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Increase In Wages 
Our ne\'vS columns <luring t he last twdve months or so 

have co ntained fr equent refereuces to increases in ·wages 
paid by different street raihvay compa nies, especially those in 

the largest cities. These increases have been clue partly to 

the genera l pro sperity of the country which has made labor 
scarce, a nd partly to the increased requirements and stan

dards in force among stree t railway companies, especially 

those in the larger cities, which have a lso te nded to decrease 
the number of available employees. In New York City it is 

es timated that the increase in \vages r ecently adopted ,vill 

amount to an added yearly expense of beh veen $250,000 and 
$300,000, and in Boston to about $ r6o,ooo. In oth er words, 

the Nev .. ' Y ork City Railway Cnmpany must carry between 

5,000,000 a n<l 6,000,000 more fare passenger s a n<l the Boston 
Elevate<l over 3,000,000 more fare passengers next year for 

t he sole benefit of the men on their cars. 

The sums mentioned above, although great in their aggre

gate, should not properly be considered as <lirect additions to 
t he operati ng expenses. In one sense they are. In a larger 
a nd broader sern,e, however, they are investments in increas

ing· the effic iency of the company. The effect in the long nm 

ivi ll be not 01Iiy to develop a str011ger esprit de corps but 
also to strengt hel! the company Ly the (';'.mp loyment of men 

of a hig her grade. All employees must rea lize that more is 
expected of them than in the past, and this fact should in

evitab ly result in a betterment of conditions. The exact 

extent to which thi s policy will be of benefit to the company 
a nJ t he public cannot easily be estimated in figur es; never

theless, any thing which improve:, the seryice is boun<l sooner 

or later to develop more business. 
T he requirements for admission to the uniformed staff of 

any of the largc:it companies in this country, such as the 

l'\ew York City Railway Company, or the Boston Elevated 

Railway Company, are practically as severe as those for 
enlistment in the regular army of the United States, while 

the ·wages on the whole, co nsidering the difference in livi11g 

conditions, are considerably larger in street r aih'l--ay work. 
The service of many railway compa11ies includes provision fo r 

medical attendance, pensions, etc., such as are offered by the 

government, whil e the incidenta l advantages in street rail
\vay work, such as time off, personal liberty anJ continuous 

employment in th e same city, arc much greater than in army 

life. T he ultimate result of bui lding up in this way an effi
cient staff of platform labor under conclitiorl s ivhich appeal 

to inte11igent men, and the probable effect of this policy on 

the futur e pr osperity of the companies inYol ved are iVOrthy of 

co nsideration. 

Similarity of Steam and Electric Railway Shop Practice 
It must be ad1nitte<l that elec tric interurban railway prac 

tice has been developed to such a point that it resemblos steam 

road practice in very many features. T n the main tenance of 
ro lling stock department, about the only differenc e is that the 

car e of the electr ical apparatus is substituted for the work 

done on the loco motive in t he round house. Steam road 

practice has been gradually developing for years and has 
reached quite an adva nced :i tate. l,~nder such condition s it 

would he supposed t hat a few years ago, wh en the elec tric in 

terurban raihvay began to deYdop, mastn mechanic s of in 
terurban lines wou l<l have copied :,team road ideas on the 

ma intenance of equipment. This, ho\ve\·er, has not bee n 

done to the extent that appi:arances would seem to \Varrant. 
In ma ny instances the elec tric railway mnstcr mechanic has 

been more content to begin a t t he bottom and work out for 

himself ideas alrea<ly developed in steam road shops. lJI 

rega rd to car body construct ion, for example, for several 
year s interurban car bodies have been approachi ng· in desig n 

and construction the steam coac h. .. \t the present tim e there 

is very li ttle diffcrencl' between t he two types of ca rs either in 
appearance or weight, and practically th e only difference is in 

the increased le ngth and width of tbe stram coach. Tn both 
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these details, however, the electric railway car or coach is 

getting closer to the steam car. 
I n the matter of trucks also the tendency has been the 

same. The fact that the motor must be hung on th e t rucks 
of the electric car necessitates a few different points in the 

design of the two classes of trucks, b11 t other than fo r these 
the construct ion is very similar. In minor shop details, such 

as painting, t he use of babhitt metals, oi ls, and other supplies, 
electric railway men seem to have preferred to experiment 

for years rather than fo llo\\.' methods adopted by steam road s. 
It seems reasonable, therefore, that in certain directions of 

this kind steam railroad practice might be studied to ad

vantage. 

Steel Rails 
T he paper and discussion at the last m eeting of the New 

York Rai lroad Club on steel rails a re suggestive of the trou

bles accompanying the proper maintenance of the permanent 
\Vay and the tendencies of the time towards the modification 

or annulment of these troubles. Attention was called to an 
old Joh n Brown rail that had done good service for thirty

four years, and how other rai ls of m or e recent <late had 

failed wh en la id beside it. The contrast between the two was 
further emphasized by the microstructure of the metals. In 

the one t here was a lD"w carbon content of but 0.33 per cent, 
while in the latter rails the carbon rose to 0.62 per cent. In 

t he one there was fin eness of grain, in the other coarseness, 

yet as subsequent tests shO\ved, mere finen ess is not a sure 
guarantee of increased durability. There must be a hard
ness, a high limit of elasticity a nd a fin eness of grain r esult

ing from finishing a t the proper temperature, all combined in 

or<ler to obtain the best possible results. 
To achieve thi s the carbon h as been ra ised in the rail just 

as it has been in the wheel, until an exceedingly hard ma
terial is obtained, wi th a high limit of elasticity and a low 

percentage of elongation. This metal is far better adapted 
to resist th e abrasion an<l indent ation of the wheels than the 
softer qualities that gave such excell ent results v,,hen ·wheel 

loads were lighter and th e requirements less. It has taken 
much time and possibly more a rgument on the part of those 

who ha<l the courage of their convictions to bring engineers 

to approve of specifications calling fo r so high a percentage 
of carbon that the product must necessarily be hard and 

tmyielding. To rise to carbon at 0.90 per cent from 0.33 per 
cent is a long step, and fears of brittleness would seem to 
be well found ed. But brittleness may be due to other causes 

than high carbon. Mr. Job reiterated the well-known fact 
that in " the Bessemer rail the h ardness, with the proportion 

of phosphorus usually present , cannot be increased much 
beyond present practice without causing undue brittleness, 
hence advantage has been taken of the basic open-hearth 

process by which phosphorus and sulphur can be nearly 
eliminated." It is this elimination of sulphur and phosphorus 

or at least the prevention of its segregation that calls for the 

cropping of the ingot dO\\Tt1 to sound metal prior to ro lling. 
J\fr. Job does not seem to think that there is much in the 

" flow of metal,'' as such, to account for the breaking down 

of th~ rails. but his statenient that favorab le results h ave 
been obtained \vith rails of 0.90 per cent carbon leads one to 
th ink that a high limit of elasticity so as to be able to resist 
the effect of a highly concentrated ,vheel load is a good thin g. 

VVith low carbon rails, a wheel of great hardness has such 

an advantage at th e poin t of contact that even a st atic load 
wi ll produce a permanent indentation, so that we can look 

either for a flow of metal, if it can flow, or a cracking if this 

cannot take place. 
Most of t he mat ter s discussed a re troubling th e electric 

roads but little at present, but with the increase of speed an<l 

wheel loads th e time is rap idly appr oaching wh en they must 
share these bur <len s with their br ethren engaged in steam 
and heavy traffic wo rk. As a starter the paper that has h ere 

been under review is f ull of suggestions and info rmation. 

The Publicity Agent 
\Vhile st reet raihvay men cannot perhaps be fa irly accused 

of hiding their lights under a bush el, it is still a fact that in 
t\'W particulars a little more study of th e value of ·publicity 
might bring happy results. Very many roads, especially in

terurban lines, now advertise free ly in t he local papers and 
take other means of brin gin g their advantages before the 

public eye. Seldom, however, <lo they come to th e point of 
having a general agent charged especially with keeping in 

close touch \\rith t h e public per sonally a nd through the press 
so that every one may have a k indly eye on what t he road is 

going to <lo next instead of abusing it as a condemned mo
nopoly that grubs for nickels and says nothing. , VVe believe 

that there are numberless cases in which a passenger and 
publicity agent in one or two persons, as the case may be, 

could d9 an immense amount of good and bring in returns 
far above his salary. In th e fi rst place, the experiment where 
tried has very generally su cceeded. In the second place, it is 

bound to succeed if carried out through the proper man. 
One of the first duties of the publicity agent is to act a s a 

solicitor of traffic. T he steam roads have developed this 

branch of their business very f ully and successfully, and their 
experience should weigh heavily in st reet railway policies, in 
this matter as elsewhere. T hey have found that an act ive 

passenger agent an<l a shrev,,d press agent mean bigger traffic. 
The case of the tramway is, of cour se, somewhat different, 

hut close and agreeable relations between it and the public 

are even more important t han in case of the steam road. 
Take for instance the cul tivation of through traffic over in
ter co nnecting lines, to which we h ave many t imes directed 

attention. In_ the big system s of the M iddle \Vest this field 
is being worked successfully. Most cit ies, however, have the 
opportunity and lack the resul ts. 

They have about them a rea lly elaborate network of lines 
\Vhich might, and do not, get t he traffic that comes from in

terconnection. O ne wishes, fo r instance, to run out to that 
interesting suburb, Pogueheim, a dozen miles distant and 

\\'ell kno-..vn to be reachable, if no t accessible, by electrics. 
I-Te knows the Blink Avenue line runs out in that direction , 
and asks the fi rst conductor for info rmation. Conductor 

thinks he crosses a line th at goes somewhere out that way, at 
unknown intervals of t ime. He next goes to the sta rter, who 
sympathetically advises a ride out to the car house and fur
ther inquiries th ere-and so on until the inquirer seeks the 

steam railway station and waits fo r the first train. Now a 
proper passenger and publicity agent woul<l see to it that every 

starter, and conductor . for that mat~er, had a compact and 
carefully ,vorke<l out schedule of times and connections so 
t hat he could tell at once that the way to Pogueheim was 

via Blank Avenue, transfer (free) at Steenth Street to west
bound car (every seven minutes) , change at Schweinhurst to 
hlue north-bound car (runs on quarter hour), twenty-one 
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mi11utes to Pog·ueh cim, and there you are! Still further, t he 
agen t would sec that every r eal esta te age nt in beautifu l 
Pogueheim was kept posted on changes of time an<l provided 

with sch edules so that his every victim should go via electrics. 
ff electric routes were kept st ea<l ily before the public the 

a mount of general travel outside of t he rush hours could be 
very gr eatly increased in many localit ies. J n some cases 

roads do prepare schedules, but as a rule they are not kept 
up to date and are more h onored in the breach than t he 
obser vance. Again, every chan ge of schedule or improve
ment of service ought to be widely known. lf a road ina u
gurat es a ne\v t ran sfer station it should get som e degree of 
cr edit fo r it. As it is th e only unoffi cial notice is generally 

in a local paper to the effect that the B lank Street road after 

ma n)' protests from indignant citizen s has a t last put a trans
fer station at \ Vaggles Road, where it should have been put 

five years ago. If the publicity agent were wide awake there 
would be a quarter column explai ning the new t ransfer sys

tem and its convenience to the dwellers in that locali ty, so 

that the .Public should understa nd th at the road was well dis

posed and meant to ex tend a ll r easonable fac ilities. 

Relations With the Daily Press 
It is a most important thing in t h e railway business 

to ma ke the public understand what is genera lly the fact , 
that the road intends to give everybody a square deal an d 
that if it has sometimes to deny requests does so regretfu lly 

and with good reason. In this 1mrticul ar nothing co unts fo r 
more than friendly rela tions with the newspapers and a r eadi 

ness to give them information. Take the matter of accidents, 

for instance, which are bound to happen on the best ma naged 
roads. If the reporter of the local paper knows that h e will 

get a n absolutely reliable statement of facts from the road h e 

will be the less likely to publish a half column of hysteria 
from excited bystanders. If he finds that the road will di s

pense no facts beyond a very evidently gu arded disclaimer , 

he ca nnot be blamed if he g rows su spic ious and starts a 
search that gives sensa tionalism its opportunity. Many a 

time sentiment against a road is worked up to a serious pitch 

merely because a secretive policy is assumed to be a n un
friendly one. Right here is the value of a proper campaign 
of publicity that will make evident the good feeling that 

should exist between the community and one of its most 
useful institutions. If any man stops to think of it he is 

getting in his two or three or fiv e miles' ride a bigger equiva

lent for his nickel than he ca n find anywhere else, and there 

is something wrong with the advertis in g work of the road if 

he is not made to stop a nd think of it . A g reat deal gets into 

the newspapers merely to m ake copy at so much per line, 
and this matter may just as w ell be helpful as h armful if 

ther e is somebody to look after it a bi t. Every road does 
things and experiences things that are of legitima te public 
interest , an<l there is seldom good reason fo r keeping them 

to itself. Let the publicity agent do his duty a nd co mment 
can be made fri endly most of the t ime. 1-f ost roads are t oo 

cautiou s in taking the public in to th eir confidence. Very 

often, a s we have indicated , t he passenger agent and the 

1n1hlicity agent may_ wear the same hat . T he main thing is 
to have some one who makes it his business to keep closely 

in touch with t he public th at uses his line, and to win them 
over to a fri endly point of view. T he task is not so hard as 
it sometimes seem s, but it cannot be accomplished by one 

who is badgered about twenty- fi ve hours per day by th e petty 
deta ils of operation- it should be the especial vm rk of a com 

petent man, amiable and r esourceful. 

Relations With the Public 
To those entru sted with the management of large corpora

tion s the present restlessness of the public as evidenced in the 
latest political campa ig n is a source of no li ttle anx iety. The 

baleful influe nce of ye llow journalism is making it harder 
than ever for t hose in control of the policy of transportation 

compa nies to retain or even secure th e confidence of the less
informed portion of the publi c, and the agitation of self-seek
ing demagogu es has, in some part s of this count ry at lea st , 

attained pr oportions wh ich no large street railway company 
can affo rd to ignore. Since the cooling down of the muni

cipal owner ship bugaboo in Chi cago and its dec isive defea t in 

Seattle, th is ph ase of th e popular u nrest has not been as 
prominent , but there are still reasons why street ra ilway man

ager s should not cease endea voring to put themselves right 

with the public an<l assist in the formatio n Gf its opinions from 
time to time. 

