormitories used extensively. 

At Atlanta, Ga., a well equipped club hon se has been turned 
over to the Railroad Young Men's Christian Association, and an 
all -round association work will be conducted. At Sherman, Cal. , 
an association was organized a few weeks ago, which now has 
150 members. The small quarters set aside are al ready out
grown, and the president of th e company has ag reed to the erec
tion of a building to be used fo r this specific purpose. 

A ll the officials of th e lines interested are most hearty in their 
commendation of the Railroad Young Men's Christian Associa
tion, and the presence of th e m en in great numbers frequenting 
the buildings is an indication of the way the employees appreciate 
the associJ.tion. The thirty yea rs' experience of the Young Men's 
Chri stian Association among the ra ilroad men has demonstrated 
to all its adaptability to the needs of this class, and the very 
similar conditions among the street railway men make it possible 
for snch a work to be carried on successfully for them. The in
ternational and State committees are ready to co-operate at any 
time in inaugurating these "homes away from home" fo r the men 
m the electric service. 

__________.♦-+--------------

UNIFORMS AND BADGES 

BY J OHN R. McGIVNEY, 

Purchas in g A gent, New Orlean s Railway & Light Company 

The subject of uniforms and badges is a very interesting one. 
The uniforming of employees is one of the progressions of the 
street railway business ma de necessary by the change from the old 
ho rse ca rs to the modern elect ric palaces in operation to-day. No 
street ra ilwav company at the present time, whether large or 
small, would. think of allowing employees to work on its ca rs 
unless fully uniformed, and there is nothing that wi ll catch the 
eye o f the patrons of a railway system quicker and cause more 
unfavorable comment than an untidily dressed employee. \Vhen 
yon come across a company tha t has its motormen and conducto rs 
wearing a white collar and a clean, neat uniform of one pa ttern 
and color, you know these men are taking a pride and inte rest in 
their work, and you can also put it down that the manager of this 
railway is a live one, who has his men fully disciplined. There is 
a great deal that could be said on these lines, but more attent ion 
has to be paid to the inspection of uniforms by the mai,ager in one 
section of the country than in another. In one section, where 
there is a long, cold winter, and the men have the ir ove rcoats 
buttoned up nearly all of the time, very little of the uniform 
proper shows. In another section- especially in the South, where 
the cars a re ves tibuled, 00th front and back-the men are ex
posed very little to the weathe r, and their uniforms show most o f 
the time, and more attention has to be paid to them, and an im
portant question ar ises as to the best course fo r the raihvay com
pany to follow in order to obtain the best result in keeping its men 

nea tly uniformed. Where the men select and purchase their own 
uniforms, and have to pay cash for them, they invariably purchase 
them a t the place they get them the cheapest, overlooking alto
gether to examine the' quality of the cloth, or, perh aps, they do 
not know the difference in cloth. If the uniforms are bought 
very cheaply, of course they are not going to get good ones, which 
means they will only get half the wear, and necessitates their 
buying double the number of uniforms they should buy in one 
year. \i\/hen the superintendent gets after them to purchase new 
ones on account of their old ones being worn and not presenting 
a good appea rance, you will find that some of them feel that they 
should not be expected to purchase more than two whole uni 
fo rms a year, and, in fact, have not made provision for more, 
and cannot pay for them, so that if the superintendent insists 
and wishes to keep these m en, he has to arrange for the advance
ment of part of their salary to procure the ne,v uniform, or the 
company has to stand good for them at the clothing house. Here 
is wher e there is no end of trouble, unless the men are confined 
to purchasing from one or two uniform houses, and even this is 
ve ry unsatisfactory, as it is necessary to see that the employees 
pay the clothing house. 

In my opinion, the ra ilway company can obtain better results 
in keeping its men neat and tidy if it will help them by purchasing 
their uni fo rms and allowing them to pay the company for them 
in three o r four payments. For instance, in N ew Orleans the 
men a re privileged to buy their uniforms wherever they please, 
but they must confo rm to the uniform adopted by the company 
in regard to style and color, but each yea r the company solicits 
bids fo r both winte r and summer uniforms for conductors and 
motormen. T hese bids a re made according to the Company's 
specifi ca tions, and a re accompanied by sample uniforms and caps, 
and a re requi red to be in the office by a certain specified date. 
T he purchasing agent then removes the tags of the makers of 
the uni forms, and each uniform maker is given a lot number, 
fro m No. I up, and one o f the best tailors in the city is then 
called in to closely inspect and select the best summer and winter 
uniforms as to cloth . workmanship, etc. , conforming to the speci
fica tions. \.Vhen the bid is a warded there is a notice poSted at 
each car house notifying the men to whom the company has let 
the cont ract, and at ,vhat price. A s previously stated, the men 
ar e not com pelled to purchase their uniforms through the com
pany, bu t they a re, from practical experience, convinced that the 
company can get a lo,ve r price and a better piece of goods than 
they could. Ca re should be taken in awarding the contract to see 
that th ere is embodied in it the stipulation that the uniforms must 
be fi rst-class in regard to workmanship. It is almost impossible 
to avoid at t imes a bad fit, or the furni shing of a uniform with 
bad sewing, in which latter case the uniform is torn or split in 
less than a week. In all such instances of improper fit or work
manship the contractor must mend, renew, o r adjust the fit of 
the garmen t to the satisfaction o f the purchase r without bother
ing the company. 

\Vhen an employee needs a uni fo rm he is g iven an order on the 
fir m that has the contract, and, after he is fit ted he signs a bill 
which, on his signature, the company pays. He is then allowed to 
pay fo r the uni fo rm by having $2.50 deducted from his salary 
each pay day until the uniform is paid for. \ -Ve find that more 
than go per cent o f the employees avail th emselves of this oppor
tuni ty to purchase their uniforms through the company instead of 
buying them direct from the maker themselves and paying cash. 
Allo wing the men to pay for their uni forms on such easy terms 
insures their nice appea rance, as there is no trouble about getting 
them to purchase new ones when necessary. 

To keep the uni form accoun t accurate, a uniform ledger is kept 
by the company, and the cha rges a re posted from the signed bill 
rende red each day by the contractor. The order for a uniform is 
only good on the day it is issued, and if, for some reason, the 
r ecipient cannot have it fill ed o~ that date it is necessary for him 
to come back to the office and get a new one on the date he de
sires to have it honored, as the contractor will not accept it on any 
other day but the one on which it is issued, so that there are no 
orders held out by the men, and the bookkeeper is always able 
to tell the paymaster o r cashier what an employee owes in case 
he is leaving the se rvice of the company and a settlement is to be 
made with him. There is a column on the payroll for the deduc
tion for the uniforms, and as long as an employee's account is 
open the uniform bookkeeper puts down $2.50 along side of the 
amount due him, ,vhich is deducted by the paymaster and the 
amount credited to his uniform account. This is a very simple 
and satisfactory way to keep the uniform account straight. 

The company requires the conductors and motormen, before 
they a re finally assigned to a position, to deposit a cash bond of 
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$25, 011 which il pays them 4 per cent interest pe r annum. T his 
guarantees the company against any loss on the un iform account ; 
also in the collect ion o f its money by the conductors. 

The uniform buttons a rc made of brass with initia ls of the 
ra il way company onl y. T hese are furni shed by the company and 
remain the prope rty of the company. \<\' hen an e mployee Ic.wes 
the service he must turn over his badge and butlons before a 
fi na l settl ement is made wi th h im. 

The un ifo r m cap for the winter for conducto rs and motormen 
is a blne cloth cap with spring top and black turned down viso r, 
and is p rovided with ra in cover. A black or brown s tra w cap 
with bell crown, with ventila tor holes near the top and black 
turned down visor and ra in cover is designed for the summer. 

VVhat has previously been said about the motormen and con
ductors looking neat and tidy applies more particularly to stree t 
aids ( inspectors), transfcrmen, starters and car house foremen. 
They should be dressed in a neat umform of the same color and 
style as that of the conductors, without the reinfon:cment o f 
pockets of coal. A silk cap should be wo rn wiih thi s, a nd a 
badge to des igna te their office. A good st reet aid or car house 
foreman, in full uniform, ,-.·hich shows his author ity with the 
company, commands the respect of the public in big cro wds, delays 
to the line, and in all cases of trouble o f any kind , and on such 
occasions h (' can accomplish more good fo r the comp.1ny than any 
fi ve men without uniform. Bes ides t his, ha \·ing a st reet aid uni
formed and stationed around the city, wa tching and checking up 
the lines o r riding over them, demonstrates to the employees and 
convinces the publ ic that the railway company is hav ing an eye to 
it s business, a nd is g iving it the attention it must have in o rde r to 
operate with as little complaint as JX}Ssible. 

The railway company should use every means in its power to 
assist its men in keeping their uniforms clean. In winte r, when 
the front pa~t of the car is inclosed and the line ope rates through 
dusty street s the car creates a vacuum, and the dust is all drawn 
into the bri.ck end of the car, and unless the conductor keeps the 
back doo r d osed the passengers are annoyed by it , but there is 
no escape fo r him, and when he reaches the end o f the line he is 
covered wit h dust. T his may, to a grea t ex tent, be remedied by 
a co ntinuous sp rinkling o f the street and by providing each ca r 
with a whisk broom, in order that the men may brush their 
uniforms. 

In regard to the badge quest ion, the cap badge is lhe one uni• 
ve rsa lly wo rn , and it is a matte r of choice with diffe rent compa
nies as to what style to adopt and as to the material o f which t he 
badge should be made. The so lid meta l b..1.d~e is too heavy, and 
bright metal ta rn ishes very quickly. and uniess it is kept ve ry d ean 
and br ight it is ba rd to d i:itinguish the numbe r, which is a ve ry 
essentia l fea ture, as the badge number o f both the conducto r and 
motorman should be plainly di splayed to the v iew at all t imes. 
One of the very best badges I have come across, fo r wear and al so 
for lightness. is a cellulo id badge ·with an aluminum back. with 
whi te le tc ring on a black background fo r conductor:-, and black 
lettering on a \vhite background for motormen, th e number in 
the middle, n nme of the company o n top. and the wo rds motorman 
or conducto r at bottom, using even numbers fo r conducto rs and 
odd numbers for motormen. The number and leters on the badge 
can be pla inly seen a t a ll times, as the re is nothing on it to 
ta rni sh, a nd there is no way to deface or damage it, except in an 
accident or with malicious intent. 

For st ree t aids, foremen, starters and transfe nncn , a black 
ri bbon. with gold braid letters, with s mall piece o f clas lic sewed 
to the ends o f r ibbon and fi tted ove r silk cap, makes a neat badge, 
which adds to the appeara11ce o f the uni form. 

lt would be difficult to select a general specifica tio n for an 
overcoat, rela tive to weight o i mate ria l a nd style, w hich wo uld be 
applicable to all sections, as conditions di ffer in the cold a nd warm 
sections o f the count ry, and much depends upon whethe r o r not 
vest ibu les a re used on the cars. Of cot1rse. as to the · colo r, it 
should correspond with that of the uni fo rm. 

I have tried to make this article as brid a s poss ible, but think 
I have gathe red into it :ill of the sa lient points ; and to conclude, 
a fter going over a number of specifications of the d ifferent rail
way systems o f the country, have se lected the following , which, 
in my judg ment , would make the best uniform for st11nmcr ancl 
winter se rvice : 

S l'EC I l! LC/\T IONS FO R W I NTE R UNIFOR:'I I 

Uniform to be made of bes t blue, ::!:?-oz. or 24-o;i;. (as preferab le), !1'1iddlc
uex clo th, or hs e qua l 

1\:lo torman's co:it to be d ouble- breasted ; conductor's coal to be single
breasted , % doubl e s titci1in g, :UHi lin ed with do uble warp lt.tlian c loth or 
some lin in g equally as g ood . Coat pocket s t o b e made of ext ra heav y duck 
.i nd ,einforc ement ar ound o utsid e o f a ll pockets. 

Vest to be single-breas ted, wit h six button s and notched collar. 
T rouse r s to have top frou t pockets, wat ch pocke t and two hip pockels. 
ll uttonholes to be made with pure d ye s il k. 
A set of detachable black b u l tons to be furn ished with each coat and ves t. 
Cap lo be of b lue cl o lh, with spri ng to1>, black tu rned do wn '" isor and rain 

covei-, or navy b lue Sco tch havclock, depending o n locality. 
Un iform to be fi rst -class in eve ry part ic u lar, and a ny de lec tive workman 

ship o r mat erial to be 1·epaired or replaced, as the case may be , witho u t 
extra cos t to purchaser . 

Sam ple of uniform and cap to be furnished by each bidder , and those 
of t he bidder securing th e contract will be kept in the o ffi ce of the su perin 
t cndent during t he co ntin mmce o f the con t ract. 

SPEC I F I CATI ON S FOR SU1\·111 ER ACCOUNT 

Uniform to b e of the best th irt een -ounce Middlesex fl annel, or its equ al. 
Coat to be sin g le-breast ed, % dou ble st itching, skeleton-lined, with black 

I ta lian cloth, or lining c11 mill y as good. Pocket s to b e mad e of extra heav y 
duck , and reinforcemen t aroun d o u ts ide of all pockets. 

Vest to be single- breast ed, with six buttons and notched coll ar. 
T r ousers t o have t op fron t po cket s, watch p ocket and two hip pock ets. 
Dutt onholcs to be mad e with pure dye sil k 
A set of deta chable black butto ns lO be fu rnislicd wi th each coat and 

vest. 
Cap to be o f black st r.iw, wi th bell ('t own, and ventilator holes n ear top. 

wit 11 rain cover. 

t.: u ifo!m to be fir s t-class in every pa rticu lar, a nd 11.n y deiecthe work m an 
sh ip or material lo be repaired o r replaccJ , as t he case ma}• be, witho ut 
ext ra cos t to purchaser. 

Sa~ple of uniform a nd car, to be fu rn is hed by each b id der, a nd those of 
the b idd er securin g th e co n trac t will be kept i,i t he o ffice of the superin 
tendent d uring the con tinuan ce of contr:ict. 

--+♦ 

DISCIPLINE OF TRAINMEN 

BY J'. W. BROOKS, 
A ss istant Gen eral ~1.'.ln .'.lgcr D etroit U n ited R ail way 

!t ~s not from personal choice that I cla im yonr attention at 
th~s time. I am ~e re a t the request of ou r secreta ry to say some
~.h1_ng_ ~n ~.he topic, "Disc_iplinc of T ra inmen.'' The very word 
_ d~sc1pl111e was t? my mmd more o r . less mandatory, as I read 
It m the s~crcta ry s !ett~r, and acco rd ingly I obeyed his request. 
I confess, m the beg mnrng, that 1 know others here present who 
can treat lhe topic more comprehensively and inie ll igently than I 
can. T hat they we re not ca lled upon lo do so is not my fa ult. 

A s I ha ,:e lear1:ed in my exper ience in rai lway work, di sc ipl ine 
ai,nong tramme.n 1s not possible except where di sc ipline is recog
nize? as a cardma l principle, and is app lied in every branch of the 
ser vice and to eYery one fro m the highest to the lowest. Disci 
pline is_ the su_rest ?uarant~e o f o rder and safety in the operation 
of a railway, msunng, ~s 1t does, the_ confi dence and respect, not 
only of _those eng-aged m the opc ra t.1 011 o f railways, but also of 
th~ public whom we serve. Call to your mind to-day a prosperous 
ra1l_way pr9p~rty and you will fi ud that, underlying its pros
pen~y, . d1_sc1plme has been establi shed and is be ing maintained. 

D1sc1plme should be an ever present potent factor . It shou l<l 
impress itsel f upon the you th who first enters the serv ice. I t 
should be of such a cha racter as to command the mu tual r espect 
and confidence of the o ffice rs aud employees fo r each other. It 
should be of a character tha t will withstand disaster. It should 
ev id~nce itself to tl~e public through the courteons and manly 
beanng, u nder a ll circumstances, of a ll of those in the service. 
VVhen such a stale o f discipl ine is ma inta ined the "discip line of 
t ra inmen" _becomes a probkm o f compa rat ively easy so lution. 

I appreciate tha t on thi s subject manage rs enterta in di fferent 
views as to the best method s to Le appl ied, but all stri ve to at
tain t~~ same re:u1t . I am connoc~ed with a railway prope rty 
compnsmg 617 miles of track, of wh ich there are about 400 miles 
of mternrban track. T o conduct the service requires super in
ten<lents, <lespatcliers, station agc11 t.s, ca r-house for emen, and ap 
proximately 2000 trainmen. 

\Vith us, trainmen upon enteri ng the ~e rvicc a re at once sub
jected to discipline. A11 application must be fi led, which must 
~ontai.n such informat ion concern ing the applicant as the company 
1s .entitled to ~ossess; five refe rences lllllSt be given, and if the ap
plicant and his s tatement appear to be sat isfact ory to the offic er 
whose duty it is to employ tra inmen, he is assigue d to a d ivision, 
on probation, to begiu his practire, the probationary period con
t inuing fo r ninety days. During thi s per iod his previous and 
cha racter is ca refully investiga ted, a11d if found sat is facto ry he is 
then accepted as a regu la r l'mployt.~e, otherwise he is dropped 
from the se rvice. 
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Upon enter ing the service each trainman is provided with the 
company's book of rules, by which rules he agrees to abide. These 
rules cover the standard regulations governing the se rvice and 
require that the bulletin board be examined daily for additional 
instructions. If addit iona l instructions have been issued, each 
trainman is required to acknowledge in writing within 24 hours 
after the bulletin has been issued that he has read and under
stands the instructions-otherwise he is not permitted to take 
out his "run." If the instructions are not understood by a train
man, he must app ly to his superintendent for an explanation, and 
it is the duty of the superintendent to make such explanation 
carefully and fully. 

\ Ve use the telephone for transmitting train orders. Trainmen 
are required to apply to the despatcher for orders and are pro
hibited from engaging in any unnecessary conversation. The 
use of the telephone line is limited to the transaction of the com
pany's business, and abuses are regarded as violation of the com
pany's rules. 

Trainmen are prohibited from discussing the company's busi
ness w ith passengers or the public. The motorman is enclosed in 
a vestibule or cab and not permitted to talk with passengers at all. 
T he conductor is required to give to passengers such information 
as they are entitled to have regarding rates of fare, routes, time 
of trains, connections and like information. Trainmen are re
qu ired to be courteous to al l patrons and the public, and it is our 
aim to rigidly enforce this rule. They are not permitted to go on 
duty except that they are in full uniform and must at all times 
present a neat appearance. The use of intoxicants, obscene Ian• 
guage, or to engage in gambling at any time, is cause for dis• 
missal. 

Trainmen arc provided with comfortable quarters at their re
spective headquarters and must r eport for duty IO minutes befor e 
their runs are due to start. Our rules require that trainmen shall 
thoroughly understand th e system of despatching-signals of all 
kinds, ,-..·hether train, semaphore or signals displayed by the car 
or track and bridge departments. They are also required to know 
the locations of fire department houses, and to li sten for and 
understand the signals given by fi r e apparatus when runn ing to 
fires. T hey must also know the location of school buildings and 
churches, and in passing exercise special caution to avoid ac
cidents. 

I have mentioned these general regulations for the purpose of 
showing the conditions under which our men operate. Onr dis
cipline is designed to maintain respect for the rules and regula
tions, and our method of supervision is such as to bring to the 
notice of the management any violation on the part of trainmen 
of any rule or r egulation. 

When a violation is charged, the offender is required to report 
to our assistant general superintende11t, who condncts an investi
gation to ascertain all the facts bearing on the charge, and who is 
authori zed to take such action as in his judgment is warranted. 
If his finding is questioned by a trainman ·who is charged with 
the violation of a rule, then an appeal may be taken to the man
ager, from whose decision an appeal may be taken to a board of 
revie,v, presided over by the president of the company. 

This method is designed to afford protection to both the em
ployees and the company. It relieves the subordinate officers of 
the duty of inflicting punishment, and insures the application of 
a uniform rule. Except when an immediate discharge is war
ranted, demerit marks are given instead of a suspension, and also 
merit marks are given in the case of specially meritorious acts. 
Under this system men are encouraged to improve in their work, 
and often by special effort are enabled to reduce their demerit 
marks , thereby insnring their continuance in the service. At the 
same time those dependent upon them have not been deprived of 
the earnings upon which they must rely. 

In maintaining discipline, it is impressed upon those in authority 
that the relation between the company and its trainmen is of a 
private nature, and that in directing or reprimanding an em
ployee, no unusual publicity must be indulged in. Reprimands 
mnst never be publicly given, nor shall there be any show of 
undue familiarity between officers and employees when on duty. 

The company's badge is regarded as a badge of honor, and none 
may degrade it and continue to wear it. Respect for authority 
and for one another is enjoined upon each and every one in the 
company's senice, and wherever you turn our discipline will be 
manifest. • 

In its maintenance there are always obstacles to be over come, 
but persistency, determination and absolute fairness to all con
cerned will produce the desir ed result. 

REPORT OF COMMITTEE ON INSURANCE 
BY H. J. D AVIES, CHAIRMAN; T. C. PENINGTON AND R. B. 

STEARNS 

At your meeting last year fign res were presented to you tend
ing to show that the premiums charged for the insurance of 
street railway properties aga inst loss or damage by fire were ex
cessive, that the losses by fire on such properties in ten .years 
had been less than 30 per cent of the premiums paid, and that the 
traction companies of the country could better afford to carry 
their own risks than to insure their properties at the rates charged 
by the insurance companies. As a result of the publication of 
these figures, and of work done in Cleveland, with the ap
proval of your committee on in sLt rance, pol1cics written within the 
year have been written at lower rates than ever before on the 
properties of those companies that have demanded a reduction. 
True, the insurance companies, through their inspection and 
rating bureaus, have in most cases required of the insured im
provements that would somewhat lessen the hazard of fire; 
but a very slight betterment has been sufficient to induce a very 
material decrease in premium. There is danger now that the 
stock insurance companies ·will write policies at less than the 
probable losses and the cost of doing the business. This would be 
expensive and umvise, both for the insurers and for the in
sured, because it would mean, primarily, a loss to the insurers, 
and, ultimately. an increase in rates to the insured. 