T here is no denying the fact that the fun damental cause of 

most of t he present social unrest is the considerable increase 

in th e cost of living dur ing the past decade. I t is most 
gratifying to be able to point out on the basis of solid fact s 

that, as a very general ru le, the prices charged for electric 

ra ilway transportation h ave decr ea sed rather than increased, 
as the prices of other necessities of life have advanced. 

Every one ·who stops to th ink of the matter must realize a t 

once that the purchasing power of a nickel in street railway 
transportation is constan tly enlarging. T he extension of 

present urban systems into suburban communities, the addi

tion of t ransfer privileges, the purchase of S\vifter and more 

comfortable ro lling· stock and the enlargement of private or 
semi-private right of way mileage a ll contribute to the im

proved service and greater fac ilities offered the public for a 

single. fare than was t he case ten years ago. Bearing these 
facts in mind we must confess that there is little reason fo r 

compla int against t he service and general pol icy of many 

companies, yet no election is held without the usual crop of 

demagogic howls about "traction grabs," "street railway 
tru sts," etc. , etc. \/Ve believe that th e plain, h ard, meaty 

facts of the service now given in compa rison with that of 
some years ago ought to be presented to t h e public in cases 

where t he road is not being rightly understo9d, either through 

the newspaper s, by a ddresses, or even by succinct, pit hy no
t ices in t he cars. For t his service the publicity agent is of 
g reat assistance. Given g·ood service, an<l a disposition on 

t he part of the manageme nt to put its reason s for various 
policies in col<l, pointed type, a nd there will be less of this 
irresponsible agitation which is of such immeasurable damage 

to the good ,~.,ill assets of a misrepresented compa ny. On 

some roads it is becoming a frequent prac tice for the officials 
to come in frequent touch with the public t hrough the press 

,md through various social clubs, and lectures are sometim es 

given on certa in feat ur es of th e system which a re of general 
interest. A II these man -to-man and .s traight-from-the-shoul

der meet ings, as we ll as the course suggest ed in the previou s 

editorials, help to clear away t he fo g of illusions created Ly 
the self-seeking demagogue, and are t he basis of lasting good 

will. T h e power of stra ightforward publicity is yet to be 
appreciated at its full va lue. 
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ELECTRIC RAILWAY POWER AT RUTLAND, VERMONT 

T he citv of Rutla nd, Vt., with a populatio n of about 12,000 

inhabit ants, is t he commercia l center of the southern part of 
th e Green l\ Iountain Sta te. The electric railway, light a nd 
power ser vice, as w ell as th e gas supply of the community, is 
now contro lled by the Rutla nd R ailway, Light & P ower 
Company, w hich is headed Ly G. T racy R ogers, of Bing
ha mton, N. Y., as preside nt ; Leo H . \ Vise, of N cw York 
City, vice-prcsidellt ; C. H . \¥ est, o f Rut la nd, secreta ry and 
t reasurer, a nd Da,·id Fox, R utland , genera l ma nager. For a 
city of its size-including a suburban population of about 
10,000 in th e towns of Fairha\'en, Castleton and \Vest Rut
land- the street railway ser \' ice is unusually effect i\'e, and an 
important fac tor in thi s condition o f affairs is the new power 
developm ent of the com pa ny in th e va ll ey of E ast and O tter 
Creeks, from 6 to II miles from t h e city. 

Fig. 1 is a general plan o f the ter ritory sen·e<l by the com
pany. T he local trolley service in Rutla nd is handled Ly a 
double loop known as the '·Xorth an d South Belt" lines, while 
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fers are given to points east of Cente r Rutland a nd vice
versa , from the loop car s. T he co mpany's present t rackage 
is 25 mi)es in length . 

Vig. I also sh ows th e extensive hydraulic development that 
t he company h as pla nned in connectio n with its power sys
t em. In the heart of the mo untains, at an altitude of 16oo 
ft., lies th e Chittenden Reservoir, with a drainage a rea of 
15 sq. mi les, and a n area of about 800 a cres. T he s torage 
capacity of this reservoir is 135,000,000 cu. ft. of water. F ive 
miles southwest of the Ch itte nden reservoir another storage, 
of 63,000,000 cu. ft. ha·s been created in a 320-acre reservoir 
known as the East Pit tsford, which has a dra ina ge area of 
9 sq. miles. About a mi le and a half sou th of the lower 
end of the East P ittsford reser voir a power house has been 
erected a s shown in F ig. 2, at :Men don, and a steel penstock 
conn ects the lower rese rvoir w ith this plant. As yet, power 
is developed only a t t he Mendon end of the water course, 
but in the futur e it w ill be a s imple matter to establish a sec
o nd pla nt betwee n the two reservoirs. The available head 
between the upper reservoir a nd the power house is 6g7 ft., 
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the suburban ser vice is taken by a through line running 16 
miles westward to Fairhaven. At Ca st leton Corners a branch 
line runs to Lake Bomoseen, one o l the most beautiful sheets 
of water in the Green 1\ [ountain district. A heavy park 
t raffic is handled between Rutland, Fairhaven and the la ke 
in th e summer season, the fa re between Rutland and Lake 
Bomoseen being 25 cents in each <lirection. T he No rth a nd 
South 11 elt lines enable t he visitor to obtain au excellent 
idea of t he city fo r a single 5-ccnt fare, transfe rs being given 
freely from one line to the other. Each loop contains about 
3 mi les of track, and the running time is tv,•e nty minutes, 
with a twenty-minute interval between cars. O n t he South 
Belt the car passes in full view of :\It. Ki llington, which has 
an altitude of about 4 000 ft. In the fut ure an extension of 
about 8 mi les to \Vhi tehall is planned, as shO\vn on t he map. 
T he company owns t\ve_nty-six cars at present, of ·which fif 
teen are of the open type. Four 1arge doubl e-truck interur
ba11 car s ar e in service, equipped with fou r G E-64 motors 
each, and th ere are ten double-truck, fift~en-ben ch open cars. 
Sixty-lb. T -rai•J is used in t he track s. The company makes 
a specialty of renting cars for excursion s, pic nics a nd dances. 
Besides the transfers from one belt line to the other, trans-

but at present only 222 ft. is utilized at t he wheels. The 
ba la nce of 475 ft. represents the head between th e upper 
reservoir and the lower one. 

T he estimated annual ra infall in the a rea wh ich drai ns in to 
the two reservoirs is 45 in. About 70 per cent of th is has 
been fou11d to run off from the Chittenden reservo i1-. The 
water in the upper reservoir is held back by a da m 750 ft. 
long an<l 54 ft. in m ax imum height. O ne hundred ft. of the 
dam is occupied by a waste weir, the Lalance serving a single 
retaining wa ll. T he c.l a m is of earth with a masonry cor e 
wall except at th e wast e weir, wher e it is built of sto ne 
masonry. The core wall exte nds to with in 3 ft. of the top of 
the earth embankment. T he East P ittsford dam is 585 ft . 
long, including a Ill-f t. spi1lway. The ba la nce is ea rth em
bankment, which is 31 ft. high. The crest of the spillway 
is 5 ft. below the top of the earth em bankment . All but 52 
ft. of the embankment conta ins a masonry core wall which 
exte nds from the fou ndation to within 3 ft. of the level of 
the embankment. T h e cor e is 30 ins. wide at its top, and 
the embankment va ries in width from 12 ft. at th e top to 108 
ft. in th e deepest portion. The cres t of the spill way is built 
of concrete and overlaid with s tone on both t he up and down-
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s tream faces. The upstream fac e of the embankment is also 
paved ,vith stone to a point several feet above t he water li11c, 
and in the deepest section the downstream face of the dam 
is lined ,vith rock. Beneath a gate house on the embank
ment is a 5-ft. steel pipe which cuts throug h the embankme nt 
abo ut 15 ft. belo,v the flow line, th e gate house well is lined 
with brick, a nd into this welt wate r from the forebay enters 
over a rock with a two-to-one slope. 

\Vaste water is carried through t he dam and di scharged 
into th e bed of the creek on the downstrearn side by a 24-in. 
s tee l pi pe. Both the pipes a re provided wi th valves, and 
that of the 60-in. pipe is wa ter-operated. The 60-in. pen
stock is Sooo ft . in le ngth, a nd it terminates in the cases of 
th e turbines at th e power house. T he thickness of the pipe 
sheets varies from •¼ !11. at the upper to ¾ in . a t the lower 
end, and both inside anO out are coated wi th ta r a nd pitch. 
T he lower part of t he penstock is coated with ce1pc nt , on 
the inside, a nd t he entire penstock is covered Ly an earth 
trench which has a minimmn depth o f 15 ins. The pipe line 
is lap \Vel<led and douhlc ri,•eted i11 a ll scams tov-.,a r<l the 
latter end of th e run, and it is lap welded wi th a single row 
of rivets at the h ead of th e run. 

An important feature of thi s plant is t he large percentage 
o f the availa ble flow of the area dra ined which is stored. 
The natural flow of the stream it self is too small to be of 
g reat value for a ll the year round use. T he topography 
o f th e country permits the storage of so much of the ra infa ll 

FIG. Z.- R UTLAND RAILWA Y, L l C HT & P O W ER CCHIPANY'S 
rOWER H OUSE 

t hat after clue allO\va nce is made for evaporation and seepage 
enou gh re lll ains to furn ish ample power a ll t he year round. 
About Jan. 1, 1907, the old steam plant of the Rutland City 
E lectric Company will probably be thrown entirely out of 
commission. At present the railway load is the principal 
burden of the 'Mendon plant. 

The pipe line is carried , alon g- the side of the station , 
\;ranches beiflg taken in to t he wheels. Water hammer is 

e liminated by t he insta llat ion of a regulat ing tov~·c r 220 ft high, 
having a tank of sufficient ca paci ty to relieYe the wheels of 
flu ctua tions of pressure in t he pipe line. The tank is supported 
hy a stee l tower mounted o n concrete foundation s, a standpipe 
being carried u p from the penstock to the tank. T he tallk is 
15 ft. in diametn and 50 ft. high, the r i.'=er pipe being 36 ins. 

FlG. 3 -EXTERIOR OF PO\\'ER STATION 

in diameter. It is built of riveted steel plates with a hem is
pherica l bottom, and is frost-proofed by a vmo<len casing. 
The top of the standpipe and water tower is 17 ft. abo ve the 
flow line of th e lower reservo ir. T he space bet\vcen the frost
proo ling and th e steel ta nk is supplied with heat by a steam 
pipe running from a h eater loc;ited in the power house1 to pre
Yent freez ing of the water in th e winter time. Both th e 
standpipe and the water tank are of douLle structure, each 
havin g an inner and an outer part with a space between. 
T he exterior o f th e standpipe has a diameter of 5 ft . 8 in. , 
the inside diameter bei ng 3 ft . 'The c uter tank is , S ft. in 
diameter. T here are 265 sq. ft. of h eating surface di sposed 
of in 2- in. steam pipe in the a nnular space betwee n the outer 
and inne r pipes and tanks. Tn case o f a sudden increase in 
the loading of th~ power hou se generators th e store<l \Va ter 
in the tank at the top of th e s tandpipe is sufficient to prevent 
more tha n a sma ll drop in head. T n case of a sudden reduc
tion in load th e surplus energy of the \vater column is ex
pended in overflow from t he inner to the outer , tank of the 
standpipe. This over!low then passes to the tail race beneath 
the pmver sta t io n through the outer pipes. The bottom of 
the tank is surrounded by a platform which is r eached by 
climbing the late ra l braces on one of the columns. 

Th e power house is a brick structure with conc rete founda
tions, co ncrete roof an<l steel trusses. T here a rc no purlin s 
in th e roof const ruction , as the concrete !',;]abs were mo lded 
in form s set up on t he gr o1111d. and after hardenin g were 
transported to the site of the power house. remo\-cd from the 
form s, hoisted to th e roof and attached to the , tecl trusses . 
. \her bei ng leveled the joints \'1-'CfC poi nted up wilh cement 
and a linishe<l covering of roofing felt a nd asphalt compound 
installed. The roof slabs arc -J. ft. wide, 8 ft. 6 ins. in le11gth 
a nd O\'cr .3¼ ins. in thickness, reinforced with 3 ins. of No. 
IO ex panded metal, ;ind are compo~cfl of one part cement. 
two pa rts coarse. sharp sand, and th ree parts clear c rushed 
stone or gra\·c l. Consid erable gra,,el was u:-;ed in the con~ 
crete work fo r fo undations, lloors and roofing for the build
ing, as gravel \vas rea dily obta inable fro m the beds of two 
creeks w hich flowed. one on each side of the power house. 
T he sand for construction pur poses was also co nveniently 
located, as a ba nk wn s found close to t he power house s ite 
and on top of th e adjoini ng hil l. T n order to utilize this sand 
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it was only necessary to install a sheet-iron chute, which 
<leposited th e sand at the desi red location. 

T he power house is 37 ft. 3 ins. x 79 ft. 9 ins. over all. A 
concret e pit ro ft. ,vi<le a nd 14 ft. deep below th e floo r level 
runs along the side of the station nearest the pipe line. Each 
turbine receives its water through a 30-in. supply pipe ,vhi ch 
connects the wheel casing with the penstock. These pipes 

F I G. 5.- STORAGE BATTERY I NS TAL LATIOK 

pass through the upper part of t he pit, and the lo \'\'er pa rt is 
used as the t ail race. At t h e downstream end of the st ation 
the pit connec ts with an o pen conduit ,vhich leads t he dis
charged wate r into the bed of t he creek once more. T he 
power house conta ins room fo r fo ur turbine a nd generato r 
unit s, but as yet only three machines a re installed. Each of 
these consists of a 400-kw, 13,200-volt , 25-cycle, three-phase 

a lso provided with oil switches. There are two three-phase 
lines of No. 4 copper ca rried on separate poles with about 
100 ft. between the parallel circuits over the 4 miles bet,veen 
the Mendon power house and the main distributing sub-sta
t ion at R utland. The poles are of chestnut and from 30 to 
45 ft. in length. Each of the outgoing circuits passe s from 
t h e o il switches t o a choke coil , thence to the lightning ar
resters shown in Fig. 4 on the wall behind the s,vitchboard, 

· and out of the building through porcelain tubes in the ·wall. 
T he oil switches ar e mounted in concrete cell compartments. 
Besides the generator, exciter and line panels the switchboard 
carries a regulato r panel with a T irrell regulator for voltage 
co ntrol mounted upon it. A ll of the cables in the building 
a re encased in lead coverings and eac h h as a capacity of 
twice th e load under w hich it normally operates. The power 
house lighting circuits are entirely en cased in iron conduit, 
forty 16-cp incandescent lamps being used to illuminate the 
station. T he porcelain t ubes which carry t he 13,200-volt 
lines through the building a re space<l 18 ins. apa rt on centers. 
T he station wall is 13 ins. thick except at abutments, where 
the thickness is 30 ins. A hand-power traveling crane sweeps 
t he entire generating room. T he lines are tran sposed twice 
between 1i1endon and R utla n d. T here are two twelve-hour 
shifts daily at the :Mendon power house. 