There has been practically no competition among the insurance 
companies fo r street railway business. The factory mutual com
panies compete with the stock insurance companies for insurance 
on "protected" properties, i. e., on properties equipped throughout 
with sprinkling devices that operate automatically upon the oc
curcncc of a fire, or buildings so constructed as t o be practically 
fireproof. But these companies have been unwilling, m1til within 
abou t a year, to carry insurance, even on "protected" buildings of 
traction companies, -their objection to writing insurance on such 
bui ldings being that, as most fires in car houses occur in the cars 
stored in them and originate below the roofs of the cars, such a fire 
would spread from car to car beneath the roofs and cause a heavy 
loss before the heat from the fire could reach the ceiling of the 
house and open the automatic sprinklers, and, further, that, as 
car houses arc usually open at both ends, and, as in many :::ar
house fires, there has been a draft or suction of air through the 
buildings, heat from the fi re, instead of opening the sprinklers 
immediately over the fi r e, would be carried to a distant part of 
the building and open sprinkler s that would not play upon the fire, 
and that might exhaust the water snpply before the sprinklers 
over the burning cars were opened, or so reduce the water pres
sure that the supply from the sprinklers in the immediate vicimty 
of the blaze would be insufficient to extinguish the fire. This 
objection was removed by a suggestion of Henry N. Staats, an 
insurance expert of long experience, who has been your com
mittee's disinterested adv iser, that, in addition to the ordinary 
ceiling spr inklers, a line of spr inklers be placed in each aisle of 
th e new car house, so that, in case of a fire in a car, the heat 
therefrom would open sprinklers on the side lines and cause 
streams or sprays of water to be turned into the car through its 
transom and windo,vs. Experiments to test the effic iency of 
such an equipment were made at Cleveland, Ohio, and at Ne,vark, 
N. J., in the presence and under the direct ion of the leading in
surance engineers of the country, both stock and mutual. The 
tests were made under the most severe conditions, and in each 
test the fire \vas confined by the sprinklers to a single car. After 
these t ests the factor y mutual companies said they would write 
car houses and their contents so protected, and the stock insur
ance companies made rates to meet the rates of the mutuals, 
which carry insurance at cost. To prevent a combination of rates 
between the factory mutual and the stock companies on what are 
called "pr otected properties," mutual insurance companies have 
been organized by street and interurban railway companies in 
Ohio, whose purpose is to insure only those preferred risks of 
traction and lighting companies that the factory mutual companies 
are ,villing to carry. 

But fireproof and "protected" buildir:gs are a small part of the 
properties of the street and interurban railway companies of the 
country, and the only companies· now writing insurance on prop
erties not fireproof and not equipped with sprinklers are the 
"old line" or stock insurance companies. There is no such com
pet ition for insurance upon these properties as there is for in
surance upon "protected" properties. Therefore, in order that all 
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traction companies, those tha t have protected properties and those 
that have not, may ha ve the henefit of reasonable rates for fire 
insurance, a number o f s treet' and interurhan ra ilway companies 
in the East :md the Middle \Vest a re perfecting the organ iz:1tio n 
o f a sLOck ins urance company wi th mutua l fea tures, to wri1 c 111 -
surance upon :ill classes o f tral·tio11 a nd lighting company prop
erti es. This company is to haH a paid- in capital s tock and sur
vh1s of $ 1,000,000 in cash. The ra tes wi11 probably be the same 
as those cha rged by th e "old line" companies, because this com
pany and the t ract ion m utua l companies, before mentio ned, w ill 
have thei r own inspector s, who, confining their at tentio n to trac
tion and lighting properties, will Lecome expert s in their line, and 
will make the i11 sl1rance rates for their members. A ll the pre
mium receipts of th ese companies in excess of fire losses, ex
penses and G JH' r cent on the capital and surplus of the ~tock 
company, are to be r eturned to the in sured. T h is~ mean s safe, 
sane and scientific insu rance at actual cost. 

The principle i ~ no t new. Some of the factory nmt11al insur
a nce companies, organized hy manu facturers to insure th eir own 
propert ies, have bc-en in existence for seventy yea r s. They have 
always carried insurance at low rates. They have selected th eir 
r isk. T hey have insisted upon care upon the pan of the insured 
in the const ructio n and protection o f p ropert ies. None of them 
has ever fai led. None of them has eve r ma.de an assessment 
u))On its m c-mbers. Acting L1pon the same principle, 1he Uniied 
States Steel Corporat ion, h a,·iug large properti es in many 
places, and not being subject to a total loss of it s a sse ts by any 
one fire, carr ies its own insm :mce. So does the P ennsylv~1nia 
Railroncl Company. So do other large railroad companies. The 
Philadelphia Rapid T ransit Company is large enough to carry 
its own insurance. It h as for yea r s set as ide sums fo r this 
purpose, until it s insmance fnud amounts to a million dollar s or 
more. T he interest on thi s accumulation is probably sllfficient to 
k eep it up t.o thi ~ amou nt. No single loss can ex h.:1.u st. thi s fu nd, 
for the company has not a million doll a rs' worth of property in 
any one location. unless it i.Je at its power pbnts, which arc :;nb
stantially fi rep roof. or, at least, certainly not subj ec t to a total 
loss by fi re. . 

No t many tr:1.ction companies are ai.Jle t t) do what th e Phi ladel 
phia company has done. Two or more or' them may un ite . how
ever , to car ry their own insurance. And th is is exactl y what 
some of us are trying to do, for the Uenelit o f all o f us. T he 
plan o f organiza t ion and work of these s t ree t r a ilway insu rance 
companies has heen a pproved and endorsed Ly you r insu ranee 
commitlee. Thc-y arc to be ownc-d, controlled, office red a nd oper
ated by the st reet and interurhan ra ilway companies of the 
count ry. They a re your companies, and are to be conducted by 
you for your own benefi t. :Many of you are familia r with them, 
for plans and spccihca tions have been pr.cpared by them for the 
protec tion of -U4 separate propert ies of sixty-nine street and in-
terurban railway companies. . 

Th e "old line" insurance companies have su sta ined ver y heavy 
losses within the past year or two, in San F rancisco and else
where. Jn conseq11 ence of thei r 11m1 sual losse s some of them 
may fai l. A genera l increase in rates is inevitable. The work 
herein out lined has, however, prevent ed an increase in the aver
age rate on street railway propert ies. A contint1at ion o f th e 
work will keep rat es down. Better still , a continu ation of th e 
work and yoHr support of the new companies will hr ing thern to 
ac tua l cost. They o ught not to be lower than cost. ff the trac
tion and lighting companies will unite to insure the ir own prop
erty, and will confine lhcir insu rance Lusiness to their own prop
erties and conduct it wi th imelligence. with accu rate knowledge 
as to losses and haza rds, they can keep the cost o f insuram·e 
where it o ugh t to be. If they do not, and conti nue to place their 
insura nce with com panies that insure a ll k inds of propert y, and 
that base their rates on the• haza rd of part icu lar loca lities ra the r 
than of pa rticular classes o f pro perty, then they mu st continue to 
pay tliose companies rates high enough to cover, not only fire 
losses 0 11 their own propertie s, but lossc-s upon more h azardous 
propert ies, co111miss i011s to agents , sub-agents and solicitor s a nd 
profits to the insurer s. 

A rc cu hou ses and their contents so extrao rdinarily hazanl,..,11 ~ 
as to make it unsafe for stree t ra ilway companies to o rganize fo r 
the purpose n f carrying th eir own in surance? A rc they, as h as 
commonly bern supposed, mor e haza rdou s tlrn n oth er pro perties? 
In the fir st place, whil e th ere haYe been some large losses o n 
car houses an<l thei r contents in the past ten or twelve yea rs , we 
know that those losses h ave not nearly eq ua lled the amoun t 
cha rged for insura nce. Secondly, they a re not , as a ru le. subject 
to wha t is called "conflagration hazard." A "connagra tion haz
a rd" is the hazard o f risk of a property being entirely d estroyed 
by reason o f being in a compat·t]y-Uui h sec tion that may OC wiped 

out hy a large fire. Car houses are u sually i11 the outskirts of 
dt ics, far removed from the conges ted business di st r icts. 
T hird ly, whi le th e properl}' o f a street rail way company may be 
wo rth m ill ions of dolla rs, the property is not , like that of a man
ufactu ring company, s ituated in a single local ity, but is scattered 
in as many places as there are li ne~ or rot1tes o f rail way opera ted, 
and the largest loss that the company can susta in in any one fi re 
is th e value o f the 1>roperty that it has in o ue loca tion. In writ
ing insurance, each property is to be trea ted as a un it, just as it 
would be if each car house were owned by a separate company. 
This will make it safe for th e strec l railway companies' insurance 
companies to carry la rge lines o f insurance upon the property of 
i:ach of their m c-rnber s 

Your committee h as cons idered the adv isability of prot ecting 
car yards by the installation of open-h ead sprinklers between 
tracks, and by th e erect ion of fire wa lls, but no actu al fire test to 
determine the efficiency of this method of protection has been 
made. 

The subject of the construction of car-sto raRe hou ses and 
the p rotec ti on of the ir contents has been considered a nd dis
cussed hy the N ational Fire P rot<:ction Assoc iation at it s last 
1wo annual meetings, a nd we call att ent io n, without q uotin g 
fro m it , to a ver y carefull y p repared and able r e- port made to 
that body t his yea r Ly its com1niuee on car ho uses, wh ich was 
published in full m th e STREET R ,\ lL WAY J OUR NA L and "Stree t 
R ailway R evie,v." The 1905 report of that committ ee contained 
an interesting and d eta iled d esc r iption. with photographs, of the 
car- burning experiments in Cleveland. 

Hut greater than the d uty of rn ilway manage r s to th eir stock
holders and bondh olders to insure the ir pro pe rties against loss 
by fire is their d'..!t y, not alone to th eir s tockho lder s and bo nd
ho lders, but to the general public, to h ave no fir e, a nd to keep 
th e cars running. Th e loss of bus iness con sequent upon a car
hou se fir e is likely to be large r than the value of the property 
burn ed. Against thi s loss there is no insurance. More im
portant, then, th an insurance against loss by fi r e is the pro
tection of traction properties from fi re-. No plan of car-hou se 
construction that will prevent a. fire, no prac tical m ethod of 
protec ting the ro ll ing s tock of st reet railway co mpanies from 
dest ruction or damage hy fire can he regarded as extravagant 
o r improv ident. i\l ore importance !i-hould he attached to pro-, 
viding pro tec tio n ag inst da mage by fi re th a n to providing a 
fund for re plac ing prope rty des lroycd by fi re. Bo th should re
ceive attentio n fro·rn your ins urance committee, and from the 
insura nce depa rt men t o f every stree1 ra ilway company. 

Some two years ago !\'Ir . Edwa rd A tki nso n, si nce deceased, 
who was prohahly the g rea tes t expert o n fir e insurance in the 
United States, and a statistician of world-wide reputatio n, was 
consulted on the snLject of the adv isability of. street railway 
companies formin g insurance o rganizati on s for mutual protection 
against loss by fir e. Following tha t con fe rence, he wrote an 
opinion on the subj ect, from which we quote: 

"Having been asked to c-.x p rcss my judg ment on the ex
pediency of o rgani zing a sys tem of mutunl insurance among elec
tric traction companies cove ring power ho uses. ca r houses and 
oth er structures necessary to th e work, I beg to say that th e 
prime motive of th e facto ry mutual syste m o f insu rance is to 
preven t loss by fire . coupled wit h a con tra.ct of indemnity for 
payment in money of the unavo ida bl e losses which can ne ither 
Le prevented Uy the owners o r managers of lh e wo rks nor by 
lhe expert s e mployed Ly the under write rs in fo restalling the 
causes o f fire. Nearly every fire in fac to ri es. and co rrespond
ing ly nea rl y eyery consideraLl e loss Uy fir e in the class of 
hu ildings connected wi th elec tri c trar tion, is due either to faulty 
l'O nstructio n, had occu pancy o r lack o f rcqu isitc appa ratus for 
extingui shing the fire in its ea rl iest stage. 1t follows that i i the 
managers of el ectric trac t ion companies organize or j oin any 
mut ua l in su rance company for the purpose of ge ttin g lower ratc-s 
o f premium without qualifying their works in C'Hry possible 
manner so as to make th l. m fit to be insured :i.t low rates, they 
o ught not to be admitt ed to a n1tttual company that is under 
judicio us management. If, on th e other h an<l, they wi ll make 
th e officr r s o f the mutual company th c- ir agen ts to point out to 
them ex isting causes of danger a nd remedies, and to dc-vise safe 
and proper m ethods of con structio n an<l of conducting their 
wo rk. th ey will ga in the s;i, m e vC'ry grc-a t i.J e nctit which has been 
ga ined by the members of the fac tory mutual syst em." 

In the opinion of yo ur committct'. a ll the membe rs of the 
A merican S tree t. and Inte ru r ban ~ailway Association may be 
J)rofi tah ly consolidated into one comrany, to the ex te nt . at 

· least , of the insura nce o f their pro pert ies against dest ructio n or 
damage by fire. 
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PROCEEDINGS OF T HE AMERICAN STREET AND INTERURBAN 
RAILWAY ASSOCIATION AT THE COLUMBUS CONVENTION 

WEDNESDAY MORNING SESSION 
The 1()06 cu11ve11tion of the 1\mcrican Street a nd ln te ntrban 

Ra ilway f\sociatio n was held at the F ai r Grounds, Columbus, 
Ohio, Oct. 17-19, 1906. T he pres ident, Hon. \V. Caryl Ely, of 
Buffalo, N. Y., called the conv~ntion to order on \Ved nesday 
morning, a t 10 :45 o'clock, a nd int rod uced the lion. L ew is C. 
Lay lin, Secrt:t ary of State, \vho extended the delegat es a wdcom e 
to the State o i O hio. 

1Ir. E ly then ca lled upon Robert Sheldo n, pres ident o f the Co
hunhus Ra ilway & Light Company, who made a short but inter
esting address. 

H on. Dewitt C. Badger, 1-layor of the city, then addressed 
the delega tes o n the pa rt o f the city. The Mayor was follo wed by 
John Y. Hassell, the secretary o f the Columbus Boa 1-d o f Trade. 

The scuetary then proceeder! to read the minutes of the variou s 
tm·dings o f the executive commi ttee during the yea r 0111\ining the 
a rrangements which had been made fo r the m.i. nagemcnt o f the 
a ffairs o f the •assoc ia tion a nd the plani; fo r the Co lnmbtis con
vention. O n motion the r eport of the executive committee \\1 as 
accepted and fi led. 

Secreta ry S wenson then p resented the report of the sec reta ry, 
which sho wed the 111cmbend1ip to be as fo llows : 
Oct. 1. 1906: 

Associat e members . . . 
Ac ti ve m embers, o ld 
Ac ti ve meml.1<:r s, new 

J oi ned s in ce O ct . 1. . . •... 
Old co m panies pa id dm:s since Oc t. 1 

113 
145 
55 

200 

Sl 
5 

228 

T he repor t o f the treasurer sho wed the following fin:mcial 
tra nsac tion~ during the yea r : 
Ca sh on han d ;1.nd balance from las t year and r eceipt s durin g 

1005-1906 • . . •..• . $25,4-14.11 
E :s: pe nses , . 

Balance . , 

18.467.21 

$G,97G.90 

0 11 motion the reports of the secreta ry-t reasurer were approved 
a nd fi le<l. 

The secret.-iry read a ce i-ti ficat l' o f the auditing o f the accounts 
of the ti-easurer. 

.President E ly then de li vered the followi11g address: 
Gentl emen of th e Con vent io n a nd Mem bers o f lhe A ll ied Organ iz nt io n : [ 

am stnndin g h ere befo re yo u to address you in t l1e c2pacit y of presid ent for 
the Inst tim e. Three yen rs ago at Saratoga you :ill r em embe r th e cond iti on 
into whicl1 th e a ffa irs o f th e a sso ciat ion had dr ifted by som.e chance, and 
it t ranspired that 1 was flun g into 1he breach. T here were man y men who 
had g i\•en care ful t ho ugl1t to the affa ir s o f the a ssociatio n , and it s co ndition 
at th nt tim ~ was appar ent t o a ll. \V e wer e, in fac t, a socia l organ ization. 
with som e business , whi ch we t ra nsacted in a certain desult ory fa shion. 
The o rganization, had J one a lot of good wor k , but its work was fai l ing, 
becau se of certain cond it ion s in.J1ercnt to a sit uation tha t had grown up. 
It was, in th e fi rst p lace. a n or gani zation dedi ca ted to a busine ss that was 
small and that was ba sed on, cor,.d itio ns that had b een outgrown, when a 
few indiv id ua ls were lar ge ly the owners o f t he str<:et ra ilways. Ilu1 th er e 
had co me in to the bu sin ess a tremendou s accret ion caused b y the electrifi. 
catio n of street r ailwa ys in the cit ies and th e construction of grea t lines of 
artC"ri es of in t erurba n traffic. so t hat wher e a few million s had been repre• 
sent ed in the bu si.n es :;, bil lio ns of dollars had act u .illy com e to be repre
sented , and , inst ead of men for the most pa rt o f a modera te deg ree o( 
a bility , ther e had co me in to the p r ofess ion thousands of m en of th e finest 
abilit y po ss ible fo r mon ey to obtain. 

T he association was in such a con diti on t hat it wa s of no particu lar 
be nefi t to a n yo ne. All who had been membe rs of it lo ved it; ma n y men 
connected with t he b us iness fro m th e old days wer e devoted ly attached to it ; 
it had been t he m edium of communication between them that had hro ught 
about ck se t ies, socially, as well as in a busine ss way. 1 do not speak of 
th e o ld organizat io n m term s o f contempt , and. as thi s is the last tim e ] 
a m to ta lk to you, l kno w you will not mi sunderstand me, becau se l have 
a m essage to you, an d I b elieve T have earn ed the rig ht to talk to you 
freel y and po int edly . (J\pp lause.) 

The d ifficulti es that attended tl1e situati on wer e very g reat. It is im
possib le to desc ribe th em; they are k nown to you. \Vh en we look back to 
a period th r ee years ago we fi nd that we wer e an or ga,nization without a 
hom e. N o on e seem ed t o b e able to bear the expense of takin g care of 
the ent ertainm en t of such a great organizat ion. The meetings had been 

held in New York and i.n Detroit, and the street rai lways of these cities 
had act ed as enterta iners in th e old-fashioned way, but the expense had 
hcco m e such a g r eat bu rden tlfat the people wer e n ot willin g to assume il. 
\Ve went ior a couple of years like the wind, which b loweth where it 
li steth. \ Ve wen t where we pleas ed, and we commenced the work of re
organization. ] am sorry to say t hat som e men thoug ht that it was imprac
ticable to carry o ut t he p lans we la id , but it is give n· t o some to vassess 
the powers of imagin at ion that other s arc devoid of, but without which th .. 
wor ld would be to-day wh ere it stood cen turi es ago . The men who e m
barked upon unknow.n sea s, the men who have blazed trails through t l1e 
wild erness of t he fo r est s and 1l1 e b usin ess woods, have a lway s been sub
j ec ted to th e criticism of those who kn ew not where the way tended, and 
whose power s of imagination a nti div{nation had not enabled them to see 
unless everythi ng is piain and open . ''Knock and it shall be ope ned unto 
yo u, " and those who have knocked upo,1 the closed d oo rs and have put 
there in a ll the course of hi stor y, in. the world' s progress , are the one,. 
to whom it has been opened, and men owe th eir tl, anks to-day to the men 
who have pounded, perhaps not in vain, but accompanied by ot her s, have 
pounded unt il tha t whi ch bloc ked the way has yielded, and then the way 
ha s beco me p lain. 

N ow, for one, J wis.!1 to say as a serious- minded man who sometimes 
wreat hes his remark s in smil es, I say as a seriou s and reflecti ve man, that 
1 sa w a gr eat r espons ibility resting u pon t he men who assumed, and upon 
whom i t was pm, to lead in the refo rmation of the o rganizations; I saw 
lot s o f difficultie s, mi sunderstanding, r espo nsib ilit ies of d ifferent kin<ls to 
he assumed , but yo u liad put me th ere , and when I assume respon sibili
ties in a ll my life I have never been r ecreant knowin gly to a tru st that was 
imposed upon me. (App la use,) I have looked upon this business as if I 
wer e to receive a large sa lar y in money fo r the tran saction of it, and I thank 
a il of you who have worked wit h me in this matter. It is to th e cr edit of the 
busi ness that there has been such unanimity o f favorable expression and of 
hel pful work and of commo n effort. Finally, last yea r , it was se ttled what 
the line of work ~ho uld be and what we should d o , and it was settled 
that there should be a cen tra l o ffice wh ereat there i1ho uld be maintained a 
secretary who shou ld have a sala ry, and who should be selected by t he 
ex ecut ive committee wit h an idea to pecu liar adapta bi lit y fo r the per· 
forma,nce of t he work t hat would be before us. Then the cxecm ivc com• 
mittee start ed out to !ay d own tl1e lin e of work and to in augurate it in ever y 
way. It was attend ed with a grea t deal of difficulty, but it fin a lly came tt, 
pa ss that quarters were secured at GO \ Vall Street and the services of Prof. 
Swenson were sec ured as secret ary of the o rganizatio n,, and the work 
ac tuall y commenced . 