T he old power h ouse of the R utland City E lectric Company 
conta ins about 1000 hp in steam and electrical equipment, 
a nd there was also a n old street railway plant at \ Vest Rut
land which ,vas shut down in December , 1905. It contained 
400 kw in 500-volt genera tors. 

Po \ver is 110\\' d istributed fro m a ma in sub-station at Rut
land and from one at Castleton Co rners, to the street railway 
tro ll ey circuits. The Rutland sub-station is a one-story buil<l
ing, 30 ft. x 32 ft. , with concrete fo undations and floor, brick 
walls a nd a roof of concrete and expanded metal. The fl oor 
is 6 in s. thick a nd t he roof 3.½ ins. , supported by 55-lb. 

General E lectric re volving fi eld generator 
direct coupled to a h orizo ntal doubl e-dis
ch arge 90-in. turbine manufact ured by the 
S. 'td organ Smith Co mpa ny, of York, Pa. 
l n each wheel the w ater ente rs through an 
opening in the case which is placed be
tween the sttpporting beams. T he run-
11er discharges into t \VO elbows a nd two 
draft tubes. which prevent unbalanced end 
pr essure. The ce nter of each wheel is 12 
ft. 6 ins. above th e level of the tail water , 
and 18 ft . above the bottom of t he pi t. 
Tyr e Q Lombard governors a re u se<l. 
T he exciter s consist of two 45-kw, 125-
volt dyna m os . each of which is direct 
driven by a 3-t--in. horizontal turb ine de
signed fo r 725 r. p. m. an<l controlled Ly 
a Lombard govern or. A n 18-in. branch 
pipe supplies the exciter wheels. F ig. 3 
repre~ents a rear view of the power house 
and a side of the steel frame which su p
ports the r elief tank and standpipe, and 
F ig. 4 shows the interior of the station. 

F l G. 4.-INTERI OR OF THE RUTLA ND RAILWAY, LIGHT & POWE R 
CO M PANY'S POWER HOUSE 

I n<lica ting <levices fo.r recording head 
pressures, h ead of tail w ater, et c., are installed and an 
in<licating and recording tachometer is provided for 
each ,vheel. F rom the generato rs and exciters cables 
run in clay co ndui ts ben~a th the concrete fl oor to 
th e s,vitchi r.. g a pparatus , which is located behind t h e 
s,~.ritchboard ,panels sho\\' 11 in F ig. 4. Each generator has 
an oil switch operated by a handle on the front of t he 
corresponding panel, and the outgoing t ransmission lines a re 

I -beams 18 ins. h igh, cross-la id with others 8 ins. high and 
18 lbs. weight per linear foot. A concrete block addition is 
now being made to this sub-station to house a motor gener
ator and frequ ency changer set to be used in connection with 
the company's lighting business. The Rutland sub-station 
contains three 125-kw, 13,200-volt to 380-volt transformers, and 
two 150-bv, 6oo-volt rotary converters, the usual oil switches 
and switchboard instruments. A short distance away is a 
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battery house conta ining 28o cells supplied by the Gould 
Storage Battery Company, of New York. The batte ry house 
is 30 ft. x 56 ft., is one story high, a nd has a roof of con
crete slabs with expanded metal, laid on 6o-lb. ra ils used as 
raft ers, with 6-ft. centers, and covered on top with tar, fel t 
and gravel. The floor is of concrete, 3 ins. thi ck, and the 
\Valls are of brick. The capacity of the battery is 400 am
pere-hours, with an 800-a mp. capacity for twenty minutes 
au<l 900 amps. for five minutes wi thout injury to the plates. 
By mea ns of a rectifier and booster sets the battery is ar
ranged to absorb the flu ctua tions of both the railway and a. 
c. power systems. A n interior view of th is battery house is 
shown in Fig. 5. 

T he Cast1eton sub-station is connected \Vith th e Rutl a nd 
sub-s tation by a single three-phase line of No. 4 copper, 12.5 
miles in length. J n the Castleton sub-station are three 150-
kw transformers and tvvo r otary converters of 150-kw and 
200-k\v capacity respectively; the blowers in both the Rutland 
and the Cast leton sub-stat ions a re motor-driven. The con
tractor for the power station, s ub-stations a nd their equip
ment was J. G. \1/hite & Co., of N cw York. T he firs t cost 
of these to the company, exclusive o-f the hydraulic develop
ment, was abou t $125,000. The engines were made by French 
& Bryant, of Boston. The sta ndpipe and tank were d esigned 
by the Chicago Bridge & Iron Works. 

DEPRECIATION AS APPLICABLE TO ELECTRIC RAILWAYS 

ln view of the a ttention which is being g iven to depreci
ation among A merican electric railway companies, it may be 
interesting to refer to th e extent to which the subject h as 
been considered by electric railway . companies in Europe. 
The practice of Continental roads was summed up in a paper 
presented in 1904 at the Vienna meeting of the International 
Street and 1 nterurban Ra ilway Assoc iation by 1\fr. Hasel
mann, manager of the Aachen Street Raihvay Company. IVlr. 
Haselmann's re.port, considerably abstracted, follow s : 

DEPRECIATJON O N T U E R:\JLWAYS OF CO:NTI KENTAL 
EUROPE 

The electric railway companies of Continental Europe a re 
practically unanimou s of the opinion that a depreciation fund 
is necessary. Nearly all of them have such a fund and 
recognize the necessity of rnaking annual appropriations to it. 
The replies received explain the necessity of this fund in 
different ways, such as: "to replace certain parts of the in
stallation which do not wear out each yea r' ' ; ·'to ta ke care of 
the annua l dep reciat ion on differ ent pa rts of the installa tion·• ; 
"to avoid an exaggerated operating expense charg'e in cer tain 
yea rs, in other words, to secure uniformity in the results of 
opration in different years." .Most o f the compani es prefer 
to take care of thi s s ituat ion by the establishment and main
tenance of a depreciation fnntl. A very few companies pre
fer to accompli sh the same result by means of amortizat ion 
of the account. The former method is preferable for it re
tains a !-. ta tc rn ent in the balance sheet o f the firs t cost of the 
equipmen t. 

The next question is to what exte nt the establishment o f a 
<leprec ia tion fun d is required by law, by the charter of the 
com pany an<l by its own by-laws. Prussia and Switzerland 
seem to be the only countries which have taken legal cog
nizance of this question. 1.n these countries the question of 
the establishment of a d eprec iation fund by the railway com
panies has been 1eft by statut e to the loca l authorities, al
though they have not u sua ll y exerc ised juri sdiction. They 
have, however, in the case of the following companies: 

Aac he n, Ba rme n, lfanover, KOnigsberg and Geneva, but in 
most instances with the consent a nd approval of the compan y 
affecte<l. The sta tes of Alsace-Lorra ine a nd Daden have also 
imposed cert.1.i 11 obligat ions of thi s kind on the Strassburg 
S treet Railway Compa ny. ln certain othC"r cases the charter 
or fran chise presc ribes certain payments to the depreciation 
fund, but in most insta nces there is s imply a provision that 
such a fund must be esta blished, all detai ls being left to the 
co mpany. T hi s s ile nce in the charter or franc hise on this 
s ubj ect is explicable by the fact that for business reasons and 
in their own interests the st reet ra ilway compa nies in Con
tinental Europe have generaily established funds of this char 
acter. Again, it is possible tha t omiss ion of any refer
ence to this subject in ma ny charters may also be attri butable 
to the difficulties of outlining a satisfactory system for the 
es tablishment o f such a fund in enterprises of such new 
character as elec tric t rannvay companies. 

Among the com panies wh ose franchises include cla uses 
calling for the establishment of deprec iatiou funds a re those in 
Crefel<l, L eipzig, Linz, Liegnitz, I\ Iunich, Nordhau sen, Riga, 
Solingen, \Vurzburg, Zuric h and Zwickau . 1 n these cases 
the clause was in troduced in view of the ultimate purchase 
o f the enterprise by the municipality. Oth er companies have 
incorpora te<l in their constitutions certa in r egulations on this 
subject to agree \vith certain statutes. Examples are Berlin, 
Brussels, Czernowitz, D essau and Lyons. Similar regula
tions adopted by the municipal council of l\fannheim are in
corporated in the by-la\vs of the munic ipa l road in that city. 
Jn addition many street and inte rurba n rai lway companies 
have adopted the practice of having a de preciation fund and 
making regular payments to it, a lthough not so required 
by law. 

The next point to be co nsidered is the basis of payments to 
the depreciation fnn<l. Briefly, those companies \vhich have 
adopted regula r percentages of the in vestment cost of the 
property have a dopted certain percentages applicable to th e 
fo llowing main divisions: track constrnction, overhead a nd 
co nduit construction, rolling s toc k pmver sta tion. 

.An importaut point is the difference between de prec ia tion 
and repa irs. A distinction should certainl y be drawn. The 
T essin Company says: '· \ Ve charge to the deprecia tion fund 
the cost of entire r enewals, an<l char ge to the repair accoun t 
partial renewals , the latter being part of the operating ex
penses. \Vhilc in some cases this pla n might not be entirely 
logic al, yet any attempt to divide a cha rge between repairs 

'and renewals would be apt to introduce co 11fusion into the 
accounts, a nd the personal equation of t he q.ccoumant and hi s 
point of view would enter so largely into the matter that the 
ha rd a nd fa st line mentioned is pC' rha ps more sat isfactory."' 

This consider::ttion is interc~t ing and sho\vS how useful it 
,voul <l be to limit. so far as pos.sib lc, di scretion in t he 
diYi :-.ion of cha rges between thC' maintenance and depre
ciation accounts. T his. in fact. i :-- the cru x of the whole 
quC"stion \vhich is now under consideration hy the Interna
tional StrC'et and I nt crurha n Ra il way /\ ssoc iatinn, viz: the 
proper d istinc tion to d raw between maintc1ia11 ce a nd deprcci -
at i1)11. 

One method of maintaining a depreciat io u fund is by cred
itin g annua lly to that fund certa in percentages nf the cost 
values of the different portion s of the equipm ent. Table I . 
shows the various percentages cha rged off by the. different 
companies \Vhich fo llow this m ethod of keeping up a depreci
ation fund. These pc- rcentages· va ry as fo llows: Track co n
struction, 1 per cent to 10 per cent; feeder system. r per cent 
to 8 per cent; ro lling stock, r.25 per cent to LO per cent; 
power station, 2.5 per cent to ro per cent. 

Table 11. g ives a list of six comp;in~es whose depreciat io11 
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fund is maintained by a nnual payments based 011 percentages 
on the en tire investment. As wi ll he seen, t he percentages 
v;uy from 1.5 per cent to 3.5 per cent. 

Table Ill. is a statement of fo ur co mpanies w hose depreci
c1tion fund is maintained by payment of perce ntages of the 
gross receipts. 

From \vhat has preceded, it will be seen that it is difficult 
tn formu late any rule or derive a ny hasis fo r calculating the 
prope r amou nt to be cha rg-ed off for the depreciation fund. 
0 11 e mcthorl of attacking the quest ion is to pro-rate the pay
ments over a period based upon the li fe of the different part s 
of t he system. A summar y of th e lives of va ri ous portion s 
of the equipment as c;ikulaterl. hy five companies, all m em
llers of th is association, is presented in Table IV. Even 
here. howeYer , it is a question as to the extent to w hic h the 
lives of t h e parts should be determi ned from present st cm
dards of wear. According to t he managers of th e sys tem s of 
Colog·ne and Linz, th e fact that portio ns of the equipment 
may become obso lete more rapid ly than t hey wear out should 
also he considered as a factor in calculati ng their life, becau se 
conditions may arise uncler which exist ing po r tions of t he 
equ ipm ent , which may not yet have been covered by amor
tization or ;:i depreciation fund, h ave to be replaced hy more 
modern and more economical apparatus. It is questionable, 
however, whether this is not stretching the principle too fa r. 
If the new apparatus is so much m ore economical th ;:i n th e 
o ld as to ju stify an abandonment of t he latter , should not the 
d ifference in cost he prope rly considered as a c;ipital ch arge? 

R eferring again to Table IV., it will be note<l that the 
liv es of pct rt s estimat e<l by the different companies do not 
correspond in all cases. Thi s is logical. T he \V ear on 
track is due brgd y to the density of traffic and number of 
wheel<; nm over it. while in other portions of t h e equ ipment 
deprecia tion is 111orc a question of ti me. Every one ,vi ll 
recognize, therefore, that the main object before the a ssoci
ation is not so mu ch to determine a n ahsolute b;:isis for t he 
payments to the depreciation fnnrl as it is to est abli sh cer tain 
pri uciple s which hm·e received th e sanction of exper ience an d 

TA BLE II. 

STAT.n1.EN'I l' R0~! ROADS \\'HOSE DEPRECIATION F UND IS .MAJNTA INF.D BY P ER CENTAGES 

ON TliE EN"TlRE I NVESD!ENT. 

NAME OF COMPANY. 
Percentap;e 
Charged. 

Depreciation 

C~dii d P,~;;:'gcs 
With the Are 
Amount Prescribed by 
of O ld 

l\fate rial ? 

Is--t~e ··· t · ---

----1--- --+----

Hulin IL . 
Erfur l ... , . .. 
K onigsberg. .. .. . 
Solingen- City sy~tem . 
Wurzburg ... . 
Zwickau ... . 

I,; 
2 0 
1.5 
3. 5 
1.fi 
~ .0 

TAB LE 111. 

i\"o T he company . 
:So The company . 
:\'o I Authorities . 
.:-.1u Franchise. 
No Franchise. 
Yrs The company. 

SrATElll.F.NT OF F OUR l'O!l.fPAl'>'IES W HOSE J) EPRF.CIATION F UND JS !\! AI NTA INF.D B.,. P A, ·

MENT OF P ERCENT AGES OF GROSS R ECEIPT'S. 

:s;.i,,ME OF C( ll\ l l'A :\' Y Percentage 
Charged. 

Is the 
Denredation 

F und 
Credited 
With the 
Amount 
of Old 

.Material ? 

These 
Percentages 

Are 
Prescribed by 

---------- ---- -1- - --- f--- --

Crefeld ... . . 
Linz .. .. .. . 
)lunich. .. . .... . . . 
Solingen- Suburban system .. 

6,0 
5. 0 
6.0 

10.0 

TABLE IV. 

Yes 
Yes 
( ?) 
No 

Franchise. 
Franchise. 
Franchise. 
F ranchire. 

Ln'E IN Y EAH S OF DIF.Jo"E RF.NT PARTS OF EQUIPME:'11' AS EsnM.\TED BY DIF.l'E!I.ENT 

COMPAN IES. 

NA:\lE OF 
COMPANY. 

Brussels I. 

E lberfeld .. 

Heidelberg . .. 

Lyons ..•.. 
Nuremberg .. 

Trn'---k 
Construction . 

25 
I 

Feeder 
System. 

l'oks 25 

I Tr~1kie~~510 
1 

Rolling Power 
Stock. Station. 

25 25 

15 8- 10 Motor cars J5 

J5 
20---2,5 

10 

25 
(?) 

Trail cars 20 
.:-.Io tor cars 17 (?) 
T rail cars 25 

15 15 
15--20 (?) 

Double track 251' Single track 17 

-------------~---------

TABLE I. 

STATEJ.IENT OF CO!IIPANIES V/HOSE D E l'RECJ ATION FUND rs )..LuNT.U NED BY PAYJ.IENTS OF P ERCENTAG ES ON SEPARATE DIVISIONS OF T H E 

EQUIPMEN"T. 

.>I UJE OF COM PANY T1~.1ck 
Construct1<,n. 

PEkCE.NTAGES C11 ARGED OFF. 

Feeder System. Rolling Stock. 

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

. .\ix-la -ChapdlE". 

Barmen .. ... 

Cologne .. 
Czernnwitz . . ... . 
Fr:rnkfort [ .. . 
C~ lasgow .. . 

u~~~~r/: .............. . 
I\fannheim ....... . 

Nuremberg I ........ . 
Remsc-heid 
Riga ...... ............ . 

( ?) 
'-5 
5 .o 

10 . 0 

2 . 0 

5 .o 

Poles r .5-2 .0 
Trolley wire .:; . o-6. o 

Feeders 1 .o- r .25 
Cables 3.0-.5 .o 

( ?) 

:i .o 
Poles and rosettes 3 .o 

4.0 
( ?) 

Poles and rosettes 3 . 5 
Trolley wire 8 .o 

Cables 5 .o 
5.0-8 . 0 

3.0 
2.0 

~fotor cars 2 • 5 
Trail cars 1. 2i:; 

Freight cars I . 2 5 
Motor cars 5 .0-5. 5 
Trail cars I . 2 5-1 . 5 0 

Freight cars 3 .0-3 .5 

8 . o 
3 . 0 
6 . o 
7 . 33 
8.o 

Motor cars 2 . o 
Tra·l cars 1 . :i 

M otor cars 7 : o 
Trail cars 5 . o 

( ?) 
1 0 , 0 

4.0 

ls the 
_ Deprecia tion 

F=d 
Credited 
With the 

Power Amount 
Sta tion . of Sales 

of Old 
Material ? 

These 
Percentagell ~, 
Prescribed 

by 

----- --- - [- ----

4.0 

Cj .o-5.5 

( ?) 
2 . 5 
i · O 

5.0 
8 .o 
( ?) 

( ?) 

5 .-8. 
6.o 
4.0 

Yes Authorities. 

No Authorities. 

No The city. 
No Statute. 
Yes The city. 
No Authorities. 
Yes Franchise. 
Yes Statute. 

No The city. 

Yes The city. 
No I Society. 
Yes Franchise. 
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which will allow differen t compa nies a latit ud e in detcrmin
iug the size o f their payments to t he deprec ia tion fund . 

Table V. s hows the amounts in cents per car-mi le which 
the companies designated charged off to th eir r ene wal fund s: 

TABLE V, 

Con1pan y_ 

A ix-la-CJ1apcl le 
Berlin . 1 .. . .. 

Cents 
per 
car
mil e. 
.g6 

r.68 
Rcr lin II... . . . . 2.24 

Dessat1 1..:18 
Frankfort l.. T .2 

Frankfort I I.. . . . . . . . . . 1.2 

Hamburg. .56 
Hamm J.40 
Leipzig f. 1.872 
Leipzig IJ. r .2 

Compa11y. 

Licgn itz 
1\fa.nhe im 
Norclhausen 
N uremberg l . ..... . . . 
Solingen .. .... . 
\Vurzburg . 
Cze rnowit. z ...... . 
Geneva .. . . . . 
Lyons ... ......... . .. . 
Z11rich ............... . 

Cent s 
per 
ca r 
mil e 

-~7• 
2 .1 6 

1.6 

l. 

2.5 
o.8 
r. 23 
1.32 

T wenty-one co1upanies crc<l it their de preciation fund with 
the sums received from the sale of old material. Those 
which follow this policy a rc : ~\ix- la- Chapelle, Crcfcl<l, D es
sau, Dresden , E lberfeld, F rankfort I. , Frankfort II. , Geneva, 
Glasgow, Hanover, Heidelberg, Leipzig I., L eipzig IL , Linz., 
L icgnitz, Lyons, Nuremberg I., Riga, Strassburg, Zurich and 
Zwickau. The greater part of the remaining companies carry 
these sums to the credit of their operating expenses. The 
remainder carry it as a credit to either their cost of fir st 
installa t ion o r as a credit to some other account. 

Table VI. is a suggested form of keeping track of the 
amounts to be charged to the depreciation fund. 

Thi s r eport will be concluded by reviewing briefly the prin
c iples determined by the wr iter 's sfudy of this ques tion. 

CONCL USIONS 

( 1) The maintena nce of a depreciation fund by annual pay
ments is to be recomm ended for every stree t and interurban 
railway company. It is necessary when there is no s inking 
fund to cover the original investment. 

(2) I n elec tric rail way opera tion the depreciation fund 
should supply the money necessary to renew (a) track con
struction, (1) the di st ributing system, (c) rollin g stock, (d) 
power station s a nd, where conditions require, (e) miscel
la neous. 

(3) The de preciation fund can be charged with the cost of 
renewals ( not including labor) for work of considerable im
portance, s ttch as (a and b) e ntire sec tions of track and over
head co nstruc tion; (c) complete cars, car bodies, trucks, mo
tor s; (d) e ng ines, boilers, and important parts of the steam 
equipment. A ll other r epairs and renewals ough t to be 
charged to th e operating expenses. 

4. The depreciati on fund ou gh t to be credited with (a) the 
sums secu red from the sale nf o ld materia l, (b) interest 
earned by the fund itself, and (c) by a n annual payme nt based 
out of operating expenses. 

5. T he amount o f the payment::; mc nt ione(I aoove under (c) 
paragraph 4 depends upo n local conditions, but should be 
based upon the fo llowing considerations : 

(a) For track and overhead corn,truct io11 1 p roba ble life and 
ton-miles o r car-miles run, qt1ality of material. resist
ance to \Vear, section used, condition of track, expense 
of 1nai11tc11ancc, traffic condi tions iu st reets, profile, 
gt1a ran tee s supplied by the rnannfacturer, g reater or less 
magnitude of the ,vork, e tc. 

(b) Rolling stock: Condition of car bodies, car-miles run, 
number of cars and motors kept in rese rve, and their 
probable length o f usefulness, based la rgely upon whether 
they n re o f old or new design. 

(c) Power station, date and character of installation, amount 
of machinery kept in re~erve, output, hours per day in 
use. 

6. The percentages or amount of the a nm1 a l payments 
ought to be revised at regula r int er va ls. This revisio n ough t 
to t ake into account a ny changes in the art and in price. 

7. The depreciation fund ought to be kept distinct from the 
other funds o f th e enterprise. 

8. The sum s assigned to t he deprec iation fund , whe n they 
are not to be immed ia tely utili zed, should Le employed in the 
purchase of interest-bearing securities. 

9. Payments to the depreciation fu nd can be reduced or 

T ABLE VI. 

DI VISJONS. 

Track constuction, rails ti es, switches, 

First Co!>t 
Value in 
Francs. 

\ 'a.Jue of New 
Apparatus Reduced 
· by the Sak: of 

Old Apparatus 
in Francs. 

cross-overs*, roadway, etc . ... 1,000,000 Rail s .. 750,000 :20 

Overhead constuction poles ...... . .. . . . 

Overhead condu ctors*, cables, etc .... ,. 

Ca rs-l\il n tor rn rs, 1rai l cars, bagg,1p;c ca rs, 
etc ................... .. ......... . 

( :cuernting apparutus-lloilcrs, engines, 

Less ........ 350,000 

4-00,000 

375,000 Poles ....... 200,000 --1,0 
Less.... . . 25,<:,?~ 

175,000 

\Vires .... . . 100,000 
Less... . . . . . 50,000 

50,000 

6001000 Firs t cvsl ... 6oo,ooo 
L ess ... .... 200,000 

4 00,000 

generators, storage batteries, etc... . .. 400,000 Apparatus .. 250,000 15 
L ess ..... .. , 50,000 

:wo,ooo 

,\:,tr;IJ,\L P AYMENTS. 

Remarks. 
Total In Per Cent 

in of the 
J,'rancs. Cost Value, 

14,000 1 .9% of 750,000 fr. *To the main track and sidings , 

:2 1000 I ,0% Of 200,000 fr. 

4 ,000 4 .0% of 100,000 fr. *Feeders, trolley wires, etc. 

10,000 1.7% of t100,ooo fr. 50% of the cars in rcsene. 

JO,ooo 4. 0% of 250,000 fr. 
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suspended ,vhe n the total r eaches an amount considered suf
ficiently large. 

ro. A certain sum ought, however, always to appear as 
a liability in the balance sheet, even where the company 
will not have the benefit. 

r 1. During prosperous years the payments to the depreci
ation fund can Le increased. 

DlSCUSSIQ)r 

In the discussion of this r eport the fact \vas brought out 
that the German Street Raihvay Association was studying 
the question of the proper percentages, and it was therefore 
decided to postpon e action on this subject until a decision 
should be reached by this latter association. A t the subse
quent meeting of the German association, however, the at
tempt to fix definite percentages for different portions of the 

installation was abandoned. 

SUBJ ECT OF DEPRECIATIO~ JK ENGL.AND 

The 1-funicipal Tramways Association, of Great Britain, 
has also discussed the subj ect to a considerable extent. The 
subject was first brought before the association in r902 by 
James Dalrymple, who suggested percentages varying from 
4 to 8 per cent on the cost value of the equipment of the line. 
It has been more recently considered at the fifth annual meet
ing of the same associa tion h eld Sept. 19 t o 2r, this year, 
vvhen G. \V. Holford, general ma nager of the Salford Tram
\Vays, presented a paper on the subj ect. In British muni
cipal accounts, the capital account is amortised yearly, as in 
our own. Mr. Halford did not take up the subj ect , there
fore, from the standpoint of the balance sh eet as with a pri
vate company, but more with r egard to the provision of a 
fund to cover th e cost of renewals which will be r equired in a 
municipal tramway undertaking before t he period for which 
the borrowing pO\vers h ave been all owed should expire. 

In regard to rolling stock, he believed that, taking into con
sideration the period generally sanctioned by the Board of 
Trade of Great Britain for the repayment of mon ey borrowed 
by municipalities to cover thi s expenditure, there wi ll not be 
required within that period any abnormal expenditure for re
newals, provided careful attention is paid to the maintenance 
of the rolling stock. Under these circumstances the rolling 
stock sh ould outlive the period of the borrowi ng power. 

Respecting buildings, these also, he thought, should cer
tainly outlive th e period of the loans, and the British stand
anli zed accounts already provide for their proper main
tenance out of revenue account. 

Overhead equipment can also be maintained out of r eve
nue; that is to say, the poles shoul d outlive the loan period, 
provided that they are painted at regular intervals, and al
though the trolley wire, etc., wl ll require renewal from time 
to time, the cost of this periodical renevval is not a very seri
ous item when the price obtainable for copper as scrap ma
terial is taken into consideration. 

He therefore confined his attentio n to th e remaining por
tion of th e equipment , that is, track constn1ction, and its 
probable li fe, which he estimates at approximately t\velve 
years. That is to say, where the traffic is not less than every 
five minutes it would average abo ut fifteen years, a nd on a 

line of a heavy traffic ten year s. This life depends largely 
upon joint mainte nance and future improveme nts in the art 
of supporting the joints may, and probably will, increase the 
life of the rail. 

Out of sixty municipal tramway enterprises in England, the 
following, or nineteen in number, have established no depre
ciation fund: Ashton, Barking, Belfast, Blackburn, Bourne
mouth, Chester, Colchester, Darlington, Doncaster, Glouces
ter, Keighley, Kilmarnock, Lincoln, Lmvestoft, Maidstone, 
Pontypridd, Rochdale, Southend and Wigan. 

The following, or fifteen in number, charge off all of the 
n et profits to a depreciation fund, and the amount of such fund 
on March 31, r9061 is given after the name of each city: 

City. 
Aberdeen 
Birkenhead 

Amount 
of Fund. 

Amount 
City. of Fund. 

Preston . . . . . . . . . . . £4,000 
Reading . . . . . . . . . . . . . 5,r r5 

.... . £.14,379 
II,465 
48,46<) 
2,766 

Bradford ......... .. . Rotherham . . . . . . . . . . . 4.9&J 
Brighton .... . 
Burnley .. . 
Bury 
Halifax 
Leicester 

II,796 
4,342 

I 0,221 

2 7,558 

Southampton ...... Not stated 
Stockport . . . . . . . . . . 5,941 
Walsall . . . . . . .. . . . . . . 6,163 
\Yarrington . . . .. . . . . 220 

Table VII. shows the companies with the number of cars, 
miles of track, which charge off a fixed amount to the depre
ciation and renewal funds, as well as the total amount of such 
fund on March 31 , 1906: 

TABLE VIL 

STATU!ENT OF CoMPANlES \\'u1CH CHARGE Furnu AMOUNTS OR P E RCENTAGES TO ii 

DFPRECIATIO~ FUND. 