Now. is it worth $1.lOO for the largest compa,ni cs in the U nit ed States to 
be long to th is asso ciation , and is it worth to the ot her companies as you 
com e along down the scale, g raduating them by their gross earnings t he 
vario us sum s that the y r espectively pay, toward this o rganization? I t l,ink 
tliat is a fa ir question-, and ev ery m an is entitled to be " from 1'.lissouri,'' 
and to be sho wn, I t is impossib le for the executive committee or the 
o ffice rs of t he associatio n, to sho w to anyo ne a chain of $000 in nicke ls 
:,ctually goin g into th e treasury o f the co mpany- that is an impossi bil ity
or the am ou,nt of mon ey that an,yo nc pay s in. Ilut t o t he work of the past 
year [ invit e your careful attent ion. It is imp_ossible fo r me to more than 
o ut lin e it to you, but in t he prin t ed bullet ins which have been sent to you 
from time to time. in the r eports . circulars a nd le tte r s of the various com • 
mittccs, and their d ata sheet s, and i.n the program of this con'Vention a nd 
the work of the :Manufacturers' A ssocia t ion•, in thi s t he largest attendan ce 
t lrnt I have ever se en a t t he opening session o f our convention, and in the 
committ ee room s, wlierein our affi liated organizat ions since Monday mom• 
ing have been carefull y and systematicall y carrying on lines of wo rk tl,at 
arc parall el, though we ll defined- in all these evidences it seems to m e is 
proof of the valu e of the work accompli shed t hroug h the money that has 
been e x pe nded in bring in g about the reorganizatio n. t\ great corporation 
1hat takes in te.n, fift een or twenty mi\)jon dollars can afford to hire the 
best techn ical m en and b rin g to it s aid th e best nbi lity in. every l ine of 
thi s work of our s ; that is to say, those compani es are justified in an 
att empt to get the best. Ilut when you th ink you hire th e best it takes 
time to prove whether you have o r not; and, suppose it were possible to 
conceive of an organization wh erein all tl1e m en were the best , or almost 
the be st in their respective lin es of work, t hen ,you would have t he very bes t 
o rganiza tion t hat i t would be pCl ssible for a s in g le cor poration to bring to 
its a ssistance. Rut then it wo ul d be limited to a very few m en compared 
to all the thousands that throughout th is land and throughout thi s co.nti
nen t-because our representntive s come from al l over it- that are car rying 
on the d iffer ent branches o i business. T n th e technical branch of th e _ 
business a corporat ion is best able to fortify itself by paying hand somt. 
sa lari es and gett ing good men. but there are other things in which the 
large corporations are more vulnerable than the small corporations. The 
corporatio11s o f th e great cities are reached far m ore quickly b y the acci
dents of t im e and th.: changes in conditions t han are companies in th e 
smaller cit ies and interurban district s. and when you come to the 
fi,nal analysis, th e security of the right s under whi ch these corporations 
tra nsact their busin esses finally rests upon an honest and fair sentiment 
actuating the m ind s of the whole people. No line o f work can be carried 
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on to greater advap.tage by this great organization than in proper ways, 
well revised and well calculated, to educate the people of the country to a 
just and thoughtful conception of the rights of corporations, and of the 
business conditions under which they operate, I fancy that ther e is not 
a man to~day who is well r ead and well informed in this business who 
doubts for a moment the right of the people of ..: ny community to take 
over in a fair way and operate the public utilities, any of them, through 
their municipalities or other territorial domain. As a matter of right, it 
is undoubted. Then it is up to you to say to the people that as a business 
proposition it is unwise for th e municipalities to attempt to do a business 
which you are able lo establish to th e satisfaction of everybody can be 
<lo ne more cheaply for the people by private business interests than by 
municipal corporations. (Applause.) For y ears we were afraid to dis
cuss th e question, For years we said: "Don't bring it out and talk about 
it in the convention," and during all those years .ill the other fe ll ows were 
(alking about it, all th'! newspapers were spreading what was largely misin
formation before the people, and a sentiment was forming against u s, that, 
had the people who entertained it had the just and fair means of informa
tion, might have been very different from the manifestations that have 
become apparent within the last few years all over the country, 

When we made np the committees we went about and asked suggest ions 
from the best men in the business, men who were thoughtful and farseei,ng, 
and our attempt was to get ab le men, strong men, to do actual work upon 
a ctual working committees of the organiz ation, and I cite you, ge.ntlemen, 
with pleasure and with feelings of great pride to the lists of the com
mittees of this organization and its affiliated organizations. And I say to 
you that in my best judgment, as a practicing lawyer for twenty years, one 
who has had experience for nearly fifteen years as a builder and operator 
of railways, antl who has studied these que'stions in the sociological and 
every other point of view, that within the next five years it will be cheer• 
fully acceded by the managers of the greatest corporations of this country 
that the work of the committees on municipal ownership and public re• 
lations of this organization, if they are conducted in the way that I be
lieve they will be, will have been worth a ll this organization has co st to 
all the street railway interests. (Applause.) When it is pos sible for this 
organization to bring to the chairmanship of the municipal ownership 
committee such a man as C. D, Wyman, of lloston, a man with legal train
ing, who knows how to collect evidence and the value of ev id ence and 
what it means when presented, and how to glean the facts from it about 
the law and to d isseminate it-when you get such a man as that, who 
adds to a ll his legal learning and ability a personal knowledge of all the con
ditions that affect us, who represents companies al!d organizations in almost 
a ll the States of the .:ountry, thereb~putting him in touch with the feeling 
that obtains throughout the country in these matters-when it is possible 
to bring the ability and the time of such a man as that to your serv ice, 
who shall say what it will be possible to do? ·who shall say what this or• 
ganizalion will represent? I do not single out one man at the risk of 
having others feel that they, who are equally worthy and meritorious, are 
neglected, but I know I may rely upo.n every man who is working upon 
these various committees to know that his work is appreciated by you all, 
and I have not time to refer to all. I simply ask you to examine care
fully, reflectively and thoughtfully the lists of committees, and remember 
that they are actively at work, and then I ask you to say to yourselves, 
managers and executive officers of great corporations: "Is it possible for 
me to obtain anywhere for $GOO, the paltry sum of $600, the benefits that 
move to me from the service on behalf of my corporation of that m ag nifi
cent body of men?" 

1 want to say it has been very difficult to get the work inaugurated, 
All the gentlemen whose names appear upon t he committee li sts were 
co mmunicated with, tl1e nature of the work was made apparent to 
them, and they were asked by us if they would serve upon those com• 
mittees. Many of them debated very carefully whether they were in a 
position to give the time that the work demanded. So that the com• 
mitte es represent a work of careful selection, putting to the members 
the propos ition whether th ey could do the work, and their acceptance 
mean s that they are harnessed in this work by their own ('onsent. So 
far, everybody is pulling well on the evener, and there is no kicking 
in the traces perceptible. 

As has been known £or years and so often said, the proof of the 
pudding is in the eating. A year ago we had a certain number of 
member companies, and this idea oi reorganization was comparatively 
new, and I wondered, and so did many of the officer s, how many we 
sh ould h ave left at the end of tlie year. lt gives me great pleasure to say 
to you, in summarizing briefly the report of the secretary a nd t1easurer, 
that whereas last year we actually had paid up at the time of the con• 
vention a nd in good standing less than 187 members, we have tliis year 228 
men;iber companies and 140 associate members, (Applause.) 

It is very important that we hear in mind what I believe to be the present 
fi ituation. ln talking to the engine ers·, I said that while much had been 
accomplished, success, in my judgment, was not yet assured. 1Ir. James 
11 . r..lcGraw was present at that meeti n g, and h e sa id to me thi s morning, 
" l do not think that you wtcre ri gh t in saying that success wa s not as-
sured.' ' I hav e been in politics s ince I was eighteen years old. When I 
was e ig hteen years old I commenced to make stump speeches. I want to 
say to you that nothing hu s ever bllrnt my fingers so badly in politics as 
a sur e thing. (Laughter.) l have never b ee n hurt in business so badly 
as by sur e things. (Laughter.) They are tleadly. They dull th e brain. 
They paralyze energy; they stop effort. I say success is not assured, VVc 
have made some few first steps, and those who come after the present 
officers hav e a world of r espon sibility upon them to see not only tliat the 
present rate of pl"og rcss is kept up, but that it is consta ntly accelerated, and 

that acceleration, like the power of the motors of the big car s that we 
have to move quickly, mu st be very rapid, because if we do not produce 
results, concrete results, within th e nex t year or two of far greater magni• 
1ude, than we in our feeble way have b een able to produce, tli ere will s till 
be doubts. But if you move the thing forw ard in the way in which it can 
be moved, and the way in which I believe the successors of these officers 
will move it, within two years you will wonder just as much at the condi
tio ns that have prevailed, and why they were permitted to prevail so long, 
us tho se who liv e fifty yea r s after u s will wonder how it were possible to 
hav e h orses in th e streets when horseless vehicle s could b e obtained. 

I wish to speak of the work of the secr etary' s office. \\Then a business 
man, especially a street ra ilroad man, thinks of a coll ege professor keeping 
hook s and doing actual practical work, he is quite inclin ed to doubt whether 
the professorial ability is just equal to cop ing with problems like our s. 
I wish to say, w11hout any desire to flatte r Prof. Swenson, because I ab• 
solut ely do n ot mean to deal out a ny flattery here this morning, that he 
has brought to th e management of the secretary's office a peculiar mixture 
of necessary qualities for that work. I invite you all to go to his office; 
he will be Uelightcd to sec you-1 wish to impre ios up on you that it is your 
duty wh en in New York to go to the headquarters of the association to 
just look at thin gs. You are paying mon ey there, why n ot take a look 
in to see what the secretary is doing, converse with him, encourage him 
by your presence, and perhaps g rea tly aid him in some way that you may 
not know of? The work of the secretary's office ha s been very great. 
Out of those three small rooms have been turned, in the way of actual 

Jiternture, typ ewritten, dictat ed letters, over (i(I()); r eceived, over 41>00; 
printed and memographed circulars and communications, over 20,000; 
printed data sheet s, over 18,0CiO, and bulletins, over 17,000. The books and 
r ecords have been k ept in the mo st perfect manner, as is certified to by 
3. lr. Young, and £or the fir st time, almost, you have an absolute roundup 
~hawing our exact situation with regard to the companies of this country, 
Now, that of itself is a g r eat accompli shment , because there is a lot of 
work to be done to bring in all of th e companies that should be in, that 
is word-of-mouth work, it is hand-clasp work, it is work of personal in
quiry and of personal request. There are companies to whom you may 
send circulars from now until the crack of doom and they will never 
come in, but they will come in if they just get the word from the proper 
individual in the association and the right kind of a talk to inform them 
as to what is go in g on. The secretary is worthy of your co-operation, your 
visitation and assista n ce. The secretary's office ought to have a little more 
room and a little more help, and I trust that the incoming ex ec utive com
mittee will take that matter up and very car efully investigate it. It is 
worthy of it. I have n ever seen, except in political headquarters where 
forces have to be quickly gotten together and a tremendous amount of 
stilff turn ed out in a very short time just before election, so much of that 
literature and work turned out of a small place like that as out of the 
office of the secretary of this organization. (Applause.) 

I wish to say that the affiliated a,ssociations have ri sen to the occasion 
and the emergency in the most splendid way. Some of the or ga nizations 
at fir s t did not understand just what the situation was and h ow the thing 
was to be worked out. It was felt by some that so m ebody's heavy hand 
might be laid upon them and that they might be made to do thing s that 
they did not want to do, that the forms of organization were to be in
terfered with, and all that so rt of thing. That has all vanished, like the 
dew before the sun.. \Vhen we got together and talked it over that was all 
threshed out. They all came together. It was resolv ed that the constitu• 
tions and hy-bws of 1he different or ganizations should be, in so far as was 
possible, just like the parent organization, and you will find in one pamphlet 
wbich has been sent to your office the different const itution s and by-laws, 
and they are in such shape that you do not have to r ead a lot of different 
matter in each one, but in some few details only do th ey differ, and those 
wherein it was necessary. 

Now, these associations and organizations took right l1old, rose to the 
occasion, as I said, and have been very, very helpful in every way, and 
have done their business in a way that has been very, very fine. 

It seems to m e that I have just about fini shed my message to yon. I 
wish to say that I feel perfectly satisfied, and hop e you all do, that this 
convention pitched its tent in Columbus, and while I shall take occasion 
hereafter to refer with more particularity to the different courtesies that 
have been extended to us, and the committee on r esolutions will take 
proper act ion in regard to these matters, I wish to convey to the men 
<1nd women in Columbus, who have turned out so beautifully to meet a nd 
entertain u s, that we appreciate it from our h earts, and that we shall go 
away from h ere with the most beautiful recoll ectio n of your hosp italit y, 
of your handsom e city, an<l the people that grace it with their citizenship. 
(Applause.) 

John I. Beggs said that all of the president's remarks h ad im
pressed itse lf upon his associates, the other officl·rs and the ex
ecutive committees of the co-orc.1inatc associations with such man
ner and with such force, that they ~111 felt at this time, wh en lhc 
result s of the i11 exoraLlc ilight of time brings them to a point 
,vhe re Mr. E ly should retire from the principal executi\' e nfficc of 
this great association and its co-ordinate association s, that they 
might place on r econJ in the archives of this association, and 
express to J\fr. Ely in a manner th::i.t would be endnring, some 
s light acknowledgement of their appreciation of the v;il uc vd1ich 
they place upon his untiring, patient ability on behalf of this 
association. There are many among-those present who arc charged 
with gr ea t responsibilities of administering these affai rs who are 
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not here for th e tempornry honors, notwith standing they highly 
appreciate them, but th ey are h ere to t ry to per fo rm a g reat ser vice 
to thi s grea t industry wh ich is growing g reater every day. T here
fore , on beh zi lf of the officer s and exccutiye com mittees of the five 
associat ion s vvhich a re affilia ted in this wo rk, 1fr. Beggs sa id, in 
address ing IV[r. E ly, that h e was charged with the pleasu re and 
with th e duty of present ing to hi m something that is emblematical 
o f the triumph which all present believe had been achieved fo r the 
t ime being. (A bronze statue o n :i. marble pedes ta l was brought 
in and placed on the platfo rm amid g rea t applau se. ) :\:Ir. Beggs 
sa id that the statue typified "Triumph ," and he des ired, on beh alf of 
this association, to say that he beli eved that l\:fr. E ly will ca rry 
with him, as those present will c:i. rry with them selves, memories 
as enduring as th e bronze f r01 n which th e figure typified "T rium ph" 
has been modeled and molded. (Grea t applause.) Upon the 
ktse of tha t figure h as been pl. ced a tablet se tt ing fo rth that the 
gi ft is a tcs :_ imonia l from the A merican St reet and Inte rurban 
Railway Assoc iation, a nd from each one o f the affi li ated assoc ia
tions, that fo r all time shall show wh at \va s the inspiration which 
produced thi s co mbination o f these associat ions. (Applause. ) 

Pres ident E ly, in a speech, acknowledged h is appreciation of the 
gi ft. 

AD DRESSES O F THE PRESIDE NTS OF THE AFFILI ATED 
ASSOCIATIO NS 

ll-Jr. E ly then introduced the president of the Accounta nts' 
Association, \V. B. Brockway. . 

M r Brockwav sa id th at he did not sec how he co uld possibly 
con<l~nse into ; nything short of one hour anJ a ha lf what he 
wished to say rega rd ing the Accountan ts' .\ ssociat ion and its 
wo rk. H oweve r, he did wish to say tha t the Accountants' Asso 
cia t ion has worked in the p:1st fe'w yea r s, he thought, in co rdial 
and thorough ha rmony with the reorganizat ion plan. I t \Vas th is 
yea r celebrat ing its tenth a nniversa ry. Du ring thi s te n yea rs much 
had been accompli sh ed for the benefit of th e street railway busi
ness in respect to accounting matters. S ome of the members 
had worked a ll these te n yea rs, and some of them h ad worked 
p1-etty ha rd , bu t he believed that all of the men would gladly 
repea t the effo rts of these ten yea rs, simply to be able to call, as 
they did , the H on . \V. Ca ryl E ly their fri end. During the las t 
year or two :tvlr. E ly had undert ak en, wi llingly, the greatest ha rd
ship that a business man could undertake, getting off tr a in s at 
half-pas t tw-o in the morning on the bu siness of the association, 
a nd .Mr. B rockway sai d that he had yet to h ea r a word o f com
pla int fro m him. A t th is p resent ti me ~\ l r. Ely should be in a far 
distan t place a ttending to other busine s<:. th;-in thi s. and it is 
undouhtedly true ma rtyrdo m fo r him to give up three years 
of hi s effo rts in o rder th :i t there might bl" lmilt up an association 
wh ich would typify thi s statue of "Triumph." (Applause.) 

P res ident Adams, of the Engineer ing Association, ·was then 
int roduced. 

t ir. Adams said that the Engineer ing A ssociation sent to all 
a greeting a nd best wishc~ for a mos t success fu l conventi on. I ~ 
h ad just passed th rough two days of successful meetings. Its 
papers h ad been presen ted in a very able manner and the di s
cu ss ion h ad been com plete in eve ry respect . It was to hold an
other sess ion that afternoon. For th e fu tnrc it had laid out work 
for the standing committees so as to carry on the work continu
ou slv. H is idea was th at it is necessa ry to haYe the \Vo rk laid 
out in that manner to accomplish anything of va lue. The support 
which th e associat ion h a<l rece ived this year from th e t r easur y of 
th e parent association h ad taken car e of th e requirements fo r the 
last yea r. H av ing in mind, h owever, the wo,-k o f these standing 
committees he ant ic ipated th at the needs of the assoc iation fo r the 
futur e were going to be somewhat greate r. T he association al so 
wished to urge upon the va r ious companies, and no doubt this re
qn cst would be echoed by the other association s, that when re
qu ests fo r info rmation a re sec t ou t to th e variou s roads that the 
data sheets, or whateve r form they go out in, be put in the hands 
of the proper party or h eads of de partment, and that the offic ia ls 
of the roads see that the h ead s of th ese depa rtments g ive th e 
necessa ry answ er that should be g iyen . It is only by such co
operation that the work could be accomplished. 

!dr. E ly then introduced President Rhoades, of the Claim 
Agents' Associat ion. 

i\'lr. Rhoades said that he h ad prepar ed a repor t to give in 
detail some of th e proceedings of thi s yea r 's convention, bu t 
owing to the lateness of the \~our h e would pass over everyth ing 
bnt two thol\ghts. O ne was the manager s o f th e variou s str eet 
ra ilway companies, who are members of this association, dur ing 
the past twelve month s h ad paid $ro,ooo,ooo to people who have 
been injured; $4,000,000 were paid because the moto rman were 

permitted tb ru n one ca r into another ; $750,000 were paid be
cause- the fu ses blew out. Two million five h undred thousand 
dollars, appr oximately , we re paid becau se the motors di-opped, 
or the straps brok e, or there was g rease on the fl oor or some
th ing o f th at sort. The other thought w as a caution to be careful 
,vhat cases were appealed to the A ppellate Court. The cost of 
any pa rt icu lar judgment ammmts to nothing compared with the 
principle involved. 

P r es ident E ly then spoke of the IVIanufacturer s' Association. 
H e said that the pr esident of that associ.ation is we ll known to 
every man in th e st r eet raihvny business throughout the world. 
T her e is probably no man who h as gone to him and asked for 
in fo rmat ion and ass istance bu t h as received something that was 
helpful to him. H e is a man whose knowledge of the business is 
world-wid~ and who is devoted to the interests of the s treet rail
way bus iness , th at is J ames I-I. lvicGr aw. U nfortunately, in 
labo r ing about thi s ex hibit last week in the storm, J\fr. McGraw 
cont racted a ve ry bad cold an d conld not be h er e at thi s time, 
hut so well wns that organization office red that a man was there 
to r epresent h im, who i. s almost eq·"tally well known, namely, 
Cha rles C. P ierce, of Boston. 

I\.fr. P ierce said that those pr esent little knew the detail of the 
work ,vhich th e M anufacturer s' Association h ave attempted to 
do in Columbu s, bu t which it is doing willingly and is going to 
try n ext year to do bette r ... This was the third meeting in which 
the association h ad pa,rti cipated and the second appliance exhi
bition it had h andled. T h e work was her e, an d it could be judged 
by it se lf. I t h ad heen honestly don e ; the fu nds were audited and 
hon estly kept. During the fi rst year at St. Louis the executive 
committee was obliged to make up a s light deficiency, but Mr. 
Br ady, wh o was pr es ident at that t ime-the init ial work of that 
man cannot be apprec iated-said , 11Never mind, we must take 
ca r e of thi s thi ng and it must go on." L ast year at Philadelphia 
the associat ion was a litt le beh ind and the committee assessed the 
mant1 fa ctu rer s. This yea r it \vo u ld reti re with a so lid bank account 
to take ca re of the co nvent io n next year. 1-fr. Pier ce sa id that he 
look ed for ward to the time when the st eam railroad in terests will 
come to th ese meetings as fully as the street r ailroad interests. 
He to ld that to th e members of th e !v'laster Car Bttilders and 
1faster Mech anics' As sociation some yea rs ago, and they were 
commencing to believe it. A fr aterni zing o f th e two interests was 
going to be the end of th is thing and it would be the g randest or
ganization th at the industrial world has ever seen. 

Pres ident E ly, in clos ing the meeting, gave a high endorse
ment to the work of th e Manufactu re rs' Associa t ion. The meet
ing then adjo11 rned unt il 2 :30 o'clock. T he report s of subse
quent sess ions of th e American assoc iatio n wi ll be publish ed in 
the STREET RAILWAY Jo uRNA L for Oct. 27. 

-------++-+-

INVITATIONS FROM THE SCIOTO VALLEY 
TRACTION COMPANY 

T h rnngh th e cou r tesy of P res ident F rank A. D avis, of the 
Scioto Valley Traction Company, t he courtes ies of that line were 
extended to th e membe rs of th e fo ur associations during conven
tion week. T ransportation was furni shed to any po int on the 
lines on application to the tick et office at Rich a nd T hird Streets. 
A large number of delegates took advantage of thi s off er. 

DIRECT PHILADELPHIA-NEW YORK SERVICE ABANDONED 

T h e through se rv ice over the Trenton & N ew Brunswick Rail
road and the E lizabeth & Raritan Rive r Street R a ilway to Eliza
beth, and over the North J ersey Street R ailway from that pl.ace 
to J er sey City, has been di scontinued, a fter being in operation 
s ince May, 1904. Cars will be run to New Brunsw ick every hour, 
and connections made ther e for intermediate po ints to J ersey 
Citv. The fa re between Trenton and New Bruns,vick h as been 
r ed~uced from 80 cents excu rsion to 6o cents, so that the Trenton 
& New Bntnswick R ail road is now rece iving less than one cent 
per mile, counting from the center o f the city. T h e only other 
lines out of Tren ton o n which the fare is less than one cent per 
mile are to Lawrenceville and Princeton, N. J., and Ya rdley and 
Newton, Pa. The Trenton & New Brunswick tr avel is largely 
through business, and the number of people h auled dt1ring the 
four years t hat th e road hns been in operation has exceeded all 
expectations. 
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ANNUAL ADDRESS OF THE PRESIDENT OF THE 
AMERICAN STREET AND INTERURBAN RAILWAY 

ACCOUNTANTS' ASSOCIATION 

DELIVERED BY W. B. BROCK WA Y, 
At the Col111Ubu s Conven tion o r the Assoc ia tion 011 T uesday, Oct. JG, J9'l6 

G EN TLE MEN': 

The prirnc- ohject of a pres ident's annua l address in an ,1sso~ 
ciation of thi s clrnracter is, it seems to me, to give the execll ti ve 
office r a fo rmal way in which to set before the assoc iation the 
Yiews he m ay have, based upon the experi euces o f the ttrrn of 
office of the work and the future of the association. From that 
point of view l wish to take your time this morning to say some 
important th inRs nnd to make some explanations. 

!I.lost properly, the fir st wor<ls I wish to say to you a rc such. 
as shall express my app reciation of the honor you con ferred upon 
me last yea r by electing me as your pres ident. J was deprived, 
by my absence, from saying my th anks at the time o f the election 
and I shou ld take th e hono r lightly indeed if I di <l not. al the 
first opportun ity, say that your confidence, coupled with the 
hono r o f the position, has touched me. It is a ve ry honorable 
th ing to be president of thi s association. It has much more than 
repaid me for any work I han~ done in the pas t and l thank you 
sincerely. 