NA.ME OF 
CO:Vl PA:-JY. 

No. 
of 

C1.rs. 

Ayr... .... ... 17 
nolton........ 86 

Darwen....... 15 
Derby . . . . . . . 39 
Glasgow.... 783 

Huddersfield. 70 
Kirkcaldy ..... 
Leeds....... 270 

J\:[anchestcr. . 542 

I 
Sh effield ...... 1 

Sunderland ... . 

2 57 
26 
6., 

Southport .... · I 

, vallasey ..... . 1 3S 

No. i 
;\,Jiles 

of 
Track. 1 

Annual Contribution to 
Depreciation and 

R enew al Fund. 

7½ 3% less cost of renewals .... . 
42 Track £360 per mile .. ..... . 

Overhead 5%. 
Cars, etc. , 10%, 
D epots, 3%. 

7½ £ 170 for cars . ........ . . ... . 
8¾ Intend to use all profits ..... . 

158¾ Track £500 per mile .... . 
Poles, e tc. , 3%. 
Cars, 7½% • 
Depots, 2½%. 

I Total 
Amount 
of Such 
Fund on 
Mar(h 31, 

1906. 

5,250 
6,529 

9o5,253 

30 3% of total capital expenditure 44,268 
7½ 3% on cars and tools........ 858 

94f i 6:~~fi~ai: \5½~t • • • • • • • • • • • • • • I 18,493 

Cars, 5%. 
Depots, nil. 

142 Track, £400 per mile ....... . 
Overhead, £50 per mile. 
Cars, 5%. 
Depots, nil. 

66 £20,000 .................... . 
rg! £1,053 ..................... . 
19½ £6,400 ..................... . 
12 r.47d. per car mile ......... . 

249,212 

108,478 
5,471 

25,166 
15,466 

T he fo llowing have no fi xed amount, but the total depreci
ation fund on March 31, 1906, is given after the name of each 
city : 

City. 
B lackpoo l 
Dundee 
Great Yarmouth 

Amount 
of Fund. 

£6.342 

Hull .............. .. . 

20,992 

1,200 

63,000 
5,636 

214,398 
28,658 

!lfmd 
Liverpool 
Newcastle . 

City. 
Amount 
of Fund. 

Newport 
Northampton .. . 
Oldham ............ . 
Salford 
West Ham ......... . 
Wolverhampton ..... . 

£1,000 

2,070 

2 ,375 
30,439 
ro,092 

13,498 
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THE DISEASES OF STEEL WHEELS 

It fr equent ly happens in the operation of a car tha t some 
trouble will be hastily d iagnosed a s a wheel de fect or di sease 
that may properly belong to some other part of the mechan
ism, just as one organ of the human mechanism may suffer 
in sympathy with a d iseased part , or a pain may ma nifest 
itself in a place remote from the r eal seat of the trouble, as 
acute indigestion may develop in tense pa in in the chest or 
back. So when steel wheels a re fail ing ab normall y it is not 
always safe to jump to the conc lusion tha t it is the fault of the 
wheel itself. 

For exa mple, sharp fla nges are frequently att rilmte<l to 
inequa lity in the hardness of the metal of t he two wheels on 
the sam e axle. It is easy to say, if the treads are no t of th e 
same hardness, the soft er one w ill wear away more rapidly, 
and tha t its flange w ill be crowded against the rail by its 
larger mate; a soft flange ,vould run sharp under such concli 
tions, and therefore, as the fl ange does run shar p the wheel 
must ha ve been soft . So the circle o f logic is complete, the 
wheel is condemned, the maker is asked to replace it, a nd the 
process is repeated unti l it dawns upon t he man in charge t hat 
pos sibly the real a ilment may be elsewhere. As a matte r of 
fact , it is doubtfu l whether any one of the t h ousands of claims 
of sof t wheels causing sharp fla nges was ever sifted to the 
bottom to ascertain ,vh ethcr there really was any difference 
in the hardness of the wh eels or not. P r obably when t hi s is 
done the result will be a surprise, a s it may indicate th ere 
was no differe nce bet ween the two, or tha t the more lnd ly 
worn wheel ,-..•as the ha rder . 

H ard spots do, however, appear in steel wheels and ties, 
b11t they can more frequ ently be traced to the serv lCe to 
which t he wheel has been subj ected_ rather tha n to inherent 
quali ties of the steel itself. Steel as now made and ro lled in to 

~~ 

, 
.1_-11;-.--. 

FH;, :!.- S L.\G l<' LJ\ \V l N STEEL TIRE, SHO \Vi NG F O LD O F 
MET AL NEA R THE SU RFACE OF THE TREA D 

lie~ is remarkab)y homogeneous, and we have a metal ava i1 -
ab1e for t ires that was undreamed of forty years ago. So, 
while no claim can be made t hat th e hardness and wear ing 
(Jttali ties of all parts of a wheel ,vill be identical, to say 
nothing of those of the same lot, t he differen ces arc slight and 
can scarcely be ' counted upon to affec t the wear ing qualities. 
T here is, however, a wide difference between wheels of the 
several makers, and care should he take n that no two are. pu t 
upon the same axle, T he carbon content and resultan t physi-

cal conditions range between very appreciable limit s, r unning 
from .55 to .70 per cent. Of course wheels of these varying 
characterist ics cannot be expected to run well together. But, 
when an off-hand diagnosis of varia tion of hardness is given 
in expla nat ion of abnormal wear or performance, the state-

FI G. 1.-Sl'ECI:ME N O F BUR N ED ST EEL 

ment should not lie accepted un ti l proof o f its sound ness is 
produced. 

I t must not be supposed , from what has been said, t ha t 
variations of hardn ess do not occu r. T he temperature to 
which a tire is heated, its manipulation under t he hammer ancl 

F ll;. :l.- S L.\ t ; CR AC K I N STE.EL T l.R E 

t he ro lls, a s well as the fi nishing temperature, have muc h to 
do with the f ina l phys ical condition. ln short , a s a general 
proposition, it may be stated tha t the finer th e gr ain the better 
the physical a nd mecha nical properties of the steel. T h is 
fin eu ess depends primari ly upon th e fin ishing temperature and 
t he annealing temperature. So carelessness in at tending to 
either o f these two poin ts will cau se changes of structure that 
in turn wi ll va ry the ha rdnc:-- :-; in the way so often claimed 
and so seldom proved. 
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T'hc same care lessness of manipulation tha t may result in a 
variat ion of the hardness of one or a lot of wheels, if ex
tended to the heating of the tire, preparatory to rolling, may 
produce very ba<l results. lt cau ses a burning of the metal, 
r edn cin g th e carbon content loca lly, and afte r melting the 
pure iron that is so produced may develop an oxide of iron, as 
in th e dark spots shown in Fig. r. These spots ca nnot be 

F I G. 4.-FERRITE S IIELL .r\BOUT STEE L TI R E 

seen wi th the na ked eye, but mu st be looked for with a micro
scope of hi gh PO\•ver. O rdinarily they a re too small to be indi
cated even by a trace in a chemical analysis, though they ,vi i] 
mani fes t their presence in a t ensile tes t through a weakening 
of the meta l by a percentage much above their own proportion 
of the cross-section of the material. E x ternal inspection is of 
no use in det ec tin g this defe ct , a nd the testin g o f one tire fro ·n 
a lot offered for shipment wil l do 11 0 good; for it is usua lly 
a case of individual treatment affect ing a single tire only, or 
possibl y a few heated a t the same time. 

Th e shelling out of steel tires, like th e similar phenomenon 
in the case of cast-iron wh eels. is due to a defect of the ma
terial's structure. It is more apt to a ppear in wheels made 
direct from castings than in tires ro lled from a sect ion of an 
ingot. In the steel ca st ing it is exceedingly difficult to pro
duce a bla nk e nt irely fre e from blow-holes a nd quite impos
sibl e to detect th eir prese11ce in the finished wheel, when 
they do not reach the surface. without des troying the whole. 
So, when such a defec t exists a nd the metal is subjected to a 
ro lling Or hammering process, th ese blow-holes are squeezed 
out into fine t hin lines, form ing a n incipient crack down in the 
body of th e metal that eventually will reach the surfac e a nd 
cause a fracture. \Vhen it causes merely a chipping off or 
shelling out of a small piece from th e tread it is called by the 
latt er name; bu t the same kind of original defect may result 
in a broken fl ange. " rhen the s teel casting is not subj ec ted 
to any mechanical treatment afte r having been poured the 
wearing qua lities are invariahly deficient a nd the wheel is 
uncco11 0111ical. though of ample strength to sustain th e 
stresses imposed.. 

Shell ing-out of steel tires is also apt to occur wh ere they 
ha vc been subjected to a heat treatment subsequent to their 
original finishing, wh eth er this be done in the co'!-1.rse of 
making them into wheels or prior thereto. T his trea tment 
may be a n oYerhea ting by which the metal is burned, or it 

may induce such stresses a nd internal strains that fine cracks 
a re formed on the surface or down in the body of the tire. 
T hese la tter cracks eventually reach the surface and show 
themselves either by th e loosening of a small piece, which is 
called "shelling out ," by th e breakage of a flange or, more 
rarely, of the rim. 

The final and more common cause of shelled-out and 
cracked tires is probably slag in one fo rm or another. In 
making the ordin ary tire, the top end of th e ingot is cut off in 
the usual way to r emove t he piping and segregation occurring 
immedia tely below it , together with the slag gathered in and 
on the upper por t io ns. A savi ng of n;cta l is gained in com
pa,-ison wi th that necessarily ren:ovc<l for ra il s and plates 
by cutting the ingot across in ::;ec tions and punching a ho1e 
through the ce nter . 

The materia l r crnovcd in punching this hole cuts away 
around the piping a nd may remove the segregated portions 
entirely, so there is a n inducement to use a larger proportion 
of the ingot for tires than vmuld be possible were not this 
centra l co re r emoved. The result is that in crowding up 
towards the top of the ingot for mater ial for tires, metal is 
apt to be cut off in the section s fo r use that has ei ther en
trapped some slag with in or is coated \vith it o n the outside. 

In the hammerin g a nd rolling to which th e metal is sub
j ected in the making of the tires, this slag is driven into the 
interior and, h.i ving been squeezed into a fin e hair line, forms 
th e incipient and invisible crack no inspecti on can detect, and 
\vhich afte r ward, by the rolling act. ion o f the wheel, is to 
elo ngate, reach the surface a nd manifest itself in shelling-opt 
or cracking. 

Again chemical a nalysis is of littl e use. The particles of 
slag arc usually too minute to show even a trace, though 
they a re frequ ent ly qu ite sufficient to cause a difference of 

FIG. 5,-SLAG SPOTS IN STEEL TIRE 

20 per cent in the te nsile strength of two specimens taken an 
inch apart from the same piece of metal. 

\ Vhen the slag occurs in the body of the tire it usu~lly 
appears as a thin streak , forming a lamination with a number 
o f branch es that g ive it a rough appearance. Sometimes it 
\.vill show as a single stem, but usually there. are two or more 
together and approximately parallel as though formed by a 
single bubble of slag that had been divided by the pressure of 
the sound metal and the two or more parts so formed rolled 
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out in para11 el lin es. At other times the slag will a ppea r in 
the form of s111a ll ila tt ened dots ar ranged in parallcl li11cs 
with more or less regula rity. But whether in co nt inuo us or 
dotte<l Jines, the d irection is generaHy pa ra llel to th e sur face 
of the tread. 

\ Vhen the slag occurs at or near the su rface o f the tread, 
the appearance is quite di ffe rent. J t will then show in fo lds 
and twists ill ustrati ng the direc tions of flow of the metal into 
which it has been fo r ced or with ,vhich it has moved un :'. e.· th e 
direct ac tion o f the ro lls or hammer. Sometimes such slag 
flaw s drop down, pr;ictically at right angles to the surface, 
a nd aga in they arc so twisted that they shoot off into the 
metal at a ll conceivable angles. Such flaws do not neces
sa rily develop into vis ible cracks any more rapid ly than tl1ose 
t ha t are buried more deeply and lie parall el to the surface. 
In fact s uch fl aws have often been found in wha t appea red 
to the eye to be perfect ly sound portio ns o f a tire t hat had 
developed shellc( l-out spots in othe r places. In this conuec
tion it may be stated tha t the mere fact tha l hut one or two 
shelled-out spots have appea red o n the su rface of a \vheel is 
no sig n of t hat bein g the only defect ive portio n. Jf such ::\ 
ti re is examin c<l, it will usually be founrl tha t the slag flaws 
extend throughout its whole extent, a t leas t near the surface, 
so it is defective tliroug·h and through. It is th erefo re only a 
matter of time whc11 the whole surface woul<l be mott lc<l with 
shell ed-out .spots if the rnnning could be contin ued until tlrnt 
time. 

\1/hile slag t-laws and their late r development. the crack or 
the shellect-out spot, are peculiarities in the ,vay of a disertsc 
that belongs to th e steel tire, the trouble has not as yet mani
fested itself to any g reat exte nt upon elect ric rai lways. T he 
metal of which th ese tires a rc made is exceedingly strong 
and durable. Run ning as it does w ith a carbon conten t of 
more than .6o per cent in American tires the te nsile st rength 
will range fro1n l 10,000 lbs. to 1 2 4 .000 lbs. per square inch of 
section. It is a lso very ha rd , and naturally the cold roll ing o f 
this meta ) to elon gate the tlaw takes t ime and power. T he 
power can be obta ined only in connection wit h a wheel 
pressu re o n the rail, so that light equipment suffers but lit tle. 
The spot moM affected in railway service is under the tenders 
of large engin es, where the \vheels are s mall and the loads 
excessive. On locomotive driving wheels the trouble is rare, 
probably due to the Cmployment of carefully selected material 
and the la rge diameter of the tread, by which eacli portion is 
b1oug ht iu to contact with the rails less times per mil e than is 
the case of those u nder the tender. \ Vit h heavy electric cars 
running on city streets the trouble with sheHing-out \.vill be 
more fre<1ue11 t , and this frequency wi11 be increased hy the use 
o f short wheel ba ses and numerous crossings, by hoth of 
which the bJmys received by the whee] wi ll be increased, the 
one ,adding to the inte nsity and the other to t he frequency. 
A combinat ion o f the two na turally will le:td to th e <Juickest 
resu lts. ln concluding this port1on o f the subject it may be 
stated tha t when a shelled -out spot appea rs in a steel-tired 
wheel the owner may look for slag \vith the almo st absolute 
ce rtain ty of finding it. 