It is a peculia r and pleasant coincidence th at this annual mee t• 
ing of th is assoc iation should be held in the Sta te of Ohio. This. 
as you know, marks the entl of the fi r st decade of ou r work to• 
gether, and those o f us who were present at the firs t mee ting in 
Cle\'elan<l must look aroun<l thi s room this morning with hones t 
feelings o f pleasure and pride. The greetings contain a sent i
ment it is good to fee l. 'vVe have a ll these years been on busi• 
ness bent; striving for the better ways and clearer li g-ht to help 
us <lo more valu able work for others and so for ourselves. Yet 
there has g rown up between us a friendship that is deeper th an 
business an <l it s methods warrants ; a frien<l ship as close :i.nd 
real, it seems to me, as it is possible to build t1nder any circum• 
stances. 

I t takes bnt a mo ment to remembe .. the complete hanno1iy o f 
the years. N ot an action, no t a thing has occurred to mar in any 
way the steady purpose and work within the associa tion. That 
of it self is remarka ble enough from the human standpoint, bu t 
when one reads the list of accomplishments and realizes the tre
rnenclou s force gathered by some o f the things done, how the 
effect has spread and widened. until now standards have been se t 
up, aga inst which thing-s and conditions are measured it becomes 
more remarkab le s til l. Add to t1iat the present standing o f the 
association and there develops an associate hi sto ry of which we 
must be prou d, and we all have a right to participat e in the pr ide 
because we have a ll helpe<l. 

1t is ·a pleasurable duty I am performing by thu s bri efly putting 
before you a reminder of the resul ts of ten years' work. At such 
a time a s thi s we should, it seems to me, look both backward and 
forward, th at th e experiences gained may be used, so fa r as they 
may be, in the futur e. 

The yea r ju st closed has been a very busy one fo r th e reason 
that it is the fi r st und er the new plan o f consolidation of th e 
associations. Everything has had to be rear ranged and st arted 
off on a new track, even though the object dcs irec1 to be obtained 
was the same as before. ln this work I have had th e cordia], 
helpfu l adv ice and ass istance o f the executive comm ittee, an<l 
especially have I ca lled i\1r. Young into con fe rence many times. 
H e is located so near to New York that he has had to bea r the 
brunt, and he did not fa il me once. 

The duties of pres ident made me your representative upon the 
execut ivo commiltec o f the .. American" Association. I wish to 
report that l have attended one meeting in New York and one 
in Colum bus and have ass isted all through the yea r, as far as I 
was ab le, to get the new office well starte<l. From my experience 
during the year with the new plans of the Amer ican and the 
other associa tions it is my opinion that the ·work o f the associa
tions, as now planned, wi ll be sure to bring good results to th e 
opera tion of electri c railways in a ll branches. The new secre• 
tary, Prof. B. V. Swenson, of the American Association, T con
sider part icula rly well equipped for the duties and only good can 
come from the present methods. 

Over and over aga in during the year there have been evidences 
that th e plan of amalgamation will not work to the di sadvan
tage of our association. It is t rue we have not had all the money 
we desired this year, but we have managed to ca rry on a ll of 
the important duties, although to do this we have had to use 

practically a ll of the surplus left over from the past year. W e 
have assu rances. however , that when more prosperous times 
come to the Americ:rn Association the surplus will be made good 
to us. I n this connection I wish to expla in that at no time have 
we been refused a ll the money we needed. \Ve have simply done 
all we could to co-operate with them and h,l\'e (lone all we cou ld 
to tide them through their fi r st yc:::r. It should be clearly re
membcrecl that foT the prcsenl co-operation is needed from all 
sou rces to the e1HI that a great associa tion may be bn ilt up wh ich 
will in every sense he rep rese nt ative o f the large interes ts for 
which we stand. As the American .Association grows so shall 
we. As it prospers, so shall we. As its membership wi<lens we 
shall he reaching more companie s. also. And even though we 
are in e,·ery respect a separate, di st inct :i.nd self .gu iding asso
ciation, we have much to ga in by the prosperit y of that body. 

T he problem of dues and the co llecti nn of them has slipped 
from among ou r problems, lJllt the obli.~ation to work fo r mem
bership is still upon us. It is fixed that we grow with the growth 
o f the whole, and growth means a wider opportunity to all the 
associations. Umlcr pr1..~ sent conditions a new member attracted 
by one of the associations is an nd< li tion to al l o f th e associa• 
tions . and each member will soon le:un to take advan tage of all 
the opportunities of membersh ip. All in all , I believe we shall 
gain by the new methods unless some element no t experience<! 
th is yea r shall enter inlo the arrangern nt. l wonld like to sug
gest tha t all accounlants shall take advantage o f the assoc iate 
m embership o ffered by the "American" Association. I t will put 
you in touch with the opera ting hr:mch o f the association ·work 
and will br ing to your desk fo r your own nse a copy of the 
annu al report. This proYides an oppor tuni ty to read and <li gest 
the work o f other departments as we ll as th is. T o President 
E ly should go full appreciation of the hones t and cordial way 
he llas met us and our plans thi s yc.i r. H e h a<: been both able 
an<l considerate, and a ve ry large measure of the prC'sent har
mony is dne to him. 

lt is natural that while blazing new trai ls thi s year a constant 
mindfuln ess of the fott1re of the associa tion shou ld have brought 
out in to clear vis ion some o f th e ideas of long ago, and at the 
same time given express ion to new ones. 1 w ish to take your 
t ime for a few minutes to point ont some of them to you as 1 
see them. 

The. da le and some o f the other detail s o f the a rrangements 
fo r tins co1wention have been rather difficu lt to arriYe at in a 
way wholly satisfactory to this associa tion , which lead s me to 
say that many of you will remcmbt' r 1 have a lways been of the 
opinion that our mee ting annually at the same time and place with 
the other associations is not the 1110<;! satisfactory plan for us to 
follow. l am fu lly cognizant of all the argu ments on hath sides 
of the qu est ion, and I am st ill of the opin ion that at some early 
day this .issociation mu st hold its ann ual meeting at its own 
time an<l place; that it may fo l\ow whatever plan it may desire 
or find proper, without having, at every point , to square up to 
the other association, so as not to aff ect them or let them affect 
the plans we find in our judgment to be the best for us. Those 
of yot1 who have att erided mos t o f th e meetings of thi s asso• 
ciation will r emember that at only five out of eleven meetings 
have we been able to del iberate in th e ways we know to be best for 
accounting subj ects, and one of th e five satisfactory times was 
thal one when we did meet alone at our o rganizat ion meeting. 
In m}' o pinion , the argumc- nt o f ra il road fa res should be elimi
nated. Our work is now impori nnt enough th at the rai lroad 
fare docs not enter into the cons iderat ion. But I do not pro
pose to here argue the matte r bec.:a use it is fa milia r to you, but 
will leave it by again express ing my bel ief that the best -i nterests 
of all concerned will be ad vanced by a separate time and place o f 
m eeting. I hope th e t im e will not be long unti l the proper act ion 
is taken to make our mee ti ngs in the spring o f the ye.ir, or such 
other time as onr own membership shal\ find convenient. 

Other matters ,vhich will have the ir large bearing upon the 
future welfare o f th e associa tion arc- the care with which you 
se lect your officers, and the extent to which each member lets 
himself "go" in the association life. It is imposs ible for any 
organization to pro<luce good results or even to do much more 
than keep alive if the .n embcrs compos ing it are not active in it, 
even though they are sympathetic with its aims. A nd, also, it 
is not possible to succeed if the office-rs arc not a lways keenly 
alive to the welfare of the association that honors them. T his 
assoc iation has been wonder fu lly successful in this respect in 
the past, and I believe will continue to obta in enthusiasm wi th 
ea.ch new list o f officers, but experience seems to show that we 
.shou ld no t select the members for ou r executive committee e11 • 

t irely fro m a geographical poin t of view, al though the place of 
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residence may be considered. A compact committee may be more 
eas ily brought together for real work than can one selected from 
all over America. A man's selection upon th e committee, a nd a s 
an offi ce r, shm1ld not be taken merely as a compliment , it means 
work. and only work can bring enti re success to the assoc iation. 
Even w ith a h ard-working executive committee, success cannot 
he ga ined unless yo u select for your president a nd yo n secre
tary men of positiYe convictions an d ch aracter. Neitl· er geo
graphical location of res idence nor association poli tics should 
be :lllowed to enter into those pos it ions. T n saying this l do so 
enti rely upon the platform that the association will be kept in 
continually capable work ing condition and not allowed to slo,v 
down nor become too self-satisfied, Jt will be found compara
tively easy for us to lose in a short time m11ch of the g:'l in we 
have made in ten years' work as an association, and the he~t way 
to safeguard that poss iLility is to be careful in selecti n·~ your 
offi cers. T here is an old saying tlut " It is better to be sure 
than to be sorry." ] think it may be used in th is connection. 

In regard to th e pres idency, it is my personal opin ion t'1at any 
gentleman whom you desire to so honor should be selected, not 
only fo r the ,vork you expect h im to do, but also as a compli
ment for the work he has already done for the assoc iation. In 
other words, it should go to one who has shown by his interest 
and actions that he has the welfare of the associa tion at heart 
and is wi ll ing to pu t in one more ha rd and busy }•ear to he lp the 
movement along. I am fur ther convinced th at the prc1- idential 
term should be limited by an LHl written law to one yea r. T here 
will always be some one elig ible for the position, and I do not 
think it ,vill be fa ir to ony one to ask him to give up sn much 
of his time for two years. U nder stand me rightly when I make 
these suggest ions; they a re only my personal opinions, but you 
have in the past t en years k ept me in the position of either sec
retary or pres ident, and I am now giYing you some of the opinions 
which are mine after those ten yea rs. 

And I want to impress upon all who hear me and all who shall 
read these words, that th is is a mutu al assoc iation. It is put 
together for the mutua l g ive and take from each to ei.ch, the 
large and th e sma11 helping and encouraging each oth er. The 
fact tha t the assoc iation is a mutual one is where e,·ery member 
comes in. It is up to you, each one of you, to decide if yo u want 
to g ive or take, or both. T he futtir e of the association, and of 
yo ur profess ion, in a large meas11re rest s upon how much each 
individual helps this movement with his own littl e or big push. 
I believe, positiYeiy, that as you work for the inte rest s of this 
associntion, so will you benefit in knowledge and othr r ways. 
And as you work so shall the association grow, and as it grows 
so shall it . with good management, do a work which mu st leave 
its imprint upon our profession and our business, and upon eacll 
o f us. 

ft r ests wholly with you, gentlemen, what shall become o f the 
next tr n vea rs' work. T he fi rst ten haYe passed rathe r qu ickly 
ancl the ,~ ext ten wil l do the same. A correct reading o f the 
fotn re would be interesting , b11t ,vhat is the gain by it? The ele
ment of chance and personal hard work would be lost. T hey 
both go far to explain success. At any rate ,ve should keep con
stantly before us that we can make this association greater and 
more useful than it is now. There is plenty to do and to work 
for in the way of principle. I t rests wholly with you. 

Now and then since the completion and adoption of the present 
standard class ification of accounts and the standard fo rm of re
port, the thought has been expressed that the important work o f 
the association was about over and the organiz ation wol\ld soon 
become a fo rmality and live a monotonous existence. To t hose 
who have closely fo llowed the life and work of the association 
th is is nn incorrect conception. VVe have felt that there is a lon~ 
and useful term of years ahead and that carefully and thought
foll y managed, together ,vith the gro,vin g confidence placed by 
the financial and operat ing inte rests in the results of the de
liberations of the association, the very high standard atta ined 
would Uc continued. 

Ilowenr. as a part ial answer to the doubt refer red to, your 
executive commi ttee has arranged a program this year along 
unique lines. There is no set paper upon any sub ject heretofore 
discussed, and the titles selected are to be handled by gentlemen 
who have not previously appeared before us in that light. This, 
understand, is no refl ection whatever upon our previous pro
grams, because the same condition has existed before, bu t we 
were actnated by a desire to handl e ne,v subjects from new stand
poin ts and also re-enthuse everyone into confidence in the future. 
It mu st be remember ed, though, that new subj ects are not always 
desi rable when old subjects remain undecided, and t\> ~ "Jave one 
such unsett led matter befo re us. ] refer to the a ttempt to stand-

ard ize shop reports. F or various reasons that has lain dormant 
for two years and shou ld have been attempted again this }•ear, 
bu t owing to the enfo rced change in the personnel of the com
mittee, and also d11e to the husbanding of our fi nancial reso11rces, 
it was dec ided, nfter consultation with Mr. A dams, pres ident of 
the Engineering Associat ion, to defer the matter fo r another 
year. I shall a sk you, therefor e, to t ake action at this meeting 
to express your wishes to the incoming administration, that thCy 
may be guided therein. 

Two of the papers to he read to anrl d iscussed by you, have a 
d irect and far-reaching effect upon th e capita l ex penditures and 
provis ions o f our companies. Neither of the subj ec ts can be com
pletely diges ted at one convention. Especially does this apply to 
th e whole subject o f depreciation. T he importance and the con
fu sion o f hones tly Op)X)sed opinions of the reasons for and the 
scope o f depreciation is such that it has long been recognized 
som e steps should be taken to clear the atmospher e so it might 
be understood aright. Tf depr eciation· in all its phases and various 
percentages is righ t, then it is just and fa ir that it should be 
honestly recognized and provision made accordingly. If, on the 
other side, it is not r ight, then th at should be understood and the 
issue closed. If, again, it is partl y r ight and par tly ,vrong, the 
t imes and extent when it is r ight shou ld be lea rned and the 
times and ex tent when it is not r ight should be set out, that all 
may be informed. There is no question that the doubt abot1 t it 
has magnifi ed both sides of the attitude toward it, so th is move
ment of discu i;s ion will do much to straighten out hazy and half 
kno,vledge of the problem. I t should be cl early understood that 
the element of condit ions enters somev1,•hat in to the tr eatment , in 
practice, of depreciat ion. T his being so, it is high time th at those 
conditions which affect it should be set forth and understood. 

Your executive committee has very wisely, I think , set limits 
into which th is year's discu ss ion shall be kept. Yet it will be ap
prec ia ted that the limits contain space enough so that the d iscus
s ion may move fr eely and be productive o f good. There has been 
no des ire to slight in any way the whole of this problem by the 
restrictions placed about this year 's discuss ion of it. But your 
committee thought the whole subject is so la rge, and so eas ily 
can the discuss ion be tu rned into what is kno wn as a "water 
haul" by attempting the whole subj ect at once. that by directing 
our attention to one phase only, we would make definite progress 
with this opening wedge. 

It has been clear ly recognized that th is discussiEln will last 
several year s and we do not ,vish to have any part of it spent in 
lost t ime. W ithout a doubt , at the end of the day's discussion 
we shall be in a better pos ition to talk o f future plans than we 
arc to-day; at any rate a start is made and T am su re we should 
soon he in a posit ion to know what it is all about and why anyone 
eve r thought o f it in the fi rst place. The same success should 
fo llow this as has fo llowed our other large undertakings. 

Both subj ects relating to capital expenditures on our program 
have great importance when we look ahead into the fu ture, and 
there is no do ubt we have arrived at a point where we must 
give more serious attention to the future. There are many 
specious and tri te sayings that the future wi ll take car e of itself, 
and that the stockholders who take the present r isk should also 
get the present ga in, and many other crisp and j ingling sen
tences of a like tenor. We have a ll heard them and some of us 
rather half bel ieve half o f them, but above all it is fo r the ac
countant to keep his head clear and h is blood cool, that he may 
place h is advice and h is practices into the right course, to play 
searchlight into the fut ure fo r those who are the engines and the 
pilots of the business we repr esent. 

T herefore, our prog ram this year is par ticu larl y t imely. It is 
no small matter to select and account fo r the expenditure of 
capital, and it is a much, a very much, more difficult subject to 
r educe those charges after the expenditure is made. Believe me 
when I say that in a la rge measure the fu tu re of the industry de
pends upon these two subj ects, and many of you will agree with 
me that that fu ture is not so very far away either . It cannot 
poss ibly be long, as great events measure time, before those cor
pora tions which have a llowed themselves to a r rive a t the end of 
the highway called capitalizat ion , will and must face the t re
mendous problem. With terminating franchises, a road wear
ing out and a capital ization per track mi le of many hundreds 
of thousands o f dolla rs. tha t chapter will be \V ritten. 

\Vhat about the stockholder s when that time comes ? VVhat 
will be done when the motive power changes again? What will 
be the security s11pporting long term bonds unde r snch condi
tions ? 

It is a time we must face and we must do much thinking in ad
vance. There is a struggle coming and you and I shall participate in 
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it , when a mastery of the subj ect which sha ll bring that time about 
slrn ll stand us on the right side. T do not pretend to prophesy 
wh at the subj ect w.ill be, but if you follow the trend of current 
events ser iously it will som e day show itself. Th e two papers 
and discussion on the accounting for expenditure of capital and 
the reduction of it after expenditme, will be part of it I believe. 

The other subj ect we are to discuss is di stinctly operating. The 
use of curves in expressing stat istics is both old and n ew, yet 
they have n ever been brought out to th eir full u sefulness. Every
thing which promises to be useful should be tested, and if found 
correct, used to demonstrate to the operating officia l wha t he 
has accomplished. He is more than wi ll ing, he is anxious to 
find and make use of anything that will put him closer to his 
problems. Statistical curves are distinctly within the work of the 
accountant, as is any work of a statisti ca l nature. 

\Ve have never di scussed thi s exac t subject before and there are 
few experts in the work. \Ve have been fortunate thi s year to 
get the experience of the gentleman who most uses them, and 
your committee hopes to start the work into more general prac
tice, believing that it is another di stinct help to the operation. 
This assoc iation put the ca r-hour, the one most success ful unit , 
into practice, and if the use of curves, assuming them to be as 
useful as they promise, will help to point out other phases of 
operation, it will be another good accomplished. 

This explanation of what is hoped and expected of the pro
gram of thi s convention, is made that it may be unders tood the 
program was arranged with a definite plan in view, and not 
s imply strung together in order to have something to talk about. 
If the expectations of your committee are rea li zed the associa
tion and those present will have ga ined something worth while. 

The association has had to witness the retirement of one of 
its past presidents from th e electric railway bu siness this year, 
to take up work in another fie ld. ] cannot let thi s opportunity 
pass without, so far as 1 am able, expressing in this public man
ner a very sincere personal regret that thi s change has occurred. 
] refer to H. C. Mackay, and l am sure everything I can say and 
fe el at his withdrawal ·wi ll be repeated by each one of you. The 
record of Mr. l\fackay is so well known that I need not recapitu
late it here , but this association has gained some of its accom
plishments from him and he deserves a ll and more than we can 
give him in the way of thanks and respect. T recommend a reso
ltttion that he be elected an honorary member of this association, 
with full privileges of the association for all time. 

Becattse of th e resignation of Mr. Duffy from the committee on 
standard classificat ion, th e committee on s tandard form of r eport 
and th e . committee on international fo rm of report, 1 have ap 
pointed \.Villiam F. Ham, chairman of the committee on stand
ard classification, and Elmer I\:l. \Nhite, to be a member of that 
committee. Henry J. Davies succeeds Mr. Duffy as member and 
chairman of the committee on international form of report . The 
vacancy in the committee on standard form of report has not 
been filled. 

F rank R. Henry has succeeded :rv1r. Mackay in the committee 
on standard classification, and Fred E. Smith has been appointed 
a member of the committee on international form of report, to 
succeed me. 

Th ese many changes are importan t and mean much in th e 
coming work. • 

And now I come to what, in my mind, is a very important sub
ject. T want to say a few words to you about the accountant 
and his duties. 

Tl1e old time, when ,ve were bookkeepers and no more, has 
passed, I believe, permanently away. So much more is demanded 
of us and confidently expected that we measure up to the require
ments, that I cannot refrain from mentioning the matter, even at 
the ri sk of being long in this address. We a rc ce rtainly at thi s 
present time in a much different place than we occupied ten years 
ago. There is no doubt that greater demands are made upon tt s, 
as a class, than there were at that time. \Ve arc not mere tabu
lators of figures any more. We have become in a large measure 
bu siness advisors, and one of the five senses making up the whole 
of the bus iness body. Therefore, it is well to g ive consideration 
to our needs in fi lling our duties up to which we must measure. 

The necessity of a broad mind is so appa rent that it mu st he 
recognized. The nature of the work we perform tends to train 
us into ha ir splitting and petty detail, and if we permit full swing 
to that tendency we m11 st each find ourself in such a narrov,: way 
that the larger and more helpful work mu st be performed by 
someone else, although it is quite within our present duties and 
our capabi lities. There are much greater things than making 
figures balance. Don't fo rget that. We must learn to analyze, 
to pull apart and compare. Nnt alone the accounting systems, 
but the fina11eial plans of our own and other companies. Banking 

method s and the trend of money; the corpor ation and taxation 
laws of many States ; th e procednre foll owed in r eorganization , 
and many other things which w ill readily occur to you ar e no,v 
rCquired. T hese make it necessary th at \Ve mu st read and study 
much and patiently, that we may come up in the full est sense to 
our opportunities. 

Confidence in figure s is frequently helpCd hy confidence in the 
accountant ; therefore , what w e really ar e is o f inestimable value 
in the place we fill. N o one will cont radict me wh en 1 say that 
just now one of the most needed d ements in bu siness is confi
dence. You are the only one who can fi x that for yourself. 

We mu st a lso keep up . with th e times. Th e eas iest thing we 
can nndertake is to get in a mt, and it is the most dangerou s to 
our futur e. Keep 11p with your offic e and the offi ce up to the 
times, but hy that I don't mean to adopt every idea p1·esented to 
you, but be informed about it anc l think some out yourse lves. 
Get away from a small conception of th e du ties of the office and 
fill la rger ones. As we do so sha ll the larger ideas be considered 
as a part of the requirements of a modern accountant. 