It often happens that v,.1he 11 a st eel-tired wh eel h as been in 
servi ce fo r ;,_ time the rim wi ll be roll ed ove r in to the fori n of 
a head 0 11 t he ottts idc. This may or may not he in dicat ive of 
a softness. All stee l tires have a certain amou nt of <lu-: tility 
ranging from To to t8 per cent of elo11gatio11 in a tensile tes t 
spccimet,. T he ro lli ng and pmmding to \vhich the wheel is 
subjected in service na tura lly causes the meia l to flow and 
the only di rec tion in whic h. such a flo w cau t;i ke pla,ce is 
toward the outer face of the rim where a he~U may be form ed. 
T he heaviCr t he car and the g-rea ter the a mount of poundiug 
the sooner th e hea<l will be formed, while the mo re du ct il <' th e 

111a terial the la rger it will l>ccome before it finally cracks a nd 
splin te rs off. 

Somctimcs thi~ fo rmatio n is helpc,I by the heat trea tment 
accomvanying t he making of the tires. 1t often happens that 
a ve ry thin shell of ferrite or µurc soft iron is fo rmed arou nd 
the out side of the tread. The result is that this is quickly 
rolled out into a hea<l when it is put in service, as it is very 
ducti le. \Vhcre this ferrite extends to any great depth th e 
rate of wear an<l the ro ll ing out ,vould be correspondingly 
rapi<l, but this rarely occurs ancl the ordinary stee l structure 
wi ll be found at once. It is never fou nd in tires that have 
been turned before using. T his ferrite sh ell is also. apt to be 
hroken by slag enclosures t h;it quick ly scale off after the 
mann er of shell ing-out, but such spots arc usually very small 
and can only he seen by au immediate inspect ion before the 
su rface has had a chance to be rolled out smooth. Under the 
microscope this fe rri te appears as a thin white ba nd outs ide 
the steel, and is show n in Fig. 4. 

From what has beeu said it wi ll be seen thai. while 
the diseases of steel-t ired wheels a rc very insidious :-i.ml 

diffic ult to d et.ecl until they have reached their full de
velopment, they do not in volve any serious menace to 
the property equipped w ith the m. That they seldom 
occur is due to the care witl1 which the product is made, 
and that they can be obviated is evident, provided thc
same care is extended all along the line of the manufacture 
of the steel and the ro lling into shape. This is evidenced 
by the rarity of the manifest:i tion of these diseases, fo r a 
search through thousa nds of new wheels mig ht , and probably 
\VOtild, fa il to bring a single case to light. It is this fact, 
coupled with the good wearing qua lities of the w heel, its 
safety and its capability of keeping a car at work and out of the 
house for wheel repairs, t hat has led managers to regard it as 
an econom ical one for heavy urban a nd interurban scrYice. 

---♦-
TESTING FOR LIVE AND GROUNDED CAR PARTS 

C1r parts normally inte n<lcd to be charged in operation 
may become grounded and cause ir rcg·ula r action therefrom; 
similarly, car par ts normally intended to be grounded in 
operation may produce complication s as a result of becoming 
charg·ed. Thus. t he resistan ce metal of a starting coil is 
normally charged i11 operation ; if it becomes grounded, t he 
starting current \vill pa ss to rai l without reaching th e- mo
tors and any effort to start the ca r wiH blow the fuse or 
breaker. The operat in g controll er frames are normally in
tended to be grounded so that should inter ual co ntroller in
su lat ion become defective the frame will not become charged 
a nd shock a person t0t1ching it :uid a g rounded pa rt at the 
same tirne. The first condition of g round is dangerous, be
ca use the resista nce hanger~ and supporting bolts become 
cha rgc<l and able to shock or bu rn a pitm;i n wo rking under 
th e car ; a lso unde r ~pecial co11<li(io 11 ~ passengers in th e car 
may be shocked . A charge<! controll er fram e jeopardizes 
the safe ha ndling of the car by the motorman and is a litiga
tion-breeding menace to passengers boarding and aligh ting. 
In case of either ch arged or grouncl eLl condition, t he exact 
location of the fault can be determined with a voltmeter. 
To test for a grounded rart. com1cct one end of the voltmeter 
to tro lley a n<l use the other end to exp lo re the suspected 
a rea and its connections. after a ll intentional ground connec
tio ns to that a rea have hee11 <lisco1111ected. The instant the 
exploring end touches a groundc<I p,irt, the voltmeter wi ll 
dellec t. becau se current from tl1c trolley passc~ through the 
meter to anJ through the fault to eart h. To te~t for a charged 
part, g round one e nd of the meter ~nd ex plore with t he ot he r. 
Contac t with a liye par l will cause deJlection hecause the lh·c 
part becomes gro unded th rough the meter. 



IOIO STREET RAILWAY JOURNAL · [VoL. xxvnr. No. 2r. 

PROPOSED SUBWAY SYSTEM TO CONNECT THE BROOK
LYN AND WILLIAMSBURG BRIDGES 

For nearly half a generation efforts have been made to 
relieve the passenger congestion at the New York end of the 
Brooklyn Bridge caused by the home rush of the many thou
sands of Brooklynites employed in New York. The ter
minal facilities have been enlarged several times, so that no\v 
elevated trains are operated on 55 seconds headway and the 
surface cars form an almost continuous chain broken only 
by the eight loading loops at the New York terminal. All 
of the elevated cars over this bridge, including the local ser
vice, are operated by the Brooklyn Rapid Transit Company, 
while the surface cars are operated by the Brooklyn Rapid 
Transit Company and the Brooklyn & Coney Island Railway 
Company. 

It was hoped that the completion of the Williamsburg 
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number of surface cars operated is far below the maximum. 
T n fact , traffic congestion began at this bridge from the day it 
was placed in service. The continuation from the Williams
burg Bridge roadway on the 11anhattan side is Delancey 
Street, which has been widened up to the Bowery for park
way purposes. 

It is apparent that if the two existing bridges had some 
form of railway connection, passengers desiring to ride over 
either would not have to go to the terminals, and thus the 
congestion at those points would be reduced. To accomplish 
this purpose alternative plans were proposed as follows: 
Brooklyn interests advocated an elevated railway through 
several East Side streets as far as the Brooklyn Bridge; New 
York residents, particularly those of the East Side, bitterly 
opposed the suggestion for an elevated railway, and favored 
a subway route that could go also through streets not avail
able either for elevated or surface operation. 
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1'.I AP O F PART O F MAN H ATTAN I SLAND AN D BR OOKLYN , SHOWING PRESENT AND PROPOSED RAPID TRANSIT LINES 

Bridge with its four surface tracks and elevated railway 
structure would afford great relief to the older bridge. This, 
however, did not prove to he the case. The Williamsburg 
Bridge simply opened a new territory which hitherto had 
been served chiefly by the ferries. The old bridge is in the 
center of New York's down-town business district, which 
through its many sky-scrapers has an abnormally high busi
ness population for its small area. The new bridge termi
nates in the "East Side" tenement district, almost a mile from 
the offices and stores. Owing to franchise difficulties be
tween tbe city authorities and the local railway companies, the 
elevated tracks on the new Williamsburg Bridge are not con
nected to either of the elevated systems in N ew York and 
Brooklyn. The N ew York surface cars run over the two 
tracks on one side of the bridge, carrying passengers to the 
plaza at the Brooklyn terminal , while the Brooklyn local 
bridge cars run on the two tracks on the other side to the 
N ew York end, but as there are no loops at either end the 

After several hearings, the New York Rapid Transit Board, 
at its October meeting, definitely rejected the elevated scheme 
and ordered specifications prepared covering the down-town 
subway route shown in the accompanying map, presented by 
George S. Rice, chief engineer to the commission, This de
cision was based very largely on a report submitted by Mr. 
Rice on Sept. 13, 1906, of which an abstract appears in the 
following paragraphs: 

ELEVATED RAILWAY PROPOSAL 

The suggested elevated railroad connection was to start at 
the Williamsburg Bridge, pass through Delancey Street to the 
Bowery, thence through the Bowery and Park Row and 
North William Street to the Brooklyn Bridge. Surveys 
were made of the elevated structure as it exists along tl:ie 
Bowery and Park Row, and designs for a structure to take 
care of the travel between the bridges. On Delancey Street 
it was proposed to construct an elevated railway with columns 
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about 22 ft. apart near the curb of the parkway, occupying 
the center of the s treet. A long the Bowery and on Park 
Row it was co nsidered preferable to reconstruct the elevated 
railway instead of adding new columns by so strengthe ning 
the structure that it would ha ve been capable of caring for 
a double-deck railway, th e lower level carrying the local 
tracks and the upper deck the loop tracks. Provision was 
also made to have the upper deck removed eventually with
out disturbi ng the lower tracks. 

A station was contemplated a t the intersect ion of Delancey 
and A llen Streets, the Bowery and Grand S treet, a nd another 
at Chatham Square, all convenie ntly conn ecting with the 
present stations on the Third Avenue Elevated Rai lroad; 
also a station on Park Row near Duane Street, to connect 
with the Brooklyn Bridge terminal. The cost of this struct
ure was estimated at about $1,800,000 for construction. The 
values of abutting property was estimated at about $r4,
ooo,ooo, and taking 12 ¼ per cent of thi s a s a n ap
prox imate va lue of the damage cau sed along the whole route, 
according to !vlr.'Rice, the total cost of an ele,·ated connection 
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Cross-Section of Four Track Subway. 

traffic bet ween :\f cw York and Brooklyn. The subway sys
tem as lai(l out has the adva ntage of distributing the passen
gers in both boroughs and carrying them to or near their 
destinations instead of unloading them at one or at a few 
stations a long <li stancc from the goal of the greatest number 
of passengers. T he elevated scheme, it was thought, would 
cause a congestion of traffic at the few stations available. 

In the plan suLmitte<l by M r. Rice, the subway lines form 
a complete system of connection between the two bridges 
a nd with provisions fo r future connections in Manhattan 
Boroug h a nd with a<l<litional routes between l\ilanhattan and 
Brookly n, namely, o n Fourteenth Street , Maide n Lane a nd 
Old Slip, as well as at Brooklyn Bridge. 

The route fo r Ma nhattan is laid out as follows: Beginning 
at \Villiamsburg Bridge, it passes through Delancey Street 
to Center Stree t, through Center Street to Brooklyn Bridge; 
under P ark Row to VVilliam Street, and through \Villiam 
Street to the neig hborhood of \ ,Vall Street ; from Centre 
Street and Grand S treet , through Grand Street and Des
brosses Street to \ Vashingto n Street, through \,Vashington 

S tr.eiRy.Jollru11! Cross-Section of Two Track Subway. 

SECTIONS OF PROPOSED JNTER-BRJDGE SUDWAY 

would be $3,550,000. This elevated loop, after the necessary 
legal steps had been taken, could have been built in one year. 

LI NES OF TRAV EL 

Some studies \.Vere made during the greater part of August 
in connection with the travel and lines of distributi on o f the 
passengers on the Manhattan side of the Brooklyn and the 
\Villiamsburg Bridges. It was found that <luring the two 
morning and evening rush hours, from 7 a. m. to 9 a. m. 
and from 5 to 7 p. m. , r espectively, about 20 per cent. of the 
pe?ple u sing the Brooklyn B~,i<lge depart from or a rrive at the 
bridge entrance upon th e subway, elevated and surface cars. 
T he remaining 80 per cent walk to and from the bridge 
entrance. Of these latter 65 per cent are from the di stricts 
to the eas t, south an<l west of the bridge entrance. Th e re
maining 15 per cent come from the north through Park Row 
and Center Street. This 15 per cent is the only class that 
would be accommodated by an elevated loop throt1gh the 
Bowery and Park Row. 

Al the Williamsburg Bridge about 40 per cent of all people 
using the bridge in both directions cross it in the New York 
cars. Of the remaining 6o per cent , 25 per cent would be 
accommodated by the elevated loop. The remaining 35 per 
cent come from territories north, south and east of the bridge 
e11trance. 

THE PROPO SED SUBWAY SYSTEM 

A subway connecting the \Villiamsburg an<l Brooklyn 
Bridges would be ma<le a part of the comprehensive system 
laid o ut by th e Rapid Transit Board a nd set forth in it s 
1905 report. Any part of it could be con.Structed as nddi 
tional rapid transit facilities where demanded by the increased 

Street and Liberty Street to \ Villiam Street; from Centre 
S tree t and Ca nal Street , through Canal Street to \Vooster 
Street, thence . through \ Vooste r Street a nd \ Vashington 
Square East and University Place to Fourteenth Street, 
through Fourteenth Street to Greenwich street , and through 
Greenwich Street and \Vashington Stree t to Desbrosses 
Street. The estimate for this portion of the subway route is 
as follows: 

BOROUGH OF MA N HATTA N 

A 4-t rack subway from the \Villiamsburg Bridge ter~ 
minal, wh ich is now under const ruction, to the 
Erool,;:l yn Bridge . . . . . . . . . . . . .. $3,400,000 

Change of Brooklyn Bridge approach to connect to 
subway . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 750,000 

A 2-t rack subway from the Brooklyn Bridge through 
VVi lliam Street to a point north of and near \,Va ll 
Street . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,000 

A 2-track sub,vay on Grand Street and Dcsbrosses 
Street, from Cent re Stree t to \Vashington Street. 1,530,000 

A 2-t rack subway on Liberty Street and \ Vashington 
Street1 from .\i\/illi ::rrn Street to Deshrosses Street. 2,100,000 

A 2-track subway on Washington St reet from Des
bros.ses Street. through Greenwich Street, Ninth 
A vem-,e, F0urt eenth Street, University P lace. 
\i\/ashington Square Ea<; t, W oo~ter Stree t and Canal 
Street to Centre Street . 5,6oo.ooo 

Easements (estimated) 2,0CJ0,000 

'fotal .... . $1 6.o8o,ooo 

In Drooklyn , the plans suhmitted show a loop connection 
between the two bridges, with provision to conn ect with the 
fu ture Jines fro111 Manhattan. as mentioned above. The route 
in Ilrooklyn is laid out as follows: Beginning a t Brooklyn 
8ridge, desce nding from the elevated tracks on the bridge, 
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Lttilizing the bridge storage yard parallel with \Vashington 
Stree t for the descent, it passes through \V.ashington Street 
to Fulton Street ; thence through Fulton Street and \Vil
loughby Street, a nd F latbush Avenue Extension to Fulton 
Street; through Fulton Street to Lafayette Avenue; through 
Lafayette Avenue to Bedford Avenue; through Bedford Ave
nue and Bedford AvenLte E xtension, and across \Villiamsburg 
Bridge plaza to the \Villiamsburg Bridge. The connection 
from the elevated tracks at the Brooklyn end of the Brooklyn 
Bridge to the subway in Fulton Street is a new addition to 
the system, and \\;as not included in the routes previously laid 
out by the Board. 