Thu s, briefly, do 1 throw out an idea l hope we may all con
side r, an<l as a recapitulation l make use of Shakespeare's Jines 
in Hamlet: 

.\n rl. these fe w precepts in th y memory: 
L ook th ou charac ter. Give th y thou g h t no t on gue, 
N or an y 1.inproportion '<l thou g ht hi s ac t. 
R e th ou fami liar , but b y no m ean s vulgar. 
The fri end s thou h as t , and t h ei r ad optio n tried, 
Grapple th em to th y soul with hook s of ~teel; 
lh1 t <lo not Juli thy palm with enterta inment 
flf each n ew-hatch'd, unfle<l g' d com rade. Rewar e 
Of entrance t o a quarrel; but, bein g in, 
ll car't, th at th ' opposed m ay b ewar e of th ee. 
G ive eve r y man thin e ear, hut few t hy Yo ic e; 
T ak e each man's cen sure, but r ese r Ye thy judg m ent. 
Costly thy h abit as thy purse can bu y, 
Rut not express' d in fancy; rich, n ot gaudy ; 
For the a ppar el oft proclaim s the m an ; 
Neith er a borrower, n or a lender b e : 
For loan o ft lo ses both itself and fri en (!, 
And b orrowing dull s the e(!ge of hu sbandry. 
Thi~ above a li ,- to thin e own se\f be tni c ; 
And it mu st follow, as the ni ght the <l ay, 
Th ou canst n ot then b e fal se to any man . 

ELECTION OF OFFICERS OF THE AMERICAN STREET AND 
INTERURBAN RAILWAY ASSOCIATION 

(R eceive<l by Telegraph.) 
At the meet ing of the American Street and Internrban Railway 

Association. held on Friday 1-.'Iorn ing, Oct. 19, J ohn 1. Beggs, 
president of the 1vfi lwaukce Electric Railway & Light Company, 
was elec ted president for the ensuing year; vice-president, C. G. 
Goodrich, vice-president and general manager of the Twin City 
R apid Transit Company ; second vice-pres ident, J ames F . Shaw, 
pres ident of th e Boston & \.Vor ccster Street Railway Company ; 
third vice-president , Arthur W . Brady, pres ident of the ln<liana 
Union Traction Compa11y. The executive committee is composed 
of the offi cers of th e parent association and the president s of th e 
affili ated associations as announced on page 736 of this issue. 

Only a short time remains now un til all that is left o f the 
ol<l horse-ca r line leading from Santa Monica, Ca l., to the Sol
diers' Home will be but a memory. The Los Angeles-P acifi c 
Railway Company, \.vhich has been operating th e road during 
recent yea rs, has abandoned its franchise and the rail s are heing 
torn away to make room for a magnificent houlcvard that is to 
occupy Nevada Avenue for it,; entire length . T his street r ailway 
line, one o f the few r emaining hor se-car roads in Los Angeles 
County, was built nineteen years ago. Th e franchise fo r the 
Santa Ivlonica & Soldi ers' H ome R ail road was granted in 1887, 
and upon the completion of the road th ere was a g reat banquet 
at the Arcadia Hotel. The franchise was issued to VY. n. Vawter. 
Local people financ ed the road and operated the picturesque line 
between the eucalyptus-lined avenue unt il it fe ll into the hands 
of th e Los Angeles-Pacific Company. Since the const ru ction of 
th e trolley road to the Home Ly way of Brentwood an <l \Ves tgatc 
the necessity for the Nevada A venue route has passed. T he 
Brentwood line will soon he <l ouhl c-t racked for the entire d is
tance. T he douLle track will extend along Ocean Avenue fo r its 
entire di s tance, an<l along San Vincente Bo11lnard lo the Soldiers' 
Home. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Oct. T7, r906. 

The Money Market 
The most important development in the monetary s ituat ion 

du ri ng t he pas t week hns been the decided st rength in di scounts 
abroad. The Bank of England advanced i '.s minimum rate to 5 
per cen t , whi le the open ma rket ra tes at the other principal 
cente rs have ru led materia lly higher. T he streng th of the foreign 
money ma rket has been refl ected in a slrn rp advance in ra tes fo r 
s terling exchange he re to a point that precludes fu rthe r imports 
o f go ld from Europe, and has a lso resulted in the shifti ng o f a 
conside rable amou nt o f our indebtedness fro m London to New 
York. Otherwise the change in the foreign situation has no t 
m:i. teria lly affected local condi t ions. T hus fa r ou r bankers have 
been abl e to meet their matur ing obliga tions abroa d, and no doubr 
they wi ll be able to do so a s they mat ure, as it is expected that our 
expof ts o f g rain and cot ton will be mo ;·e th:- n sufficient to pay o ff 
these obligations, and to prevent a r ise in exckmge rates to a point 
th:1t wonld necessitate the ex portation o f gold. As a ma tter of fac t 
the s11 pply of commercia l bills du ring the current week have been 
sufficient to cause a react ion o f about 8o points in sterli ng from 
the recent high level. The situa tion a t home has ru led somewhat 
eas ie r, and rates for both ca ll a nd t ime loans lrn ve susta ined 
fur ther recess ions, notwithstanding the heavy transfers of funds 
from New York to the principal inland cities fo r crop moving 
and gl·Hera l business purposes; and the heavy shipment of go ld to 
Crnada. Th e demand fo r money fo r stock speculat ion ha.s been 
conside rab ly smaller, owing to the comparative inact ivity in the 
stock nn rket. T he inqu iry for money has been la rgely fo r three 
months, and the ra te fo r tha t matu ri ty has ru led fir m at 6 per 
cent. For the othe r perio ds o fferings have been rathe r liberal. 
money fo r five and six months being practica lly u nlendable at s¼ 
per cent. I\'Ioney o n call has ranged from ..J to J per cent , the 
average rate fo r the week being about 3½ per cent. Since Sept. 
IO, th e date when Secretary Shaw's relief pbn went in to effect, 
our banks and banke rs have secured in E urope and Austra lia 
about $-45,000,000 gold, which, toge ther w ith the special depos it 
of about $26.ooo.CXXJ Government funds in the national banks has 
placed the loca l in~titutions in a better pos it ion to meet the heavy 
d r:t in being made upon thei r resources. T he bank s tatement, pub
lished last Saturday, was more fa vorable than expected. Loans 
increased $r3,3z6.6oo, due in p:ir t to the sh ift ing of loans from 
l~urope to New York. Deposi ts were large r by $19,437,300. Cash 
increased $8,46o,ooo, but as the r ese rve required was $4,859,325 
mo re tlu n in the preceding week , the su rpl us r ese rve was in
creased by $3.6o 1,275. The surp lus now stands at $13,024,400, and 
co mpa res fa vo rably with the rese rve held in corresponding periods 
o f for mer yea rs. In 1905 the surplus ,vas $ ro.2 r1,400; in 1904, 
$15,433.250; in 1903, $17,433,250; in 1902, $5.6o8,250; in 1901, 
$15.-465,775, and in 19 00, $4,465,925. 

The St ock Ma rket 
The stock ma rket has been dominated by moneta ry and politica l 

in fl uences d uring the week , and the lower price level is a natu ral 
resul t of the rathe r un fa vo rable change in the situa tion. T he 
ad vance in the Bank o f E ngland ra te of discount was fo llowed by 
a sha rp upward movement in exchange, thus arresting the import 
movement of go ld to this side. The higher money rates abroad 
also resulted in a shifting of accounts from E urope to N ew York , 
and th is was largely responsible fo r the increase in the loans of 
the New York City banks shown in the last statement o f the 
clear ing house institut ions. Otherwise the strength in the E uro
pean ma rkets has not been refl ec ted in the loca l money ma rket, as 
it is generally believed that our ex ports of cotton and gra in will 
be mo re than suffici ent to meet our indebtedness abroad. 

The political situatio n is a deterrent to any pronounced init ia
tive on the long side of the market, and the dominant interests are 
not encouraging specula tive activity at the present t ime. While 
this m ay be based on sentiment, it is backed by the feeling that 
the elect ion of the Democrat ic and Inde pendent League candidate 
for Governo r would be fo llowed by unfavorable developments 
a ffect ing the market. and more part icula rly the shares of the public 
service corpora tions. Aside from money a nd politics there has 

been an absence o f any developments ca lculated to st imulate 
spect: lative opera tions fo r e ither account. T he rea l signi ficance of 
the iron ore deal is not yet fully appreciated, but when the election 
has become history th is deal will likely be gi ven greater pr01111-
nence, and other plans of importance will be di sclosed. Technic
ally the market position is sound. Stocks a re concent rated in 
s trong hands, and, barring accident, there does not appear to be 
any good ground on which to base expecta t io n that the large 
holders will attempt to distribute thei r stocks. Speculat ive interest 
on the pa rt o f the pub!ic is running into mining stocks rather 
than to rai lroad and indust ri al securities. T he continued strength 
of the copper meta l market and the la rge ea rn ings o f. all the 
copper companies is sufficient warrant fo r the movement 111 the 
copper stock s, and as a major ity of these sell at low prices, the 
public is respondi ng to the invitat ion to part ic ipa te. The strength 
o f U nited States Steel has been one of the featu res, but there was 
heavy profit-taking on the advance. Attention is being given to 
the fac t that the November interest ·and d ividend payments will 
be la rge, and tha t p repa ra tions to meet these will be ma de during 
the second half o f the month, wilh the probability of a .flurry in 
the money marke t in the clos ing days o f O ctober. Speculative 
sen timent is more Optimistic than o therwise, but there iS noted an 
unde rcur rent of conser vatism, and the bel ief in some quarters that 
the present level o f prices has pretty well disco unted all the good 
news pas t and prospective. 

T he local t ract ion situation is pract ically unchanged, but the 
sha res of these companies a re under the influence of political 
poss ibilities. The election o f the Republican candidate for Gov
erno r would remove a ll apprehension o f un reasonable interference 
wi th these companies and would natura lly st imulate a more con
fident feel ing regarding this class o f stocks. 

Philadelphia 

T he trad ing in the local t raction securit ies was rather more 
active in the pas t week, and although prices at t imes have di s
played mor e or les:S irregularity, the general t rend of values was 
towar ds a higher level. Interest in the ma rket centered to a great 
ex tent in the shares of the Lehigh Valley Transit Company, both 
o f which advanced sha rply on report s of la rge earnings. The 
common stock, after se lling at 12ft advanced to and closed at 
16½ , about 3000 sha res chang ing hands, wh ile the prefe rred, after 
decl ining a fraction to 23, rose to 27¼ , and closed within a sma ll 
frac t ion o f the highest. A bout 3000 shares were dealt in. Phi la
de lphia Rap id T ransi t was active, upwa rds o f 5000 sha res changing 
hands, fro m 28¾ to 28¼ and back to 28½ . U nion Traction dis
played fi rmness, about 6oo sha res selling at 64¼ and 64¾. Odd 
lots of American Rai lways brought prices ra ng ing from 52 to sr¼, 
and small amounts o f P hiladelphia common and prefe rred brought 
49. P hiladelphia Tract ion was steady, with sa les a t g8 and 97¾ . 
O ther t ransact ions included Railway Co mpanies General at 6¾, 
Conso lidated Tract ion o f New J ersey a t 78, United Companies o f 
New J e rsey at 56, and Readi ng Traction at 37. 

Baltimore 

T he fea tu re of the Balt imore traction ma rket was the strength 
in the United Ra ilway issues, nearly a ll o f which scored subst; ntia l 
advances. The free common stock sold to the extent of 400 
sha res at 15 and 151/.i , and about 1500 sha res o f the depo sited stock 
brought 15¼ and 1 .;½. T he 4 per cent bonds rose from 88¼ tci 
891/8, on .purchases of about $50,000, while the certificates repre
sen ti ng income bonds deposited advanced from 68¼ to 70, on the 
exchange of upwards o f $ rno,ooo. The free incomes sold at 69 
for $13,000. T he new re funding 5s so ld at 88¼ and 8g for 
$33,000. Othe r sa les were : City & Subu rba n s s at I rn½, Norfolk 
Railway & Light 5s, $ 11 ,000 at 99½ a nd 100¼; Norfolk Street 
Railway 5s at 108 a nd 107¾, and V irginia Electric Railwa}' & 
Development 5s at 100. 

Other Traction Securities 

It is expected that a meeting of the representatives of the 
Chicago traction companies will be held this week, and that an 
agreement will be reached upon the plan for cafrying on the 
negotiations with the city of Chicago. The Easte rn interests are 
sa id to ·b~ satisfied with the present s itua t io n in Chiqgo, and a 
settlement o f the matters under discuss ion is looked for. Trading 
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iu the Chic:igo tract ion issues during the week has been ve ry 
q1 ,iet. !\.i ct ropo li tan E levated prefer red sold from 68 to C6½ for 
sma ll amo unts. Chicago & Oa k Pa rk Elevated brough t 55~ for 
a small a mount. Unio n Traction common changed hands a l 47~. 

and the preierred sold at 17 ¼. A small lot o f Chicago City Rail
way sold a t q o, and \Vest 0 1icago sohJ al 29. T he Bo,;ton nnrk c: t 
was ve ry quiet bu t fi rm. Boston E leva ted decl ined fro m 155 to 
153, but subscriuently recovered all o f the loss, about &Jo shares 
changing hands. l\fassachusc tt s E lectr ic ad vanced from 18 to 19 
on pu rch:-tscs of about 1500 sha res, and ahout 8oo sha res o f the 
prefer red sold fro m 69½ to 72 and b:ick to 7 1. \ Ves t E nd com
mon brough t 9-t½ and 9-1-½, and the pr erred sal t.I at T08. 

Security Quotations 

The fo llowing table shows the prese nt bid quotnt ions fo r the 
leading trac t io11 s tocks, and the active bonds, as compared wi th 
i<lSI week: 

American Railways 
Boston E leva ted . 
llrooklyn Ra pid Tran sil 
Chicago Ci ly .... .. ....... . 
Ch icago l ' n ion T r:iction (common) 
Chicago Un ion Traction (prderred) .. .. 
C leveland E lec tric 
Consolid a1ed T ,action o i New J ersey 
D etroit U'li t ed 
lnterboro ugh-:\ l et ropolitan, W. r 
Int c.-rborough-Mctropolitan (p referred), \V. 1 
Int erna ti onal T raction (comm on) .. . 
Internation al Trac tion (p r eferred), 4s ... 
i\I anhatta.n Railway 
Massacl;usett s Elec tric Cos. (common) 
l\l ns sachuse t ts Electl'ic Cos. (preier reJ) . . 
:\f ctropolitan Elevated, Ch icago (common) . 
'.\J etropolitan Eleva ted , Chicago (prdcrred) .... 
l\ l c:tropoli tan S treet . . . .... ... ... .. .... · "" · 
Nonh American 
!•forth J ersey Street Ra ilway . 
Philadelphia Compan y (common) 
Ph ilad elphi a R :ip id Transit 
!'hilad elphia Tract ion ... ... .. . .. . · ·~·· · 
P ub lic Ser vice Cor porat io n cert ifi cates .. 
Public Service CorJ)o ration 5 per cent n ot es 
South S ide El l'vateJ (C hicago) 
Third Avenu~ 
T win City, l\linn Mpolis (com mon) 
U nion Traction ( P h iladelphia) 
West E nJ (common) . 
West End (prdcrrcd) 

n Asked. • Ex-dividend . 

Metals 

Oct . 10 Oct. 17 
51·'¼ 52 

• .•..• 153 155 
18 my.._ 

. ....... nl50 

'* •¾ 
11½ 16¾ 

71 .. 
97 •95½ 
36¾ 31¾ 
16¼ 71½ 

60 
70½ 

.144 H3 
18 18¼ 
G0'/2 70 
20 2G 
66 66 

. .. . 104 100 
921, 91¼ 
27 27 

49 
2S 29 
97¾. 97¾ 
61 66 
96 9; 
93 93 

•.•.• 125 125 
.. 113¾ 112½ 

G-l½ G-1¾ 

According to th e '; Iron Age," th e enormous pressure upon the 
iron and stee l manufacturing plants is incr eas ing rather than de
creas ing, and is spurring the management to u nusual efforts. 
\ Vork at the highes t pressure is assured all along th e line fo r the 
fi rs t half of nex t yea r , and in some lines the commitments run well 
i~1to the second half. Increasing interes t cente rs in the su pply 
of raw ma teri a l fo r nex t yea r and the prices demanded fo r th em. 
Consi<ler able sa l<:s of lake ores ar e reported at an advance o f soc 
and as h igh as i Sc a ton abon th is season' s figu res. Steel billets 
cont inue scarce all over the country. 

T he demand fo r copper metal continues urgent , and 1noducers 
a rc taxed to their u tmost capacity. T he extraord inary demand 
has been r eflected by an advance of r%c a po11nd in elec tro lytic, 
to 2 1½ to 22 cents. Lake advanced to 213/1c to 22½c, and cas t
ing,;; were 2 rc to 2 11/ic to 2 r¾c a pound. 

NEW OFFICE BUILDING OF THE BIRMINGHAM COMPANY 

T he offices and headquarte rs of the Birmingham Railway, Light 
& Power Company, o f Birmingham, Ala., have been moved to the 
building a t the co rner of First Avenue and Twcnty•F irst Street. 
E ve ry depa rtment has quarter s of it s o wn, and the lay-out gen
erall y is conside red a model one. On the fi rst fl oor there is a 
d isplay room, about 23 ft . x 100 ft. , which is U<;Cd by the light 
and power de partment. In the rea r o f lhis room thc r<' is a model 
kitchen, showing all the clevicl.'S fo r using gas and elec tr icity to 
a<lvant age. In addition to thi s equ ipment it is proposed late r 

on to insta ll a model bath room with var ious heaters and other 
elect rical devices. T he dcmon'>tr:ition room proper is on the 
thi rd floor. H erc cooking ancl ligh ting with ga s and electricity, 
and in fact everything per tainiug to the use of gas and electricity 
fo r domestic purpo<;es are s h 0\\' 11 ;iml e:-<pla incd. In the rear on 
the fi r st floor arc the offices of Ccorge 1-J. Har ris, superintendent 
of the s treet railway depart men t, and of George F. Atkinson, 
supe r inte ndent of tran~portntion, a s well as the offices of the 
claim agent. The second floor in front contains the offices of 
Pres iden t Robert J emison and Vice- f-'re ..,ident J . /\. E mory. The 
director's room adjoins Mr. J i.:ini <,011'.c; office. The remainder of 
that floor is taken up with the ofl\Ces of the aud itor, secreta ry and 
the heads of th e gas and electr ic departments. Besides the 
demonstrating room on the thi r d Ooor, lo wh ich refe rence has 
already been madC', the re arc lhc offices of the purchas ing agent 
and the mete r dq1:1rt i11ent. The offices of Ford, Bacon & Davis, 
engineer s of the company, occupy the fonrt h Ooor. The priva te 
offi ces arc in front and the c\rn ft sme~ are in th e large r oom on 
the T wenty-F irst St ree t side o f li1e bu ilding. I n the basement 
are the workshops and offo:c~ of the s team heating department. 

---♦♦♦-

THE CLEVELAND & SOUTHWESTERN COMPANY'S 
NEW SHOPS 

At a 1m:eting of lhe d irecto rs oi the.Cleveland & Southwestern 
Traction Conwany recently a committee was appointed to 
agret' on plans fo r the eriuipmcnt of the new repai r shops, which 
wi ll be located l)l!tside of E lyria, on the west ern divis ion. T he 
committee will decide whether to ca rry out a ll of the plans im
mediately and spend $75,000 in the bui ldings and equipment, or 
to spt nd only $50,000 in the improvl'ments fo r the present. In 
any eyen t, the layou t will he very comple te. T he old shops a t 
Rockport will be reta ined to take care of some of the light work 
fo r the sou th ern division so that it wil l not be necessa ry to semi 
a ll the ca rs to Elyria. T hi s improvement w il l augment an ex
pense of $25,000 spent in track i111p rovement s during the past 
few month s and $2jo,ooo .?>J)ent for cars and equ ipment. The 
rnrnpany is now ~ecuring est imates on the cost of installing an 
addi t ional tu rbin e and boilers in its E lyria power station to take 
care o f the needs of the Clevela 111.I, Ashland & Mansfield exten
sion to the sys tem. which is now well unde r way. The var ious 
physica l imp rbvernents and the impro,,ements to the service have 
greatly helped ll1e bus incc:.s of the company, as ev idenced by the 
fact that the earnings have increased on an average o f $8,300 a 
month thus fa r th is yea r. /\ considerable portion of the imp rove
ment s is being mad<.· out o f the ea rnings of the company, and 
whi le this method of fina ncing ha <:. elimina ted a ll d ividends, the 
stockholck rs a rc c; howing no disposition to complain. 

------+·♦+----

PETITION FILED AGAINST NEW YORK, NEW HAVEN & 
HARTFORD IN MASSACHUSETTS 

T he ri ght of the ~cw York. New H aven & H art fo rd Rai lroad 
Company to engag:e in the s1rce t • railway busin ess in Massa. 
chusct ts is again q ue.., tioncd in th at State. Atto rney-General 
D ana Malone, in his own name a nd in the name of Comm is
sio ne r of Co rporat ions \Vill iam R. T refry. has filed fo ur in
fo rmat ions in the Suprcmc Court of Massachusett s, two o f th em 
aga inst thC' Kew York, ~ ew H aven & H artfo rd R ailroad, one 
against the \Vorcester & \Vcbste r Stree t Ra ilway, and o ne 
aga inst the \Vebster & Dudl ey St r i.:et Rai lway Co mpany. It is 
charged by the Attorney Genera l in the proceedings aga inst the 
l\'ew Ha,·en road that the company has taken and held stock, 
d ividends and bon ds, and ha s guaranteed the paymen t of the 
bo nds of the \Vorcestc r & So ut hbridge, the VVo rceste r & Black
stone Va lley, the \Vorcester & Webster, t he \Ve bster & Dudley, 
the Be rksh ire and the S pringfield Street Rai lway Companies. 
T he proceeding is broug ht unde r Chapte r 372 of the Acts of 
1906, under which a corpora tion can be rest rai ned fro m exercis• 
ing a fran chi se and privilege no t authorized under its charter. 

In the action against the street ra ilway companies a decree 
fo r the disso lution o f the corporations is asked under Sec tion 
58 of Part 3 o f Chapter 463 of the Acts of I9CJ6 On the gro und 
that the companies have vio lated the terms of the ir cha rter by 
jlermi tti ng the acf1u isitio n of their stock by the Consolidated 
Ra ilway Corn1)any, a foreign corporat io n, which is not author ized 
by any law of the Commonwealth of Massachusetts. 
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REPORT OF THE NEW YORK CITY RAILWAY COMPANY 
FOR THE YEAR ENDED JUNE 30 

On Monday, Oct. 8, as noted briefly in the STREET RAILWAY 

JO U R NAL last w eek , the N ew York City R ailway Company 
is~ ued it s pamph let rep or t fo r the yea r ended June 30, 19o6. The 
incom e accoun t co mpar es as follows: 

1906 19(5 
Gross receipts . . . .. 
Upcr.i.t ing expenses 

Net earnings , 
Oth er in come 

... . ................ $~1.937,944 
..... . ......•.... . . . . • ..•• • •••• ••. 12,6:!4,783 

.. $9.:n3,161 
124,7-14 

$20,888,124 
12,871,423 

$S,G16,701 
441 ,603 

Tota l in come ......................... . ...... , .. , .... , . . $9,739,905 $9,061,3 1.)4 
Tax, rent, int erest, etc.. . ...... . .. *11,950,903 11,858,246 

D efi cit ..... . .............................. . ..... . ...... 1$2,212,998 $2,79 6,912 

* T h e special franchise tax which is i n- l itigation , is not included. The 
a m ount of thi s tax for the fiscal year, based upon t he assessment for the 
calenda r year 1905 a" daimrd by the Sta te, a nd after deducting the var ious 
fran chise payme n ts to the city wliich the company is entitled to deduct, an d 
also certain red uction s concc<lcd by the Sta.te, is approximately $537.000. 
P roceedin gs arc now pen din g which are e xpected to result in a substantial 
reducti on in thi s a mount . 

t This defi cit will be further increased by the amount of the special fran
chi se tax ·when a~cerlain cd. 

M ILEAGE AND T R AFFIC STATISTICS 
Electric 

Doro u gh of Man hattan. ...... ........... 223,24-4 
B or ou g h of Bronx and W c~tchc ster Co. 201.030 

Tota l ..... . ;$124,274 

* I ncl u des mileage POt operated and track s in houses. 

PASSENGERS LARRJED 

H or se 
92.532 

*Total 
315,776 
201.030 

$fil6,806 

Rev enu e Transfer Tvtal 
11oron gh of J\lanhattan ................ $::91,354,877 $17,8G3.SGG SG69.99-1,743 
lforo ugh of Bronx and W estcl1 ester Co. 4D ,145,560 23,707,097 72,852,657 

Tot al s .. . . . . . ..... $440,51>J,437 SJ02,316,%3 $6-12,847,40) 

The gener al balance sh eet as of Jun e 30, 1906, compares as 
follo ws: 

ASSETS 
1906 El05 190-1 

Co n struct ion, equipment, lease a_11d 
francliise ..... $101,816,300 $100,275,544 $145,583.380 

A d d iti on s and betterments, leased lin es. 2::l,710,818 23,2-32,630 23,0-10,058 
D eposited w ith tru s t companies........ G26,196 lffi,414 
J nvestm en t s 
Mat eria l and suppli e,; 
Cash ..... . 
Cash t o pay coupons and rent ..... 
Cash to redeem bonds .... 
Cash o n d eposit with Kew York City .. 
Notes r eceivab le .. 
Acco u,nt s rece iv ahle ..... 
~:let. Sec . Corp. sub. to N . Y. City Ry. 
Acc rued accounts .......•...... .. 
P rep'd and undistributed acco unh .. 
Cen tral Crosstown con~tructiGn fond .. , 

11,50'J ,623 
897,288 
690,\)46 

l ,217 ,8 D7 
9",0\IO 
2,500 

1,49-1,009 
682,6,SO 

6,379,000 
15,931 

644,19'2 
814,821 

10,942,248 
97G,S78 
9{10.587 

1,057.696 
108 ,240 

2,fiOO 
1,4:J-1.099 

783,9(16 
8,052,()JO 

1G,7jO 
!'iGJ.®6 
8H 3-l9 

5,211.687 
1,231.188 
1,231.188 
1,136,178 

160,000 
2,51)0 

88,725 
592,93-1 

8,0!i2.000 
13 ,893 

419.767 

Tot a ls .... . • •. . • . . $150 ,594,3:Jl $1-19,659.824 $187,612,fiiS 

LIADILlTIES 
Capital s tock ................... $61,404.000 
F u.nded debt . . . . . . . . . . .. . . . . . . . . . . . . . . . 50.996,000 
New York City Railw .i.y s ten •year no te. 1,761,000 
Ce nt ral Cro sstown two-year n o tes ..... . 
R eal es tate mortg;:1gcs ................ .. 9W,OOO 
Metropol itan security Co mpa ny 
Notes payable 
Accou n ts payable .................. . 

7,5fl3,500 
.. "23,521.,0'JO 

1 ,469,720 
Coupons and rent due and unpaid ..... , 
Employees' d eposit s ... . 
U n claimed wages .................. . . . 
T r a,:i sfer tickets .................... .. . . 

1.217,897 
23 ,702 
13,979 
. 7,090 

A ccru ed in terest and rent............. 1,950,096 
Ac cru ed t axes •. . . . .. . .•... .•. . .. . . . . . . .. 1,745,584 
\-Vages, et c. 
Central Crosstow n cor. struction account 
R eserve for replafe ...........•....... , 
P. & L. def. .•.....•............. .. ..... 

814,821 
205,63,S 

3,042,727 

$80$03,100 
f)(),810,000 

660.(1()(1 

950,000 
9$.56.80(1 

20.0.·•a.546 
1,926,116 
1.059,696 

27,714 
10,701 

6,29G 
1,924,80:l 
1,485,344 

814,349 
125,9-12 
782,585 

$72,111,SO~ 
92,332,000 

660,000 
2,250,000 

950,000 
9,556,800 

8fil,OOO 
1,483,209 
1 ,136,177 

28,29-1 
5,770 
2.489 

1,896,370 
1 ,296, 023 

86,6S9 

3,279,~2 

Totals •. .. $150,594,391 $H9,G59,824 $187,6I2,56S 

"Jnc\udes $15,2-10,752.99 due by the subsidiary companies of the T h ird 

A venue Railroad Company t o th e Third A venue Railroad Company, and 
$6,936,00J due by the N ew York City Railway Company, Union Railway 
Co m pany, o f K ew Y ork City, and M etr o politan Street Railway Company to 
th e J\.Ietro politan Securiti es Company. Ther e ha s b een elimi,natcd from the 
lia bility " n o tes p ayable " a nd from the a sset " notes receivable" $3,206,710.77 
of n o t es payable of compa ni es in the sy s tem owned by other companies in 
th e syst em. 

In hi s· r epo rt Pres ident H. H. Vreeland says: 
T h e o pera tio ns of the pas t fi scal year cover a full twelve 

m o nths' perio d of competition with the subway; whereas during 
the precl'din g- year the subway was in operation but eight months 
a nd then o nly over a portion o f its present system. The in
cr ease o f a lmo st 5 per cent in the gross earnings over the pre
vio us year realizes the expected r ecovery and adjustment of the 
surface railroad tra ffic under new conditions, indicating that the 
increase in th e short-haul busine ss is rapidly overcoming the 
loss of lo ng-h aul traffic that has gone to the subway. 

T h e incr ease of $353,358 in operating expenses is chiefly due 
to la rge r expenditures for maintenance and improvements of 
track a nd roadway and of equipment. 

T he fi xed ch ar ges include the increase in the annual rental 
paya ble under the Third A venue Railroad Co mpany lease, which 
fm fo ur years from A pril 13, 19()6, is at the rate of 6 per cent 
upon the Third A venue Railroad Company stock, instead of S 
per cent as was the case for the preceding two years. A slight 
d ecrease in int er est has resulted from the refunding of the fol
lowing bonds by an issu e of lvfetropolitan Street Railway Com
pa ny 4 per cent refunding bonds reserved for that purpose; 
$1,000,000 seco nd mortgage 5 per cent bonds, Broadway Surface 
.Kai lrn ,ui Co mpa ny ; $50,000 first mortgage 6 per cent bonds, 
Fo rty-Second Str eet & Grand Street F erry Railroad Company; 
$50,000 first m o rtgage 6 per cent bonds, Twenty-Third Street 
R ai lway Compa ny; $ 150,000 5 per cent d ebentures, T~enty
T hir d S treet R ailway Company. 

Exte ns ive impro ve m ents and additions have been made to 
th e property durin g the year in converting horse lines to the 
s tandard electri c system of underground conduit; replacing sin
g le-t rack road wi th do uble-track road, making important con
n ections in existing lines by construction of new electric track 
and rebuilding and enlar g ing car hou ses to provide increased 
faci li ties for h ous ing the additio nal equipment acquired. 

T he 145 th S tr eet line of the FL George & Eleventh Avenue 
R a il road Com pany has been co mpleted from Broadway to 
Eighth A ve nu e a nd put l. 11 full o per ation, connecting the East 
Side and \Vest Side lines of the subway, and also connecting the 
Ki ngsbridge line b y a sh ort cut with the elevat ed road at 145th 
street in place of the lo n ger route to 125th Street. 

The r ebu il<l ing of th e Grand street line from the East River 
to the Nor th R iver has been co mplet ed and is now under electric 
o perat ion , with a bra nch line to Brooklyn yia \iVilliamsburg 
Bridge. Th e necessary altera tions to the Corlears Street and 
Grand Stree t car h ouses have been completed. The rebuilding 
of the 129th Street and A m sterdam Avenu e car house No. I is 
well under way, and will b e in condition this fall to accommo
date a bo ut m o m o r e electric cars. 

T he old car ho use a t Ninth A ve nu e and Fifty- Fourth Street, 
wh ich was part ially destroyed by fire, has been replaced by 
a m od ern one-sto r y fireproof building calcul at ed to carry three 
a<ldi tio nal s to ri es wh en r equired. The forty electric cars to 
rep lace those lost in the fir e have been pmchased and received . 

T h e car h o use at F o rty -Second Street and Twelfth Avenue, 
,vhi ch was entirely d estroyed by fire early in the spring, is being 
r eplaced by a o:ie-story building, with a capacity for sixty-five 
electri c car s. The n ew cars to replace those lost and partially 
destroyed by the fir e haYe been order ed for fall delivery. Thirty
t,vo new long closed cars ha ve been added to the equipment of 
th e co mpan y in a dditio n to those purchased to replace those lost 
by fir e. E lectric switches have been installed at many im~ 
po r tant points, ther eby eliminating the necessity for the em
ploy m ent of special switch tenders. 

A n impo rtant conn ection was made across the new Bronx 
Ri ve r Bridge at \Vestchester Avenue which, with a new double
track line from the Bronx River to Westchester in substitution 
fo r the old single track, creates a continuous and valuable direct 
line from 129th Street and Third Avenue to the center of \Vest
ches ter. 

Th e White Plains road from Morris Park Avenue to Olin 
Avenue has been converted from single track to double track, , 
making a third continuous double-track road from Manhattan 
to Mt. V ernon. On 161st Street an additional track has been 
laid from Mott Avenue to Morris Avenue with the view of ex
t ending the double track to Third Avenue. On First Street, 
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lv1t. Vernon, a double-track ext ension has been constructed from 
First Avenue to Second Avenue for the purpose of contributing 
better terminal facilities at the New York, New Haven & Hart-· 
ford Railroad Company station. The relaying of tracks on south 
Broadway from the south line of Yonkers to Kingsbridge, which 
has long been d elayed and obstructed pending the completion of 
the sewer construction, is now under way and when completed 
will open up an important line connecting Yonkers with the 
subway at Kingsbridge. 

Th e dangerous grade crossing with the Port Morris branch 
of the New York Central & Hudson Riv er Railroad Company 
on Southern Boulevard near 142d Street has been eliminated by 
the construction of a bridge over the steam railroad tracks. 
The new car house at Yonkers h as been completed and con
tributes the much desired improvement in the facilities for the 
economic handling of the cars at that point. 

The equipment of the company during the year was increased 
by the purchase of 25 long open and 25 semi-convertible cars , 
which cars are now in operation. In addition, 25 large closed 
cars are now being built (or delivery ea rly in the fall. 

Applications have been made and are now pending for about 
fifteen miles of double-track extensions in th e Bronx and its 
outlying district, which extensions, if granted, will develop new 
territo ry and meet the local demand for additional transportation 
faciliti es. 

The litigation which is n ow in progress to support the con
tention of the company that the assessments levied by the Board 
of T ;:ix Commissioners are excessive, has not proceeded far 
enou i;,h to permit of a definite calculation as to the amount of 
the reduction which may be obta ined in these assessments. It 
is expected, h owever, that a substantial r educt ion will be realized. 
\~/hen the amount of the special franchise taxes has been finally 
ascert.: ined th ere will be a corresponding increaso.: m the charges 
to income for the year and a proportionate decrease in the sur
plus ava ilable for interest and other fi xed charges. 

Senral pieces of real estate not now needed in the business 
of the company have been disposed of at good prices and the 
proce· ds, $516,000, deposited with the trustees under variou:; 
mortf·1ges subject to such investment as the trustees may ap
prove. 

---.+-+-------------

CLEVELAND TRACTION SITUATION 

Th e Cleveland Electric has submitted an amended proposition, 
which gives several concessions over the original ordinance pre
sente<l several weeks ago. lt provides for more libera l paving 
concessions, gives the city limited power in regulating transfer 
privikges and provides that at the expiration of the g rants the 
city rnay take over the property without having to pay for the 
franchi se value. This is announced as the best proposition that 
the company will make. 

The Forest City Railway Company ha s submitted a new gen
eral proposition covering all grants heretofore made and asking 
for fr anchises covering all the liu es now operated by the Cleve
land Electric, which expire between 1907 and 19ro. These in
clude tbe \-Voodland Avenue and Kinsman line, Detroit Avenue, 
Franklin Avenue, Scovil Avenue, \Vest Twenty-Fifth Street, Su
perior Avenue, Payne Avenue, 105th Street, St. Clair Street and 
on Ninth Street from St. Clair Street to Prospect Street. The 
proposition proposes to settle the controcersy over free territory 
by making everything free terri tory included within the circle of 
2 miles from the Public Square. A new feature is contained in 
th e clauf; e g iving the city the right to r educe fares below 3 cents 
at any time that it is shown that the company is ea rning more 
than 6 per cent on the amount actua lly invested. Double trans
fers are offered on cross- town lines and th e city is g iven the 
power to regulate the transfer system, establishing tran sfer points, 
control and regulate the car service, and determine what fre
quency must be run on any line. 

A new ordinance has been introduced hy one of the city coun
cilmen cal ling for 2½-cent fare, twelve tickets for 25 cents with 
no transfe rs and revokable franchi ses. The councilman hopes 
to induce one of the contending companies to take tip thi s pro
posal. 

The Common P leas Conrt has rcfns~d to gran t a permanen t 
injunction to restrain the city fr0m a llowing- the Forest City Com
pany to cut a rigl1t of way through Prn11klin Circle, a public park, 
on th e \Vest Side, and within a few minutes after the decis ion 
was made the Forest City Company had a large force of men 

laying the track through the park and cutting the Cleveland Elec
tric' s Franklin Avenue line. This was dqne without notice and 
the people on that district were great ly inconvenienced. T his 
action compl etes the miss ing link in th e low-fa re company's Ful
ton Road line and 110\V only the contest over the free territory on 
Detroit Street prevents it from operatiug cars to the center of 
the city. By virtue of a permit issued by the Board of Public 
Service, no franchi se having yet been secured, the Forest City 
Railway Company is laying tracks on Bridge Avenue for an
other line through the west side of the city. An injunction suit 
has been brought by property owners. 

As sta ted recently, in the STREET RAILWAY JouRNAL, the Cleve
land E lectr ic Railway marl.e a demand on the city solicitor to 
bring action to nullify the franchise of the Forest City Railway 
Company on the ground that the l\1ayor of the city is financially 
interested in furthering the st reet ·railway enterprise. The com
pany has now decided to bring another suit on it s own account 
covering the same contention. This suit will involve an interest
ing point in law, for while admitting that he has lent his credit to 
the Forest City Company, I\layor Johnson denie s that he is finan
cially interested in the project. 

The Cleveland Electric has started a new line· of battle by con
testing the rights of the Forest City to use the free territory 
tracks 011 a number of streets which the low-fare company pro
poses to use. The action is based upon a Ia,·: which makes com
pulsory common u se of track only when the new company has 
trackage equal to one-eighth of that of the old company in opera
tion on the street. The Forest City Company has no tracks on 
several of the streets in question and it has no line in operation 
at the present time. 

The City Council has adopted a resolution requesting the 
board of elections to place before the people at the November 
election the propositions of th e Cleveland Electric Railway Com
pany and th e Fores t City Railway Company for franchises for 
street railways on the streets of the city. It will be remembered 
that the proposition of the Cleveland Electric Railway Company 
provides for a twenty-year grant at seven tickets for 25 cents 
and universal transfers on all its lines. The Forest City Company 
offers straight 3-cent fare and franchises revokable at any time 
with ultimate municipal ownership. The arrangement provides 
that the two companies shall share the extra expense of the 
election a nd that each company shall have a representative in 
every voting booth. The bringing of the matter to the vote of 
the public now depends upon the decision of the Secretary of 
State as to whether the question can legally be submitted in this 
manner. 

The Cleveland E lectric Railway Company has filed in the 
common pleas court its much talked about blanket injunction 
case asking that th e Forest City Railway Company and the city 
authorities be restrained from in any way interfering with the 
property of the Cleveland Electric, and asking that all franchises 
g ranted to the low-fare company be declared void on the 
grounds that the Mayor of the city procured the incorporation 
and organization of the Forest City Company, and that he was, 
and is sti ll , fina ncially interested in the company. It is alleged 
that the purchases of cars and electrical equipment were made 
through the personal responsibility and g uarantee of Mayor 
Johnson, and that the 1-layor guaranteed a nd assumed the re
sponsibility for payment to property owners of the cost of pav
ing in consideration for th e granting of consents to the new 
company, 

At the Council meeting last week the Cleveland Traction 
Company, which is projected by Frank DeI-Iass Robinson, an 
old stree t railway man, asked that a new street railway route be. 
established in the form of a loop in the downtown district. 

The Forest City Railway Company ha s a large force at work 
0 11 Bridge Avenue, between Fulton R oad and \Vest Twenty
Fifth Street, and it is expec ted that thi s route will be used to 
reach \Vest Twenty-Fifth Street free territory in case that the 
Cleveland Electric secures an injunction against the use of the 
alleged free territory stretch on Detroit Avenue. The Forest 
City Company is leaving no stone unturned to have its first 
line in operation to the Public Square before th e ,-efe rendurn 
vote can be placed before the people at the November election. 

The Cleveland Tramways Company has been incorporated 
with a capitalization of $50,000 by C. E. Sanders, I-I. J. Craw 
ford, C. L. Brooks, R. F. Dennison and \V. D. Whiting. It is 
supposed that the new company was fo rmed for th e purpose of 
bidding on the twelve East S ide routes for which the Forest 
City Company has made application for grants. If the new 
company put in a lower bid than that of the Forest City Com
pany, it would have to be accepted. 
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IMPORTANT INTERURBAN HEARING IN MASSACHUSETTS 
POSTPONED 

The hearing announced by the M assachusetts Railroad Commis
sioners fo r Tuesday, Oct. 16, on a petition by the Boston, Lowell 
& Law rence Electr ic Railroad, for an electric railroad over private 
fand was pos tponed so as to permit the Commiss ioners to go over 
th e ronte by automobil e. This they will do \Vednes day, Oct. 24. 
N o dat e has been set for the postponed hearing, but one will 
probably be dec ided upon for ea rly in November. Ex-A ss istant 
Attorney-General F . H. Nast a ppeared for the petitio ning com
pany. In oppos it ion were registered \ V. H. Coolidge for the 
Boston & 1\faine, Bentley \V. \Varren for the Boston & Northern, 
an d A . D. Claflin fo r th e Lexington & Boston. 

The petition ask s tha t the Ra il road Commiss ioners certify 
that public exigency requires the building and operation of the 
road, and is the first pet ition o f the kind to come befor e the Com
missioners . All other r equests for a pprova l have come up under 
the street railway la w. which covered practica lly all electric 
propos it ions before· 1as t winter 's n ew law was passed, ma king a 
new cla<:.s of the .so-called inte rurban propositions (la rgely ove r 
private r ight o f \Vay) wilh the official des ignat ion "electric rail 
road." A h ea ring on a similar pet ition for the proposed Boston & 
E astern E lectric Ra ilroad, proj ected from Baston through E verett, 
Chelsea, Revere, Saugus, Lynn a nd Salem to Danvers an d 
Beverly, has been fixed fo r Nov. 21. a lso be fore th e Rai lroad 
Commiss ioners. 

Specia l in teres t attaches to these first hearings on account of 
specula tion as to how th e Rai lroad Commissioners will deal with 
the ques tion o f pub lic exigency. U nder the law, they a re to 
approve the pla ns only in case they are sati sfied that public 
exigency a nd convenience requi re the road. This would be a com
pa ratively s imple p rob lem if Massachusetts ,vere made up of terri 
tory sparsely built upon aud devoid of ex isting ra ilroad a nd ra il
\Vay lines. It has been a simple problem fo r the mos t part in 
dea ling wi th street railway propositions, for th e reason tha t mos t 
o f these have bee n pro jected only in terr itory where their probable 
effect could ha rdly be :mylh ing else tln n benefic ia l. The problem 
in dea ling with these roads has been r ather to make sure that the 
roads themselves we re bona fi de and workable proposition s, rather 
th an to settle a doubt as to their ad va ntage to the public in the 
event of their being actu ally buil t and operated. 

But ,vith th ese electri c ra ilroads the whole matter is different. 
Each of the electric railro:i ds which have so fa r been proposed
a nd about eve ry other such line that migh t be sugges ted as a 
workable proposi tion-marks a nearly s t ra ight course between 
two o r more cities, under condit io ns tint will admit of hio-h 
speed. ,vith comparat ively little da nger, a nd, therefo re, that g i~·e 
promise o f noteworthy advantage to th e traveling public; but 
each o f these lines, on the o ther han d, will cut a ruthless swath 
through te r r itory already covered by a more or less closely drawn 
network of existing street r ailways, all in operation a nd many o f 
them giv ing th ro ugh se rvice as efficient as their n ecessar ilv ind i
r_cc t lines w ill a llow. J n ma ny cases the in trod uction of a through 
lme would reduce th e business o f existing companies to mere 
local or feede r service, with effec ts as detr imental to the te rritory 
as a whole as the introduction o f the fast th ro ugh line would be 
advant :-igeou s. 

Some such situation as this has been fo reshadowed in the ex
perience of Massachuset ts with the only true in te rurban road that 
has so fa r been built-the Bosto n & \ Vorces ter. \Vhen that road 
was put th rough, the Newtoi1 system of railways h ad just been 
placed unde r one manag:ment, a nd a through se rvice was being 
developed bet ween F rammgh am an d Boston. The opening of the 
\Vorces ter line, with it~ high speed a nd ht;avy car s, seriously 
a ffected the through business of the olde r ne twork of lines, a nd 
left the sys tem unalter ably local in its scope and efficiency. 