The estimated cost of constructing the lines as described 
above is as follows : 

B OROUGH O F BROOKLYK 
A 2-track connection from the elevated tracks on th e 

\r\Tilliamsburg Bridge to the subv,·ay at th e int ersec-
tion of Bedford 1\ venue and Broad\vay. . . .. .. . . . . . $420,000 

J\ 4-track sulnvay on Bedford Avenue and Bedford 
Avenue extension, from Broadway to Lafayette 
/\ venue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,520,000 

A -t -track sub\vay on Lafayette Avenu e from Bedfo rd 
A venue to Fulton Str l'et ... . . . . . 2,050,000 

A 4-track subway on Fulton Street from Lafayette 
Avenu e, through Flatbu sh Avenue extension, \tVil -
loughby Street and Fulton Street to ::.Vlyrtlc Avenue 1,8Jo,ooo 

A 2-track connection fr om th e subway at Jd yrtle Ave-
nu e and Fulton Stree t lo th e elevated tracks on the 
Brookl yn Bridge 4lll ,OOO 

Easements ( estimated ) 200,000 

Total . .......... . .... . $7,430,000 

Any part or th e whole of this sub\,:ay, in both Manhattan 
and Brookl yn , can be constructed in hvo years a fter the time 
uf letting the cont rac ts. 

Attention is calle<l in Mr. Rice's report to the fa ct that 
the greater pa rt of this snbway loo p has been presented to 
the Appella te Divi,; ion o f the Supreme Co urt for its J eci sion , 
in lieu of the co nsents of the property owner s. and it is ex
pected that a decision will Le rendered abo ut the end of this 
year. 

It is inte rest ing to add here that on ~ov. 20 the New 
York State Railroa d Commission at a hearinR in Xew York 
City issued the fo llowing stat emellt with r ef er ence to the 
"L" loop, 

" No favorabl e action has been taken on the board's sug
g-estion for the construction of an elevated connection be
tween the Kew Yo rk ends of the B rooklyn a nd \N ilk1.msburg 
Bridges. The construction o f such a connection would 
enable the operatio n of elevated tra ins in both directions over 
these bridges, and the pr esent loca tion of elevated structures 
in the Borough of Brooklyn is snch that trains could be so 
operated as to make a circul ating medium through the busi
ness a n<l outlying residential sections of that borough. The 
method of operation would obviate delay and inconvenience 
caused by the transfer now made at the B rooklyn end of the 
Brooklyn Bridge, and prevent the congestion \vhich now 
occurs at the Xew York end of both bridges in certain hours 
of the day." 

On the same day a meeting was called by several civic 
organizations in Brookl yn to consider wa ys and means for 
hastening the btt1lding of an inter-bridge co nnection. Par
ticulars of thi s meeting ,vill be published in the next issue of 
the Jou RNAL. 

--..+-------
The U nited Railways Company, of St. Louis. has inau

gurated a new express ca r service over the St. Charles line. 
T he express makes bvo round trips daily. The new car has 
all modern improvements and is said to be one of the finest of 
its kind. 

STEEL RAILS • 

BY ROBERT JOB 

Twenty or thirty years ago steel rails did not cause the 
difficulty \1vhich is found \Vith the present product. This con
dition, which is only too familiar to every railroad man, is due 
to a number of causes. 

In the first place, a vastly greater tonnage is handled to-day 
by the mills, and the same care is not used in the preparation 
and cropping of the ingots, \Vhile in the rolling much higher 
fini shing temperatures are maintained, resulting in coarser 
structure \\:ith relatively rapid ,vear. In many cases the com
po sition is better to-day than formerly, yet in spite of what 
under present practice ,vould be considered dangerous com
position, it is a ,vell-known fact that thf> 1ld rails gave gen· 
erally excellent service, this being clue i.8.t.,..i1y to thorough 
working of the steel do\'1-·n to a low finisii'mg temperature. 
In Fig. 1 \V e see the structure of an old 67 John Brown rail 
rolled ancl laid in 1864, and in track for thirty-four years. 
The composition \vas a s fo llows: 

Per Cent 
Carbon . . . . . . . . . . . . . . . .330 
Phosphorus . . . . . . . . . . . . . .039 
Mangane~e .390 
Sulphur .. .030 
Silicon . . . . . . . . . . . . . . .070 

The section s of photomicrographs throughout this paper 
are taken from the center of head and are magnified fifty 
diameters. 

F ig. 2 shows the ,-.; tructurc of an 8o-lb. ra il of somewhat the 
same general compositi on as that above, namely: 

Carbon . . 
Plio~phoru s . . 
Manganese . . 
Sulphur .. 
Silicon ..... ..... . 

P er Cent 
-.196 
.072 

.66o 

.033 

.286 
This rail was rolled a fe\v years ago ar::.d gives a good in

dication of the far greater coarseness of structure of present 
practice. Under the same traffic the one has given long ser
vice while the other would cut out rapidly. 

Fig. 3 represents about the coarsest structure obtained at 
present practice, 90-lb. section, the composition being: 

Carbon .... 
Phosphoru s . . . . . . . . . . • . . ............... . 
),Ianganese . . . . . . . . . . . . . ............... . 
Sulphur .. . . ....................... . 
Silicon ....................................... . 

Per Cent 
.620 
.094 

I.000 

.03.1 

.IOO 

Such a rail wears relatively rapidly, tending to brittleness 
when the steel is unsound. 

Fig. 4 sho\vS about the average of the better grade of pres
ent practice, 90-lb. rail. Structure of this character is much 
tougher and safer than that indicated by Fig. 3. 

* Abstract of paper presen.ted at the meeting of the New York Railroad 
Club, Nov. 16, 1906. 
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On noting the vast differences which have been shown , the 
question at once a rises, why is not the former close-grained 
show wearing structure produced to-day? Is the cha nge due 
merely to the insistent efforts of the mills for higher tonnage 
or do other elements enter into the case. The answer is 
co1nplex. In the first place the increased weight of the pres
ent sections of 90 or 100 lbs. per yard instead of 60 or 65 lbs. 
has radically upset the ratio between the various components 
of the area of the rail, that is, head, web and flange. The 
former is far thicker and of much greater mass than formerly, 
while the other parts in ma_ny cases have increased but little 
in thickness or even have decreased. As a result of these 
changes the flange gets to the lowest temperature at which 
it can be rolied long before the head reaches the same tem-

FIG. 3 FIG. 4 

perature, so that even though the fl ange be fine grained and 
tough, as fine even as was obtained in the old practice, the 
crystals of steel in the head may be very coarse, since they 
were growing in size from the time that pressure upon them 
in the rolls ceased until the steel at that point had fallen 
below a dull red heat. This condifion would mean relative 
rapid wear and brittleness. 

From the above it is evident that in order to get fine grained 
structure clear to center of head two courses are open. First, 
to rearrange the proportions of the rail in such manner that 
each component part shall reach the critical temperature at 
more nearly the same time, as in the old sections, or, secondly, 
to change the he~t treatment given the steel, either during 
the rolling or subsequently. By the first method the large 
crystals would be prevented from forming, while by the sec
ond, even though formed, they would be broken up by the 
reheating. 

In some milis it is common practice to hold the rail before 
the last pass with the object of giving gre:iter toughness -and 
better wearing qualities to the steel owing to the finishing 
at a lower temperature. Unluckily the plan is of little benefit, 
since thereby a fairly fine granular structure is produced to a 
<lepth of only about an eighth of an inch from the surface. 
This, in service, is quickly worn away, exposing the coarse 
structure beneath. The general character is clearly shown in 
Figs. 5, 6 and 7; Fig. 5 represents the condition immediately 
at the surface of a 90-lb. rail; Fig. 6, Ys in. from the top of 
head, and Fig. 7, ¾ in. from the top, or at about the center of 
head. What is needed is thorough working of the steel 
throughout its mass at a temperature as near as possible to its 
critical point. 

Annealing will r emove the coarse granular structure and 
give an appeara nce similar to F ig. 8, but will also lower the 
elastic limit and produce a rapid wear. Unfortunately, an
nealed rails, with their freedom from brittleness and from in
ternal strains, are of ha rdly more than theoretical interest, 
since they cannot be obtained in any co nsiderable quantities 
under present conditions. 

The form of section also has a decided influence upon the 
mechanical strength of the ra il , that is, with steel of precisely 

th e same composition a n<l degree of porosity one section will 
tend to support loads better an<l show greater freedom from 
crushing and splintering than ,vill a noth er section of the sa me 
weight per yard. T his square-headed rail like the A. S. C. E . 
section will hold its angle for only a comparatively short time 
u nder heavy traffic, and it is also a matter of frequent observa
tion that when porosity of the steel is ,present, rails of the 
square-headed type have a much greater tendency to sliver 
and crush along the outer edge than <lo rail s with a more 
angular head, the reason evidently being that the mass of 
metal supporting the edge is very much less in the former 
than in the latter. A typica l case of this breaking down of 
the outside edge of an unsound rail of the A . S. C. E. section 
is shown in F ig. 9. This rail, and a number of others roll ed 

FIG. 5 FIG. 6 

FIG. 7 FIG. 8 

at the same time, had gotten into this condition after service 
of only two months, while other rails in the same lot and 
immediately adjoining the defective ones were unaffected. 
Etching of the surface showed, as seen in this figure, that the 
difficulty was •due to defective manufacture, unsound steel, 
while those which gave good service were found to be practi
cally free from porosity. 

The appearance of the fracture of a rail which has fai led 
owing to overloading is distinctive, and is shown in Fig. IO. 

The fracture generally takes place immediately over a tie, due, 
of course, to the repeated straining of the metal beyond its 
elastic limit. A t first, merely a hair crack is found. This, 
with repeated bending, g radually extends into the rail and 
the broken surfaces become smooth and darkened by oxida
tion, as shown in the figure. Finally, the remaining metal is 
too slight to suppo rt the weight of a passing load, and the 
final f~acture occurs. We have taken one of these light rails 
from the track, broken it under the drop, and found one of 
these typ ical cracks developing over each tie , showing clearly 
the need of close watchfulness in the maintenance of track 
subj ected to h eavy traffic. The rails here ex hibited were of 
79-lb. weight. 

We have referred above to th e necessity of avoiding poros
ity and unsoundness of st eel if g·oo<l ser vice is to be obtained. 
Curiously enough a fr equent characterist ic of nick el steel is 
somewhat ailied to this condition. It is a matter of gener al 
observation that nickel steel rail s have not g iven the servi ce 
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which was anticipated and hoped for, but that there has been 
a tendency to sliver and to have a life not at a ll proportioned 
to the cost. Several years ago while investigating some of 
these rails we came upon a condition which seemed to account 
fully for this unfortunate behavior. The rai l had the follow
ing composition: 

Per Cent 
Carbon . . . . . .530 
Phosphorus . . . . . . . . . . . . . . . . . . .093 
Manganese .940 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . .040 

Silicon . . . . . . . . . . . . . . . . . . . . . . . . . .o82 
Nickel . .. . . . . . . . . . . . . . . . . . . . . .. . 3-480 

Upon taking a portion of this rail at center of head,.etching 
and magnifying fifty diameters, we found that the greater part 
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of the area was exceedingly fine uniform structure, as shown 
in the upper left-hand part of Fig. 11; there were, however, 
occasional patches of metal in which relatively large silvery 
granules appeared, as at the lower right- hand part of the fig
ure , showing that the nickel had evidently not thoroughly 
melted and diffused through the heat. Consequently the 
strength of the metal under late ral stress was deficient owing 
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FIG. 10 

to the seam lines, although if subjected to direct longitudinal 
force as in the ordinary tensile test it undoubtedly would have 
been normal and high. 

The important question remains, how can better rails than 
are now secured be obtained. We have already suggested 
that by modifying the section of the rail a finer granular 
form with its inherent toughness a nd tenacity may be ob
tained. By insisting upon cropping of ingots clear to sound 
metal, ind by testing a rail-butt which is certainly known to 
have been taken from the top of an ingot, so that if marked 
unsoundness be present, the heat may be rej ec ted by the drop 
test, a reasonable degree of soundness can be secured, and 
slivering and crushing largely prevented. By increasing the 
hardness of t he rail as much as is compatible with the charac-

ter of the roadbed, the rate of wear may be decreased, but we 
believe that further aids are necessary and can before long be 
obtained. Bessemer rail has filled an important need, partic
ularly in the days of light1 easily rolled sections and light 
wheel loads. Under present conditions, however, there is 
urgent demand for harder, tougher steel. In the Bessemer 
rail the hardness, with the proportion of phosphorus usually 
present, cannot be increased much beyond present practice, 
s '.l.y 0.60 or 0.65 per cent carbon, without causing undue brit
tle ness, and hence advantage has been taken of the basic open 
hearth process by which ,phosph9rous and sulphur can be 
nearly eliminated. \Vith these elements of brittleness largely 
removed the proportion of carbon has been increased safely 
and with very favo rable results to nearly 0.90 per cent, thus 
securing great hardness, together with great tenacity and a 
very low rate of wear. Bessemer rails will undoubtedly con
tinue to be used for the lighter sections and in locations where 
traffic is lig ht , but we believe that under the more exacting 
condi tio ns this quality will before long disappear, replaced by 
the harder, tough er steel of the basic open hearth process. 

----------------------
WHAT IS AN ENGINEER-CONSTRUCTOR?* 

BY GEORGE A. DAMON, 
Managing Engin t:ei- of the Arnold Comp any, Chicago 

One prominent element of modern industrial life is bigness. 
\Vv have large business corporations, combined railway sys
tems. extensive manufacturing concerns and comprehensive 
enterprises in all lines of commercial activity. Another dom
inant element is efficiency, which may be taken as the key 
word of modern business life and engineering practice. The 
constant aim is not cheapness in construction or equipment, 
Lut effec tiveness, the greatest return for the outlay. These 
two elements chiefly have brought about a condition in which 
we have the necessity for a technical organization ready to 
produce large results in an effective way. Between the desire 
for bigness and efficiency and its fulfilment, is the field of 
operation for th e creative and constructive abilities of the 
engineer-constructor. 