-----++-
PRESIDENT MITTEN REPLIES TO MAYOR DUNNE REGARD

ING MEANS TO PREVENT ACCIDENTS 

T. E. J\I i~ten, pres ident of the Chicago City Railway, has 
made r eply 1n a rather lengthy letter to 1fayor Dunne's recent 
con:imtmicatio n regard in ~ the ad?ption of measures to prevent 
acc idents on ca rs. President Mitten regards the use of the 
M inneapolis type of gate as impracticable in Chicago as long 
as the present terminals are retained. He states that when the 
J n dian a ~ venue type of car was being d esigned he investigated 
th e ~uest1on .of gates on cars , and a new car of the T\.vin City 
R ap id_ T ransit Company, fitt ed with gates, was shipped to Chi
cago m orde r that the merits of the gates might be carc:fully 

considered. It was fin ally concluded that the use of the gates 
was n o t practicable until the downtown terminals were straight 
ened ou t. But, in view of the posslbility of using them at some 
future time, t he India na Avenue car s were so designed as to 
permit th e insta llation of gates. 

In o rde r to inves ti gate the " pay-as-you-en ter system" which 
is b eing used successfully in lvTontreal , President Mi tten sent an 
expert on tra ffic t o that city, The r eport of the expert, who 
remained in l\Jontrea l about a month, was so favorab le that 
Pres iden t M itten later visited the citv himself and was both 
su r pri sed and pleased with the mann~r in which loading and 
u nload ing of passen ge rs was accomplished. He intends to con
s ider fur th er the p racticability of adopting the scheme for use in 
Chicago . 

Mr. !viitten urges the enforcement of the so-called " :flipping" 
o rdinance as a m ean s of preventing accidents. The railway com
pa ny, he says, is powerl ess without the assistance of the police 
department to prevent acc idents occurring through the ":fl ip
ping " of cars. 

-----------+ ♦+----------

JOHN I. BEGGS ON THE REGULATION OF PUBLIC 
. SERVICE CORPORATIONS 

At the m eeting of the \Vestminster Men's Club, of Milwaukee, 
held T h ur sday, Oct. 11 , the r epresentatives of the 1vf ilwaukee 
E lectric Railway & Light Compa ny, "\ Visconsin Telephone Com
pany, and lviilwat1 kee Gas L ight Com_pa11 y, the three largest public 
serv ice corpor ations in th e city of M ihvaukee, delivered speeches 
favo ring intelligcnl and h onest regulation of corporate interests. 
As pr esident of the Milwaukee E lectric Railway & Light Com
pany, J ohn I. Beggs made a strong argument -for the substi
tution of a Stat e commission of three men removed from the 
influen ces o f municipal po litics in regulating public service cor
pora tions in pr efer en ce to the r es tri ctions placed on a company 
by a common council. 

'' I invite and always advocated proper, reasonable, and intelli
gent r egulat io n of public se rvice corporations, for in my judg
ment it affords a protection against the confi sca tor," Mr. Beggs 
is quo ted as saying . " Corporations are not afraid of regulations 
removed from the caprices a nd whim s o f petty politicians. 

'" I do not think th at any of the large public service corpora
tion s are afraid of h o n es t r egula tio n. \Vhat we are most afraid 
of is th at th e p r esent fren zied public opinion will bring about 
a condi tion of a ffairs in which the corporatio ns will receive but 
li tt le considerat ion. \ Ve are afraid of the regulation of the 
demagogues of a commo n council who have developed a hatred 
toward all corporations and have gone forth as the 'saviors of 
the dear people.' 

·· Securi t ies of publi c ser vice corp orations are quoted at higher 
fi gures in th e Stat e of 11.Jassachusetts than in any other State 
in the Union . \Vhy ? For the simple r eason that there we find 
sane an d honest regulatio n. No road can enter there that 
,vould make competition ruinou s. No additional capital can be 
agreed upo n with out a substa ntia l r eason for issuing the stock 
and s ta tin g to th e commission the purposes to which the addi
tio nal capi tal is to be devoted. 

'·Anoth er example is th e State of Missouri. Several years ag6 
a yellov,· p ress in the ci ty of St. L ouis started an agitation in 
,vhich they main ta in ed that th e assessed valuation of the street 
railway properti es in that city should b e increased to $50,000,000. 
T h e official s of th e company argued that the valuation should not 
exceed $17,000,000. O n the State Tax Commission at that time 
was Governo r F olk, w ho h as acquired a national reputation, and 
Attorney Gen era l H adley, who has made the Standard Oil peo
ple come to tim e. A ft er conducting an investigation the as
sessed valuation of the properties was increased but a few hun
dred thousand dollars. 

" This illust rates the b en efit of sane regulation. Gentlemen, I 
tell you that the public service corporations of the country arc 
having difficulty in borrowing money because of the frenzied 
public opinion of th .. e present time.'' --REPORT OF THE NEW SOUTH WALES GOVERNMENT 

TRAMWAYS 
The report of the New South \Vales Government Tramways 

for the quarter ending J nne 30, r9o6, is as follows: Miles in oper
ation 126, increase ¼; revenue £223,864, increase £17,228; ex
penditure £162,755, decrease £ 8,782; car miles 4,I18,903, increase 
6o,331; earnings p er ca r-mile r3d., increase 3/,id.; expenses per 
car-mile 9¼d., decri;'a se ¾d.; number of passengers carried 37,
g8r,r29, increase 2,746,997. 
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EARNINGS IN ST. LOUIS 

The report of the a uditor of the U ni ted Ra ilways Company, 
issuc1I Sept. 15, shows tha t the gross ea rnings of the compan)' 
inc re:lsed $466,290, t he net ea rnings $353,788. and the net income 
$361,43 t, between J an. 1 and Aug. 31 , 1go6. over the earn ings and 
inco me of the corresponding period of 1905. Tbe net inco me o f 
August, 19o6, shows an increase of $254 over that o f August, 
1905, 

T he report of the eight months between Jan. I and Aug. 31 is: 
Gross earnings and other income, $5.991.o---i9 in 19()6, as compa rct] 
to $5,524,759 in 1905, an increase of $...t66,290; expenses. taxes and 
depreciat ion, $J.7II ,270 in 1go6, as compared to $3,5S)8,768 in 1905, 
an increase of $ 112,502; net ea rnings, $2,279,779 in Jgo6, 
as compa red to $1,925,99 1 in 1905, an increase of $753,788; 
charges, $1,585.374 in 1900, as cot_npared to $1,593,017 in 1905. a 
decrease of $7,643, and net income, $C9-t-.~05 in r900, a :-. com
pared to $JJ2,97➔ in 1905, an increase of $36 1 431. 

The repor t for August is: Gross ea rn ings and 01hc r income, 
$796,56 1 in 1go6, as compared to $751,810 in 1905. an increase of 
$44,75 1 ; expenses, taxes and deprecia t ion, $49,1,226 in 1906, as 
compared to $-H7,9I5 in 1905, an increase o f $-t5,31 1; net ea rn ings, 
$303.335 in 1go6, as compared Lo- $303.895 in 1905, a decrea se of 
$56o; cha rges. ~198,026 in 1906, as compa:·ed to $198,8..lo in 1905, 
a dec rease o f $314. and net income, $105.3c9 in 1go6, as com
pared to $105.055 in 1905, an increase of $25--1. 

-----+·♦-+-------------

WILL CHECK BAGGAGE FREE 

Free checki ng of baggage promises to b<'come practi c:'11\y uni
versal on the inte rurban lines of Ohio and Indiana. Th is is largely 
due to the effo rts of the Central Electric Railway Associa tion to 
secure a uniformity of pract ice on th is import ant subject. The 
2-cent fare la w in Ohio, applicable to the stea m roads, which has 
provided stronger competition for the electri cs on the long
distance busi ness , also had some bearing on the subject. The 
announcement has been made that in the future all the Schoepf 
syndica te properties in Ohio and Ind iana will cchck 150 lbs, 
of baggage free. T he Dayton & Troy, 'Western Ohio and T oledo 
Urba n & Inte rurban lines operating the Dayton-T o ledo limited 
se rvice will al so shortly make a s imila r announcemen t. The roads 
across Northe rn Ohio in the E lectr ic P ackage Company alliance 
have long checked baggag1.: free, so that this leaves only <wo 
or three lines in Ohio with the lines o f the Detroit Gnitcd sys tem 
north of Toledo, which still make a charge for h;mdl ing bag
gage. The fact that some roacJs ha ve charged fo r the chec~ing of 
baggage while others have not has been a decided harn.l ~caµ !O 
long-distance business and ci n annoyance to th e roads which d id 
not favor the c.:h:1rgc. This recent change will do much towards 
inducing a ll the lines to cater to the long-distance inter- lin e 
business. 

-----+-♦-+---

HAMILTON-HOLZWARTH TURBINES TO BE MADE BY 
FELTEN-GUILLEAUME, LAHMEYER WORKS 

The H ooven, Owens, Rentschler Company, o f H amilton, 
Ohio has licen sed th e F elten-Guilleaume, Lahme_yc r \Vcrke, 
Frankfo rt-M ain, Germany, to build the Hamilton H ol zwa rth 
tu rbine throug hou t Germany. The F elten-Guillea ume. Lah
mcyer \.Y e rke is o ne of the largest elec trica l concerns in Ger
many, with a capi ta l of $ 20,000,000, and occupies the sa me posi
tion abroad as the General Electri c and \Vcst inghouse Co m
pan ies do in A meri ca. The works manufacture both wa ter and 
steam turbines , wi re cabl es, generators, motor s and all classes 
of electrical machin ery, havi ng recen tly boug ht the co nt rul or 
the Escher, ·w yss Company, Zurich, Switzerland, thus contro ll
ing the Zoelly steam turb ine syndicate of Germany. T he Felt cn
Gui lleaum e, Lahmeyer Wcrkc have taken uµ th e manufacture of 
the H amilton-H o lzwarth turbine after a very ca reful investiga
tion of th e differen t steam turbines and after a series of mos t 
careful tests o n this particular type of machine which \Verc madl' 
at the Unive rs ity o f Darmstadt. 1\ result of the lests referred 
to above will be ready fo r publication in a few weeks. The 
Hoovcn , Owens, Ren tschler Company has a duplica te o f this 
machine at it s works, which ha s al so bee n tested and is ready 
fo r immediate shipment. This turbine is of 500-kw capacity, 
three-phase, 6o-cycle, 2300-volt, adapted , for 18oo r. p. 111 . 

IMPORTANT BRAKE CONTRACT 

The Nationa l Brake Company, of Buffalo, N. Y., th rough its 
president, G. S . .Ackley, has closed a contrac t with the St. L ouis 
Ca r Company whereby the laller adopts the Peacock brake on 
all cars where gea r brakes arc used. The car company ceases 
the manu fac tu re and sale of all gear power brakes except the 
Peacock. Th e control runs to th e end o f th e Na tional patent, 
abo ut fourteen yea rs. and carries a large init ia l order for brakes 
to be installed on cars now building. 

NEW YORK TRANSIT COMMISSION APPROVES ROUTES 
FOR BROOKLYN, RICHMOND AND MANHATTAN 

T he Rapid Transit Comm iss ion of New York has approved 
th e pla n outlined by Borough Pres ident Coler, of Brooklyn, for 
a system of rapid transit s ubways fo r the boroughs of Rich
moml, B rook lyn a nd Manhattan which was ap proved by the 
l3oard of Estimall.' am! Appo rt ionm ent sc me months ago. A 
co111111unica tion s ig ned by A lexander E . Orr, president of the 
Rapid T ransit Commiss ion, has been recei\'Cd by the Board of 
Es timate. In his lette r Mr. Orr agrees wi th all of President 
Coler 's plan, except as rega rds the Broadway spur, which , 11:r. 
Orr SJys, wo uld overload the system. The line proposed would 
begin at Pelham llay Pa rk , in the Borough of the Bronx, fol
lowing \ VestchcSl l r Avenue: 10 the South C' rn Boulevard as an 
eleva ted ro ad ; th ence as a subway west on 138th Street to a point 
near the intersec ti on of Lincoln Avenu e and Eas t 138th Street ; 
thence under the Harlem RivL'r and Third Avenue and the 
Bowery to the Rallery. At a po int near th~ in tersec tion of the 
Bowery and Canal Stree ts a d ivergent b ranch is recommended 
to connec t wi th the l\ lanhat tan Bridge. and then pass ing over 
th e bridge and under F!atbush Avenue to F ort Hamilton. Near 
the intersec tion of 138th Street and Fourth Avenue there would 
be another dive rg ent branch extending under Fortieth street, 
New Utrec ht Avenue and o ther stree ts to a point in Eighty
Sixth Street near its in tersectio n wi th Bay Thirty- Fourth Street, 
a m) from thence on an elevat ed road over Eig hty-Sixth St reet 
a nd Stillwell Avenue to Co ney Island. 

_... 

ANOTHER IMPORTANT HUNTINGTON IMPROVEMENT 

In order to take care of it s constantly inc reasing beach busi
ness the Los Angeles-P aci fic Railway Company has planned to 
four-t rack the greater portion of it s lin es. From Vineyard, where 
the power house uf the company is located, th<' rights o f \vay 
l1ave been secured to Venice fo r two additional rracks, and fur
th er rights of way on to Ocean Park and Santa Monica have 
been promised '"·hcnever needed. From Viucya rcl to Venice th e 
distance on the Los Angeles-Pacific is 9 miles ; to Ocean Park, 1 I 

miles, and to Santa :Monica, 12 miles. T he Plala Del Rey branch 
will not be four-t racked all the way, but will get the benefi t o i 
the double _., et of tracks as far as h ·y. \ Vhen the four-track 
system has been comple ted, the two crn ter lines will be used 
cxclusin ly for flye rs and the running time will be reduced, al
though flye rs a rc now so numerous tha t no mo re could be U'>e<l 
on the line. e\·en wilh the extra tracks in commiss ion. l lndcr 
th e sche<lllle plannccl, there will be a flyt.r for the lJcaches e,·e ry 
7Vi minu tes from the company's sta tion on Fourth Street. A 
feature of the four-track sy~tem that is in vogue on ly in the 
largest citi es of the East, will be the running of trains o f three 
or fo ur trolley c:i. rs on excl1 rsion days. Of the 100 new cars 
rl:!cent ly ordered hy the company, one-fourth of the number will 
be used as trailers. T he new fttll y equipped cars wi ll be of the 
fou r-motor, 300-hp var iety, all equ ipped with the unit control. 
There will be additional local St'n'icc on th e slower cars, using the 
outs ide tracks , :i_ ,;:, well as the faster schedu le to be adopteti for 
the flyers. The fou r -track system \\'i ll lJ e in u,;; c probably within 
a year. T he work at prescut i!l in standar<lizin:; the entire sys tem 
o f the Los Angeles- Pacific, and not unti l th is is finished \vill the 
building of the add itiona l set of tracks beg in, but already prepa
ration s for tlu: m ,ire bei11 g- made by cxca\'ating , making cuts and 
widen ing banks. \\'o rk ,\ ill be rn :.ht:d according to the increase 
iu lJusiness , a lthough the neetl for the fnur- track system has long 
been obviou s. 
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CHICAGO ELEVA TED TRAFFIC FOR SEPTEMBER 

For the month of September trafiic of the South Side Elevated 
showed a daily average decrease of 727 passengers, o r .81 per cent, 
compared with the corresponding month last year. The decrease 
was evidently due to the State Street line of the Chicago City 
Railway Company. Since the latter was changed from cable to 
electric it has sho,vn a great increase in business, and it parallels 
the north and south division of the "L" road. 

The Northwestern Elevated made the best r ecord for the month 
with an increa se of 4.30 per cent over the corresponding month 
last year. The j\,[etropolitan h ad something of a halt. Its pe r~ 
centage of gain was 2.05. the smallest of the year. The figures 
follow: 

}IETRCJPOLITAN E L EVATED 

r9o6 1905 Increase Per Cent 
January 129,730 116,or3 r3,7r7 11.82 
F ebruary . 135,570 121,177 r4,393 11.90 
March r38.16g 124,853 13,316 ro.66 
April .... 137.477 124.9-16 12,481 9.98 
May ..... r36.735 125,16-i: II,571 9.24 
June .... r33,974 r24,56g 9.4r5 7.55 
July ..... 123,370 113,578 9.792 8.6g 
August 123,512 116.395 7,II7 6.11 
September 126,975 124,427 2,548 2.05 

SOUTH SIDE ELEVATED 

January 92,4o6 84,659 7,747 9.03 
Februa ry .... 95.077 88.173 6.904 7.83 
March .... 95,4G6 91.384 4,o82 4.46 
April 95,756 91,(_)0I 3,855 4.l9 
May ........ 97,159 Rg,97r 7,rR8 7-99 
June ........ 101,770 93,9-1' 7,829 8.33 
July ...... 92-976 85,272 7.704 9-03 
A ugust ... 88,539 85,288 3,251 3.8r 
September Sg,749 89,022 *727 *o.8r 

NORTHWESTERN ELEVATED 

J anua ry ..... 81 , r9r 73,728 7.463 I0.12 
F ebruary 83.572 78,773 4.799 6.09 
l\Ia rch .. . ... 85,r54 80,500 4.654 5.78 
Apri l ....... 84,244 79 ,7i9 4.465 4.98 
May ... 8r ,748 77.863 3.885 498 
Jnnc 80.165 75.837 4,328 5.70 
July ....... 73,308 67.488 5,820 8.62 
1\ugust .. 73,176 68.938 4.238 6.14 
September .. 77,soS 74.307 3,201 4.30 

* D ecrease. 

------------+------
POWER PLANT ACCIDENT IN CONNECTICUT WITH 

DIRE CONSEQUENCES 

A n accident to the plant of the New lvf ilford Po,ver Company, 
:1bout II :oo o'clock Sunday morning, Oct. 7, left the two cit ies of 
Ne,v Bri tain an<l \ -Vatc rbury in darkness Sunday night , a nd put 
mos t of the towns bet\vcen the two cities in the same plight. In 
addition to thi s the trolley se rvice in towns between \-Vaterbury 
and New Britain, operated by the Connecticu~ Railway & Light
ing Company, was demoralized, together with the line from 
W aterbury to M t. Carmel. The running time between \Va terbury 
an d 1\'It. Carmel is about an hour a nd a quarte r, but the first car 
after the accident was 4 hours on the trip. On Monday no fac
tories in the two cities mentioned could be operated. The acci
dent consisted in the breaking away of the bank of the canal 
which leads from the power company's dam at Merwin sv illc to the 
turbines at Bulls Bridge, wh ere the power house is located. The 
raceway is built of ea rth without masonry, and a leak in a section 
of it which runs through a strip of marshy ground had been dis
regarded. One hundred feet of this embankment gave way, an<l 
the water rushed out across the land of J. S. Kinney and flowed 
into the Housatonic River wi thout do ing any damage except to 
the embankment. \Vithin a moment from the time the embank
ment gave way every trolley car in \Vaterbury, Cheshire, South
ington, Plantsvillc, Millda le, Plainville east of the raihvay cross
ing, and N ew Brita in, was at a st;:mdstill just as the morn ing 
travel was at it s height, and there the cars r emained anywh ere 
from I to 3 hours, according to circumstances until the auxi liary 
plants were got into commission. 

MEETING OF NEW YORK RAPID TRANSIT COMMISSION 

A t the meet ing of th e R apid T ran sit Commission last Thursday 
the extension of the subv,.ray from K ingsbridge to V an Cortlandt 
Park, at a cost to the city of $735,000, was autho ri ;/':ed, and the 
New York & New J ersey Railroad Company was granted an ex
tension of one year, until J an. I, 19o8, of the time in which it is 
to complete its North R iver tunnel line for operation. Pres ident 
\Vinter, of the Brooklyn Rap id Transit, advised against a subway 
connection for the bridges, and favored a n eleva ted loop, but 
sa id his company would not be wi lling to pay the city a nything 
for the use of it, as it ,vo uld not earn anything. V ice-President 
Bryan, of the Interborough, said h is company would refuse to 
allow the city to use the existing elevated st ructure as pa rt of the 
loop unless th e construction of the th ird track on the East Side 
elevated lines were allowed. 

----+♦+-

TOLEDO & INDIANA EXTENSION 

The Toledo & Indian Rai lway Company h as finally completed 
a rrangements for th e extension of its line westward from Bryan, 
Ohio. The plan of building di rectly to Fort Wayne has been 
changed, and instead it is probable that the line w ill be bui lt from 
Bryan to \Vaterloo, Ind., connect ing at the latter point with the 
Toledo & Chicago Interurban Railway and operating into F ort 
\Vayne over it s tracks. It is stated also that arrangements will 
probably be made for th e op eration o f th rough ca r s from Indian
apoli s to Toledo by ex tending the present Ind ianapolis-Fort 
\Vayne se r vice over the Toledo & Indiana. This w ould make a 
very direct route between these two important centers, the dis
tance being about 235 miles. P lans for a through interurban 
se rvice between Toledo and Chicago will doubtless be developed 
a little later over this route. The Toledo & Chicago In terurban 
now h as a line in operation to K endallville. What is known as 
the Bucklen line is in operation from Sonth Bend to Goshen and 
from Goshen to Kendallvi ll e, 31 miles, another line is now build
ing. The Chicago-South Ben<l line, also under cons truction, 
would complete the through line. The gap f ram Bryan to Water
loo is 25 miles. 

-------------ARRANGEMENTS FOR TESTS OF SAFETY DEVICES BY 
MASSACHUSETTS RAILROAD COMMISSIONERS 

The Board of Ra ilroad Commiss io ners o f Massachusetts, in 
public session at Boston Oct. 3, received suggestions from the 
ma nufac turers of sa fety devices for use on street ca rs, in accord
ance w ith its adve rtised purpose to do this, and then intimated 
the ma nner in which it will proceed with th e inves tigation called 
for by the Legis lature. After thi s action it tu rned the inventors 
over to Commiss ioner Bishop, who made cursory examination of a 
number of the devices, and arranged with such inventors as de
s ired it for a practical test on a street car which the boa rd will 
soon have in o peration for demonstration purposes on a pa rt of 
the Newton sys tem of railways. 

Opening the hea ring, Chairman J ackson said that the board 
was anxious to make the invest igation a tho rough o ne. He said 
the Commissioners had been maki ng personal inspect ion of fen de rs 
and other devices for some time past, a nd would continue to do 
so after the h earings ; but they ,vould be glad of any suggestions. 
Arrangements have been made with the Newton S t reet Ra il\vay 
whereby a car for expcrirn.enta tion w ith fende rs a nd other de
vices on a specia l section of track may be fo und at times to be 
specified later a t the corne r of \Va lnut Street and Commonwealth 
Avenue, in Nev,..-ton. Street raihvay companies themselves will no t 
be neglected in the search for in formation about the var ious de
vices under consideration, but the companies w ill be called into 
the matter through a special ci rcular to be sent later. 

To a ques tion as to whether this car would be available for tes t
ing other kinds of dev ices Chairman J ackson sa id that the boa rd 
would provide for a sui table t est of all invent ions that appeared 
to meet the requ irements of the legis lative reso lve . T h e Commis
sioners would even examine inventions shown in other cities, if 
they could be seen more readily in o peratio n at places where they 
arc a lready in actual se rv ice. More than thirty fenders, three 
headlights, one venti lating dev ice, five block s ignals, three switch 
devices, three fi re extinguishers, an d severa l other devices, such 
as tro lley retri evers an d special s ignals, ha ve been called to th e 
at tention o f the board. 
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STREET RAILWAY PATENTS 

(This department is conducted by Rosenbau m & Stockbridge, 
p~tent attorneys, 140 Nassau St reet, New York.] 

UN LTED STATES PATENTS ISSUED SEPT. 25, 1906 

83 1,530. Trolley Pole Controller; James F. Boggs, !'Jec<lles, 
Cal. App. filed Sept. 2 1, 1905. The trolley pole has a hnk con
nection with a horizontally positioned pnct1matic qlinder. ln 
case o f too grea t vc nical movement, ai r is automatically admit 
ted to lower the pole. 

831,542. Railway Rail Joint; \Villiam C. D cubcrry, Grceufi~ld, 
'I'etm. App. fil ed D ec. 28, 1904. A tongue aud slo t connection 
exte11<li11g from top to bottom of the rail and ~ccu rcd by bol ts 
pass ing th rough the web of the slotled ra il and through the 
to 11 g uc. Tile bol t holes in the to ngue a re elongated to allow for 
expansioil and contraction. 

831,550. Dri\,ing- and Braking Apparatus; Lucius T .. Gibbs, 
New York, N. V . A pp. fil ed Apri l 15, 1904. J\ 11 explosive en
gine fo r dri vi ng Lh e car is connected to a sto_rage lan~ by means 
of a iJipe in which a valve is mounled winch pe rnut gases of 
combustion to pass from the cylinder o f the engine to the tank, 
bu t p revents gases from passing from the tank to the 1.:ylinder. 
The brakes a re OJ-'erated in the usua l manner from the ta nk. 

83 J,562. I nsulated Track System ; i\ ndrcw :\lorriso n, P1~t s
burg, Pa. App. filed June 9, 1905. A railway 1rack having 
meta llic ti es, i11 sulati ng material between the rail s au~ t ies and 
insulat ing bushing fo r the bolts which secu re lhc rail s to the 
ties . 

831,597. Combined Rail Gage an d Brace; L ewis F. Bowman, 
Ankenytown, Ohio. App. fil ed May 3, 1go6. The base of the 
rail s is g ripped by suitab le clamps whereby the rail s may be 
spread apart or pulled togethe r by means of an adjust iug head 
mounted between the clamps. 

831,624. Electric Railroad ; J eremiah Murphy, Chicago, Ill. 
J\pp. filed Feb. 9, 1906. The third rail is supported from a stand
a rd and has a U-shaµed groove on its under side i11 which the 
periphery of a wheel constituting the collcetor ru ns. 

831 ,66o. Automat ic Rai lroad Switch; Robert K. F leeter, Lima, 
Ohio. App. hied Feb. 23, 1906. A su itable shoe on the loco
moti ve .. eni;,rages and depresses a bar which rocks a sh~(t on 
which is a g ea r segment meshing with a rack which is directly 
connected wi th the sw itch point. 

831,672. Truck Swi1ch-Operat ing Device; Louis Lovoy, Bir
m ingham, A la. App. fil ed June 14, 1906. Consists of a br. r 
located bet ween the rail s and att ached to the switch points, and 
adapted to slide lat era ll y of the track, a second bar also located 
between the ra ils and operative ly connected with the first bar 
and adapted to slide simultaneously therewith , and means car
ri ed by a truck for engaging and operating the last ba r. 

83 1,757. Track Lay ing }..fachine; Charles 0. \ ,Vescott and 
Frank P. Robert s, Puyallup, \,Vash. Apµ . filed ]Une 26, 1906. 
A ti e conveyer extends forward of the fo rward car and is sup
port ed therefrom, an inclined chute secured to th e L' lld of the 
ti c conveyc r by a slrap or hinge, a pair of blocks secured to the 
lowe r sides of the con veye r and the chute and a strut between 
the blocks. 

831 ,776. Rail Bond; Fred H . Daniels, \.Yorccster, ·Mass. App. 
fil ed June 8, 1903. A terminal fo r rail bonds, consisting of a 
plug having a substantially flat enla rge<l head with a I r:ms verse 
slo t fo rmed edgew ise there in from one side so as to di vide the 
head int o solid ca r and base µo rtions, w ith an int ervening ~lot 
bet ween ovening only at the edges o f the head, and a lug o n the 
uppe r s ide of the edge of the cap o,·erhang ing the 0 1,cn s ide of 
the slot. 

8J 1,777. Car Sc.i.t; lJcorge \ •V. Dryer, New Yo rk, N. Y. A pp. 
filed Dec. 27, 1~00. Detai ls of construction of a car scat o f the 
' ' wa lk-ovLr" type. 

83 1,782. l< a ilroad Crossover : Ed ward J . Foga rty, South Bend , 
Ind. A pp. filed ) a ll. 26, 19'.)6. 13cd -picces mounted o n the Lie.-; 
and cngagiug the rai ls on the opposite sides th ereo f, pavi1ig:
l,locks i11t c riol· ki11g wi th said bed-piecl' s and a bed o r foundation 
10 suppon sa itl paving -blocks. 

83 1.830. Rail Bond; John P. Cla rk, Ypsi lanti, M icli . A pp. 
fi led May 27, 1905. A rail bond having a terminal provided with 
a piece of wi re-cloth secured to its unde r side by solde r. 

83r,r.10. !vlotor or Eug ine; Cha rles C. Clark, Corn ing, N. Y. 
Ap1,. fik cl Sept. 13, 1905. A compressed-air dr iven engine in 
which provi-; ion is made for driving the same by ek-ctric means 
whcu the a ir supply i~ exhausted. 

81. r.970. P11eL11na lic Sandi:r; J ohn J . . Morgan, Ba lt imo re, ). ld . 

App. fi led J une 19, 19()6. Comprises a sand-r eceptacle having a 
plurality o f s:111d-di st ri Uuting devices sustained therein in differ
ent horizontal planes and a ir lubes in the receptacle a lso ar-
ranged in <liffr rent hori zontal planes. • 

832,058. Railroad T m.ck Layi11g Apparatus ; George r7, H . 
Hicks, Chicago, Ill . Apµ . filed April 4, 1906. Cons ists of a pionee r 
car hav ing a track thereon fo r a t ie-car, a boom pivoted lo the 
pioneer c,,r at a po int above the opC"rating position of the tie-car 
a nd hav ing a cha in-block su~pe11 dcd fro m the boom a nd mc::ms for 
con necting lhe cha in-block with a rai l whc rehy lhe ra il may he 
di sengaged from the c;ir, ~u r..penckd ove r its operative pos ition 
o n the roadbed during the laying o f ti cs thereon, and mt' ;.ins for 
quickly lowering tl~e ra il and hee ling it to place on the ties. 

832,092. Brakc-Shoc ; F rank R. Spear, Chicago, Ill. App. fi le,I 
Ocl. 20, 1905. A brake-shoe rn111pris ing a body and a cast m~dlc
a bk iron place secured to the body o r ad jaccllt to its back. 

S;p, 137. JZ;1ilway Switchillg and Signaling A pparatus; \Vi ll iam 
l\facolllbcr, Ruffalo, N. Y. .t\pp. filed F eb. 2 0, 1905. This paten t 
and those following to the same patentee, relate to means in a 
block s igna l system fo r present ing sig nals when s witches a long the 
track are operated. This patent pe rtains pa rticularly to preventing 
sho rl ci rcuil between the connections having any effect on the 
signa ls. 

832,138. k a ilway S \vitching J\pvaratus ; William Macomber, 
Ruffa lo, N. Y. 1\pp. fi led Feb. 20, 1905. Relates to mod ifications 
o f the above patent. 

832,139. Ra ilway Switching Apparatus ; \Villiam Macombe r, 
Buffalo, N. Y. App. fil ed Feb. 20, 1905. ~feans whereby the 
switch tongue may be rettm1ed to its init ial position at any time 
after a mowment has been begun and before the switch has gone 
to full reverse and been locked. 

832,L10. Ra il way Switching Apparat us; \Villiam :\Iacomber, 
Buffalo, N. Y. App. filed Feb. 20, 1905. \ lech:mism for moving 
and locking the rai l-swit ch ;i nd for making and breaking the elec
t ri c circu its as requi red by the system in connection ·with whi c-h 
it is used. 

832, q5. Brake-Shoe ; James F . Morrison, Chicago, Il l. App. 
fi led Jan. 8, 1906. Comprise!- a body and :1 cast malleab le iron shell 
inc-losing the body and having openings. with beveled walls 
therein to receive portions of the body. 

832, 1...46. B r:-ike- Shoe ; J ames F. )forrison, Chicago, Ill. A pp. 
fi led Jan. 8, 1go6. A brake-s hoe co m1>ri ~ing a body, a cast malle
able iron shell inclosing the body and dove-tailed r ibs on the 
sides o f lhe she ll. making- lockiug engagement with the body. 

832,153. E lect r ic Signal ing Apvaratus ; Cha rles J. O 'Neil , 
\Va shingfon, D. C. App. fi led Feb. 4, 1905. A meta llic pla te is 
sp ring against the rail ;rnd has ends curving away from til e rai l. 
T he fl li. nges of locomotive wheels presses t h e plate away from the 
ra il wherebv a ech:rnica l connectio n is made to a switch blade 
through a 1~echa11i sm which throws the blade oppositely at suc
cessive actuations. 

832,165. Railway S,vitch Operating and Controlling Apparatus ; 
\ Vilmcr \V. Salmon, Buffalo, N. V. App. fi led l\fay 17, 19o6. 
T his patent and the se r ies following relate to the same gcueral 
s ig nal installation as covered by p .. 11cnt 832, IJ7 (:-ibove . referred 
to). Tilis paten t covers means whereby the movement of the 
switch rai l m.J.y be reversed a t .J.ny point of movement and re
s tored to its init ia l pos ition, an<l also by which the actuating cur
rent is :iu tomatically cut off from the motor when a compleh! 
movement has taken place. 

832,166. Rai lway Switching and Signa ling Apparatus ; \•Vil mer 
Salmon and Frank L Do<lg-.on, 1-:uffalo, l\r . Y. App. fil ed J a n. 
6, 19o6. ). [eans for contro ll ing an outlyi ng s witch and signal by 
a sing le circuit which acco 1111)lishes seve ral functions. 

832,17..i . Ra il way S igna ling A1>paratus ; John D. T aylo r, Buffalo, 
N. Y. App. filed Jan. 22, 190-1. Improved mechanism and ar
rangcmellt of circuit s fo r re turning the signal to 11orma l befo re 
lhe c011t roller is put at indicat ion, ;rnd at the s:-ime time secure 
dynamic i11<l icatio11 when th(' coutrollcr is put al indii.::ation. 

832, 175. Rail way Swit ching Apparatus; J ohn D. Taylor, Hu f~ 
fa lo, N. Y. App. fi led L'cb. ~. 1go6. !d odificat ions of the preced
ing patent. 

832, 185. Right-A ni; le i\<ljustable Crossing for Electric Rai l
ways; Edward E. Gi llllo re, Piiiladelphia Pa. App. fil ed Sept. 27." 
1905. Ad justable cro ss-arms ;111d bracing members re111ovably 
secured the rdo, sa id cross-:irrns and braci ng membe n; being c-c n
t ra lly pivokd ~n that each bracing member moves in un ison \\ ith 
its nc"c; pcct i,·e cross-ann whe reby it is braced in :m y t>os itio n to 
which it nny be adjusted. 

8.12.186. C:.tr lkr:1ilcr : Lcnnmcl R. Gump. T oledo, Ohio. , \pp. 
fi le.J March 19, 11)()6. ,\ dc.- vice for replac itlg derai led cars con-
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sist ing o f inclined fl anged guide ways adapled to be secured to the 
rai l by a suit able clamp. 

832, 187. Sign::ll; Edwa rd A. l lalble ib, Buffa lo, N. Y. App. 
filed !\lay 22, 1905. A semaphore h<lving two signal arms o per
a ted, by a single rod. 

832,192. Railway Switching and S ignaling Apparatus; Win
throp K. H owe, Buffalo. N. Y. App, filed Aug. 29, 1905. Jl.foans 
whereby the sign :· ! circuit or circuits arc not complet ed until 
after the switch points a re moved to their propt r position ::ind 
locked, a nd means for breaking the sig nal circui t or circuit s if the 
switch poin ts a re eithe r m oved fr~m their pro per pos ition or 
unlocked. 

832.19_3. Rai lway Signaling Appa ratus; Winthrop K . Howe, 
Buffa lo, N . Y. App. filed N ov. 27, 19:>5. Comprises insulated rai ls 
in a block section. ,1 rele :-> sing magnet at on e end o f 1he block , a 
man ually-opera ted generato r a t the other end of the block and 
means fo r clos ing the generator in circui t with th e magnet. 

8,32.19.1. Raihvay Signal ing App;iratus ·, \i\Tin tb ro p K. H owe, 
Buffalo, N. Y. App. fi led fl.fay 17, 1906. 11e2ns for operating a 
home and distant signal, the one by tbc rotati un of the motor in 
one direction and the other bv rotation o f the motor in the 
opposite direction, ;tnd in so d~ing to cushion the movement oi 
the signals as they go to the proceed posit ion, and also to give 
indica tion of movemem o f the signals to the proceed position. 

832,195. Ra il way Signaling .\pp'tratu s ; VVinthrop K. Howe, 
Bu ff;i.\o, N. Y. App. filed July 20, 190,}. Relate s to mech::u1ism 
,vhich will effect ive ly oper;1te signals of th e semaphore type and 
which is capable of being incasc d in the signal post. 

832,202 . Safety Device fo r Ra il roads; Constantin Kl in ik, Tar 
nO\vi t z;, Germany. Ap p. file d F C'b. 6. rgc,6. A fl exible member 
trails behind a train in a suitable cond uit bet ween the track rail s, 
so that a following t ra in will be automatica lly s topped w hen it 
ar r ives in the danger zone determined by such flexibl e member. 

832.206. Amornatic Ca r F ender ; J ames A. \kMilla n, S:lnta 
Paula, C-il. ;\pp. fil ed Oct. 23, 1905. Co mp rises a pai r o f curved 
arms, a sc<'OJ) compr ising cross- rods which li e in slo ts in the a rms, 
w ires unit ing the cross- rods, the slots hay ing vari :rnt pa th s to 
cause the- fro nt.end of the scoop to lower 1,.vhen the scoop is re
tracted , mean s fo r yieldingly holding the scoop in forward posi
tion , :i nd a basket suppo rted by the arms wi th it s 10\ver portion 
arranged close to the scoop. 

832,243. A utomat ic Switch; H a rvey Dennis, Seattle, \ i\Tash. 
App. filed J a n. 2-l, 19oG. Detai ls of construction. 

832,297. Sa fety Device for Electric S igna ls : Fred B. Corey, 
Schenectady. N. Y. App. fi led J une 16. 1904. In order to preven t 
acciden t from fai lure of electric lights in signa l appa rtus, a relay 
is provided whid1 set s a train stop in case of interruption to the 
lig hting current. 

832,3 12. Section Insulator for Electric Railways; Ed\vard E . 
Gilmore, P hi la<lclphia, Pa. App. filed Sept. 2i, 1905. Compri ses 
an insulati 11 g body h ving wire-holding m embers at each e11d 
thereof, each of the .,{,ire-ho lding members provided with a s in
uous groove for holding the wi re an<l a clamping plate fo r press
ing the ,vire with in the groove. 

832,41 6. Elec t ric Railway ; Leon \ i\T. P ullen, Camden, N. J. 
A pp. filed 1\Iay 18, 1905. Relat es to that type of rai lway having 
spaced comact plates in the roadbed which are au tomat ica lly 
energized by magnets o n the car during it s passage. 

832,46.2. A utomatic Elect ric Brake ; Augustus L. D uwelius, 
Cincinnati. Ohio . • '\pp. fi led Th.fay 7, 1904, In conj unction with the 
u sual ha nd brake the invention comprises an electro-magnetic 
actua tor for operating the vehicle brakes, which is energized by 
cur rent froni a n elect rical generator on the vehicle, said gen
erator under normal conditions constituting the vehicle mo tor, bnt 
in the breaking opera t ion being t ransformed into a generator by 
breaking the circui t kading to the powe r source and concurren tly 
esta blishing a nqther circuit from the genera to r through the brake 
actuator. 

832,492. R ailway Crossing; Benjamin F. ~lartin. Da yton, Tenn. 
A pp. filed Ju ly 7, 1go6. Compri~es a cast metal frame formed 
oi sect ions having abutting portions, rails embedded in th e frame 
sections with their heads ly ing flush with the sur fa ce thereo f, 
sa id frame sections being provided with grooves on the inner 
sides of th e heads of the r a ils, bridging connections between the 
abutting portions of the frame sections to hold the same from 
lateral displacement. and tics connecti ng sa id portio ns to secure 
them aga inst longitudinal displacement. 

822,54➔. Automatic Trolley Guard: John R. French. L os 
Angeles, Cal. App. filed Nov. 15, 1905. The t rolley pole is h inged 

a t it s upper end, a nd when the pole leaves the wire the hinged 
sect ion moYes relati vesly lo the pole and actua tes a slide valve 
to admit air to a rel ri ev ing cy linder. 

832,54S. System o f Railway Signaling; H arry L. Johnson, 
T opeka, Kan. App. fi led April 29, 1905. A spring blade is held 
adj acent to the track rail and in the path of the wheel flange, so 
as to have contac t establ ished therewith by the passage of a train. 

---.. ♦+--------

PERSONAL MENTION 

J\IR. CHARLES COOKE has resigned as roadrnas ter of the 
~cw York & Long fsland Traction Company. 

1v1R. H . HJ\RTFO RD, fo reman of the Coney Island & Brook
lyn Railroad Company' s repai r shops, where h e has been em
ployed for the pas1 twelve yea rs, has res igned, a nd h as accepted 
a po sition as fo reman with th e Consolidated R ailroad Company, 
of Hartford, Conn. 

i\'lR. \\'. E. 1\IOORE, genera l superintendent of the \\Test Penn 
Ra ilways Company, has been promoted to genera l manager, a 
position which has been fill ed by M r. \V. S. K uh n, of Pittsburg, 
in the past. l\lr. Kuh n ret ires from ac tive management of the 
road, bu t re mains pres ident of th e company. 

i\IR. S. \V. COLE:~rAN has res ig ned as elec trical engineer 
and mas ter mecha nic o f the Petaluma & Santa Rosa Railway 
Company, of Peta luma, Cal., to accept the pos ition of general 
manager of the Union Tract ion Company, of Santa Cruz, Cal. 
This p i operty has bee 11 acquired by J ohn Mart in and his asso
cirttes. who recently took over the li ghting and gas co mpany in 
th e same city. 

i\.I R. J. R. HARRI GAN, wh o has been genera l ma nager of 
the Canton -Akron sy stem. recentl y co nsolidated w ith the N orth
e rn O hio Traction & Li ght Cu mpany, wil l continue wi th that 
company as manager of the lin es south of A kro n which hereto
fore ha\' e been in hi s cha rge. The directors of the No rthern 
Ohio Tract ion & Light Compa ny ,ve re g rea tly pleased with 
M r . Harri gan's admini s tra tion and dec ided to make no change. 

M R . GR.AJ--! AM B. D E NNIS, who built the first electr1c 
rai lway in the No rth west in Spokane in r887, and who has since 
been identified with develop ment projects, commercially and in
dust r ially, has just been elected presid ent o f the P acific North
west D evelopment League, which will exploit the. resources of 
\Vashington. Oregon , Idaho and l"1 ontana. Th e league will 
have a fund o f $100,000 to be u sed in a campaign for population 
and commerce in th e quartett e of St ates . M r. Dennis is a 
pio neer of the Northwest, co rning to Spoka11e t\venty-two years 
ago fro m Dayton , O hi o., and his identifi cat io n with Spokane and 
its co mmercial interes ts and the d evelop ment of th e State of 
\ Vashin gton arc p<1 rt s o f th eir hi st ory. As chairman of the 
publicity commi ttee of th ..: Spokane Ch amber of Commerce he 
attracted millions of Eas tern capital to that part o f the country, 
and he has been tli e means of interest ing prominent men in the 
East and 1\.I iddle Vlcst in electric railway construction and 
power p lants, g iv ing the var ious cities a nd t own s in Eastern 
\,\'a shingto n a ser vice which would do cred it to m uch more 
closely populated territory. 

1\fR. H. \VALLE RSTEDT, whose work as chairman of the 
American Stree t o. nd l11tcrurban Railway E ng ineering Associa
tion has made him well-known in elec tric railway circles, has 
res igned from th e Tnterborougli Rapid Transit Company, of New 
York, to o. ccep t a position with Ford, Bacon & Davis, of that 
ci ty. Mr. \,Va ll er stcdt is a native of Sweden, where h e was born 
in 1859. He received bis early techn ical educat ion in tha t coun
try and in 1889 came to the United Sta tes. His fir st pos it ion was 
wi th the General E lect ric Company in it s Chicago office. Later 
ht accepted a ))(o:)S it ion under Mr. \V. E. Baker, when the latter 
was installing the electri cal equipm~n t for the :Metropoli tan West 
S ide E le\·atcd Railway, of Chicago, the pion eer road o f it s kind. 
\Vith thi s company Mr. \i\Tall er stedt stayed two and one-half 
yea r s, go ing a ft erwa rd to the Suburban Railroad, of Chicago, 
until it was purchased by the Yerkes syndicate. After a brief 
experience .with Sargent & Lundy and the fllin ois Steel Company 
he came to New York in 1899, where he e1ltered the employ of 
th e 1\Ianhattan E levated Raihvay when that system was being 
elect r ified. \ \Tith th is company and its successor, the Int~rborough 
Rapid Transit Company, Mr. \i\Ta llerstedt remained to the pres
ent day as engineer of car equ ipment. 