A n engineer-constructor is an organization, and not an in
dividual. It makes possible the most effective combination 
of techri ical theory with practical experience, and provides 
fo r the use of "team work" in connection with the designing 
and building· of properties. The engineer-constructor should 
be prepared to carry the proposition through from beginning 
to end without technical assistance from outside the organ
ization. To be most effective, such an organization should 
have at its command the technical knowledge and experience 
of the past; the ability to analyze situations, and discover the 
truth from conflicting testimony; the imagination to conceive 
unprecedented results and courage to overcome obstacles; 
the ambition to improve existing systems, and the honesty to 
spend money without favor or graft; and finally loyalty to 
itself and to its client, which will protect in every way the 
interests of all concerned. The expression that "the team 
plays as one man" suggests the comparison of the ideal en
gineer-constructor organization to a modern football team, 
and, as this idea grows upon one, considerable instru"ction and 
inspiration can be found in the analogy. 

All the things that might be said in regard to getting to
gether and developing a winning football team could be ap
plied equally well to the building up of an organization to do 
the work of an engineer-constructor. To carry the illustra-

""'Abstract of paper presented before the Electrical Section, W,estern 
Society of Engineers, Nov. 16, 1906. 
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tion further, suppose that the candidates for this new kind of 
team are lined up; they will be found to include a civil 
engineer, electrical engineer, n1echanical engineer, structural 
engineer, sanitary engineer, chemical engineer, gas engineer, 
fire protection engineer, hydraulic engineer, mining engineer, 
architect, industrial expert, statistician, purchasing agent, 
construction superintendent, operating engineer and account
ant. The efficiency of such an organization for the purpose 
for which it is created depends upon, first, the perfection of 
its individual parts; second, upon the skill with which these 
parts have been brought together; and, third, upon the ab
sence of any unnecessary friction during operation. Such an 
organization should not be the maker or manufacturer of any 
equipment, nor be connected with the exploitation of any 
system of apparatus, nor interested in the introduction of any 
patented devices. In its highest stage of development it vvill 
not be connected except in a technical way with the financial 
interests which control the enterprise. 

In playing an entire game from start to finish, different 
men will have the ball in nearly every play, but the precision 
of the team work should be so perfected that every man will 
be in every play. To assist is fully as important as actually 
carrying the ball. 

To show the possibilities of such an organization, let us 
pick out a team for the building of some large proposition. 
for instance, the design and construction of a steam railroad 
locomotive repair shop, involving the expenditure of from 
two to three million dollars. The selection of men with 
their chief duties will then be as follows: 

lnc;lustrial Expert. 
Designing layout of shops. 
Planning method of handling work. 
Arrangement of tool and transportation eq11ipment. 

Electrical Engineer. 
Providing power and lighting eqt1ipment. 
Laying ot1t transmission systems. 
Planning telephone and signal systems. 

Mechanical Engineer. 
Design of power plant. 
Plan of heating and ventilating. 
Laying out air, gas and steam systems. 

Structural Engineer. 
Building foundations. 
Designing steel structures. 
In charge of reinforced concrete construction. 

Architect. 
Designing building superstructure. 
Choice of fixtures. 
Laying out landscape work. 

Civil Engineer. 
Directing grading. 
Tes ting of soil 
Construction of track. 

Sanitary Engineer. 
Design of sewage system. 
Construction of waterworks. 
Choice of plumbing. 

Purchasing Agent. 
Selecting markets for material. 
Checking bills of •material. 
Arranging for delivery of material. 

Const meting Superintendent. 
Organization of construction force. 
Consideration of time element in construction. 
Settling labor difficulties arising in connection with construc

tion work. 
Operating Engineer. 

Consideration of economies in operation. 
Securing reliability in operation. 
Insuring effectiveness in operation. 

Accounting Department. 
Keeping pay rolls. 
Making record of costs. 
Preparing progress reports. 

The line-up of the team may be shown by Fig. 1. Here 

are eleven men, each one selected for hi s particular abi li ty 
to solve the problems suited to hi s individual training and 
experience. Each man has won his position as the result of 
a gradual growth which has de monstrated his reliability and 
resourcefulness. Many of these men have played this game 
before, and together, and are always eager for a proposition 
which will tax their strength and skill. 
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FH;. 1. - LINE UP OF AN ENGINEER CONSTRCCTION T EA~l FOR 
BUILDING A RAILROAD REPAIR SHOP 

Let us \V atch the play. First will come a number of pre
liminary studies, sho,~ring the proposed sizes, designs and 
relative arrangements of the buildings. There will next be 
forthcoming a carefully prepared report, showing the ad
vantage of the finally selected arrangement, and the sug
gested construction of each of the buildings, together with 
a description of the equipment required. _An important part 
of this preliminary report is an approximate estimate of cos t, 
based upon a careful consideration of all the items involved 
in the construction. 

With the general layout and the preliminary report and 
estimate approved, the next move is to prepare the plans and 
specifications. To indicate the scope of this work, the fol
lowing illustrative classification is shown, the numbers being 
the key which is placed in each drawing, specification, data 
sheet, report, or letter which may be originated as the work 
progresses. 

CLASSIFICATION FOR BATTLE CREEK (MICH.) SHOPS, GRAND 
TRUNK RAILWAY SYSTEM 

Contract No. 74. General Ind t x 

Sections of Classification 
74, 000-0£ga niza ti on. 
74,100-Building structures. 
74,400-Track. 

74.600--General equipment. 
74,700-Power-plant equipmen t. 
74.800-Tool equipment. 

Parts of the Work 

A-Yard. 
B-Power house. 
C-Store home. 
D - Oil house. 
E- Office building. 
F- Locomotive shop. 
G-Forgc shop. 
H-Iron foundry, 
I-Pattern. shop. 
}-Frog shop. 

K-Car machine shop. 
L---Truck shop. 
M- Coach and paint shop. 
N-Freight car shop. 
0-Planing mill. 
Q-Dry kiln. 
H-Scrap platforms, sheds, etc. 
S-Tum-tables. 
T-Yard crane. 
U-Pipe tunnel. 

Detail Oassification 
74,000-0RGANIZATION. 74,605-Piping system ( t' XCept for 
74,001-Co,itract. heating system). 
74,002-----Home-office fix ed charges. 74,606-Lighting system, 
74,0CG- Legal expenses. 74,607- Power system. 
74,oot- Preliminary reports. 
74,005-Surveys. 
74,000-Engineering. 
74.0fll- Accounting. 
74,008-Construction tools. 
74,009-Construction-offi.ce supplies 
74,010--Temporary constru ction. 
74,0111-Gener:i.l construction labor. 
74,0lZ-Superintendence. 
74,013-Insurance. 
74,014-Traveling and living ex

penses of represen1atives 
74,016-Tests. 
74,016---Preliminary operation. 

74,608-Telephone and s ignal sy s 
terns. 

74,609- Transportation syst ems: 
Transfer tables. 
Turn-tables (lar ge). 
Yard cranes. 

74,700--POWER PLANT EQUIPMENT. 
74,701-Machinery foundation s. 
74,702-Coal and ash-handling appa . 

ratus. 
74,703-Grates and sto ker!>. 
74,704--Boilers and s etti n gs. 
74,705-Breeching and connectio ns. 
74,706--Stacks and draft e quipment . 
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Detailed Class ification- Con tinued 

74,1 00-BuILDl:NG STRUCTURES. 

74,101- P repara tion of site . 
74,102-E."<:cavat io n and fill, 
74,103-Pil ing. 
74,104--Foundations. 
74,105-Superstructure masonry. 
74,106---Structural steel a nd iron 

work. 
74,107-Carpcnl er work. 
74,108--M ill V.'ork. 
74,109-Roofi.ng. 
74.110-She et met al work. 
74,111-Plastering. 
74,112-Painting and g lazing. 
74,400-TRAC.KS. 
74,401-Prepara tio,i of ri g h t of way. 
74,402-Gradin g. 
74,403-Tie and track layin g. 
74,404-Switches and special work. 
74,405-Ballasling. 
74,40f'i--Fencing. 

74,707-Heaters, superheater s 
economizers. 

74,708----Water-softenin g plant. 
74,709- Pumps. 
74,710-Air compres~or s. 
74,711--En gir:es . 
74, 712-Conderi sers, 
7~,713- Piping and covering. 

a nd 

74,714- -Gen erat ors, co m pensators, 
transformers and exciters. 

74,715- S witchboard a nd generator 
leads. 

74,800-TooL EQUIPMENT. 
74.801- - Line shafting and all shaft

ing an d motor supp orts. 
74,802--Forge shop blast and exhaust 

ducts, 
74,803-lndividual cranes and hai~ t s. 
74,804-Traveling cranes. 
74,1105- \Vork benches an<l m at erial 

racks: 

FIG. :!.-ORG,\NIZATlON CH ART 

7 4, 407-<.=:a t tie-guard s, cro ss ing <; , 
signs, etc. 

74ADR- Bondi Mg. 
74.600-GENER_\L EQUIPMENT. 

74.601-Drain age system. 
74,602-Plumbing and lock ers. 
74,603-Water system. 
74.604-Heatbig system. 

74,806---Fire protec tio)l 
(except piping). 

74,807-Founc1ations for 
tools. 

apparatu s 

machine 

74,808-Machine tools, 
74,809-Erection of machin e t ools , 

countershafts, etc. 
74.810-Plan in g-mill shavings ex

haust syst em. 

T he plans should preferably be drawn upon one size of 
paper a nd every drawing should be numbere<l to correspond 
to the classification. A border and a standard title printed 
by a draughting room outfit gives · a finished appearance to 
each drawing. Specifications can now be printe<l very 
quickly, and when at least twenty copies are required they 
can be produced in this way as cheaply as by carbon copies, 
or the better method of blue-printing from a typewritten 
record. 

In purchasing, the engineer-constructor should find some 
advantage over an occasional buyer. He is in the market 
constantly, is favorably known by the manufacturer of stand
ard equipment, and buys apparatus delivered f. o. b. cars, 
doing all erection work as far as possible with his own ex
perts, and calling on the factory for assistance only when 
necessary. 

There should be the greatest unity between the engineer
ing, the purchasing and the construction department. The 
plan of organization to secure the results is shown by the 
diagram Fig. 2. It is always better to have the construction 
superintendent in the office while preliminary decisions are 
being made an<l bills of material are being prepared. 

Throughout the entire progress of the work, systems are 
in use to keep all concerned informed as to each move. The 
construction office is advised by the home office as to the 
material or<lered a nd as to the Probable delivery of this ma
terial. The home office is advised as to the receipt of ma
te rial on the job, as well as to the progress of the construc
tion work, and any reports and advices as to the labor situa
tion. To accomplish the former copies of contracts for ap
paratus and orders for material a re sent to th e superintendent 
in charge of construction. Such reports and orders contain 
exact information as to the material covered by them, as well 
as to the time at which this material is expected to arrive on 
the work. A card system in which are entered all orders and 
contracts is used in the home office, and is designed to follow 
up and secure prompt delivery of all material, and apparatus. 

In case of any changes in time of delivery of ma
terial, the construction superintendent is advised •in 
advance, an<l is thus in position to make any alter
a tions n ecessary in his program. The importance 
of promptly delivering the material on the job can
not be overestimated, and the value of a system 
that will provide for the delivery of the materials in 
accordance with an approximate schedule previously 
a rranged fo r will appeal to all interested in con
struction work. 

Practically all of the material is ordered by the 
home office. In case, however, it is more advan
tageous to or<ler small quantities at the seat of the 
work, such or<lers are issued by the superintendent, 
a copy of all such orders being sent to the home 
office, after which they are recorded and handled in 
all respects similar to orders issued from the office. 

Records of all material received on the job are 
kept by the superintendent in the form of a material 
r eport . These reports are written out in a dupli
cate book as each shipment is received, and one copy 
is sent without delay to the main office. This 
serves to keep the home office very closely in touch 
with the field work, so far as the receipt of material 

is concerned. 

In construction work consisting of a great many items, 
such as will be found in railroad shops, it is very desirable to 
know with a fair degree of accuracy the exact progress of the 
work. Certain lines of work, such as the delivery and in
stallation of machinery, are dependent upon the progress of 
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other work, such as the completion of the buildings and 
foundations. In order that this -information may be always 
at hand, progress reports from the work are received at stated 
interva1s, usually two weeks apart, giving in detail the pro
gress of the work under each classification head. This in ... 
formation is kept in form for convenient reference, and is 
useful in a variety of ways. Not only do these reports keep 
the engineering force in touch with the progress of the work, 
making it possible to more efficiently insure the work coming 
in proper sequence, but they also provide the information 

· necessary to make decisions as to changes in detail, in case 
such are found necessary after the work has been begun. 
These progress reports, together with a record of moneys ex
pended for material and labor at any date, give timely in
formation as to the actual cost of the work as compared to 
the estimated cost. As such reports are made on the work 
under each classification heading, any variation of the cost 
from the estimate is at once detected. This is of importance 
to the constructor who proposes to complete a certain im
provement within a definite estimated cost, and to the client's 

tion represented on the chart at th e time t he last entry was 
made, as well as the amount of work tha t was done during 
the various class ifi cations during each period considered. 

Moreover , it is at once evident that , during the period of 
the fifth payroll, a bout 1 0 per cent of th e work on the engine 
pits, 20 per cent of the concrete superstructure, 36 per cent 
of the brick work, r 5 per cent of the si11 s and coping, 40 per 
cent of the windows a nd sm all doors was completed, and no 
work was done on the smo!ce- jacks and ventilators, none on 
the roofing, and n one on the sash operators a nd foundations. 
In other words, these progress reports become the graphical 
history of the job. After having made out the necessary 
reports covering both t he material and the labor that have 
been used on the work, it is a very simple matter to embody 
these results in the chart. A copy of this chart is then sent 
to the main office, where it remains until the time for the 
next report, at which time it is sent back to the job for the 
additions that have occurred during the period. 

In addition to these some other curves, showing the pro
gress of the work. may be of interest. These contain in 
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FIG. 3.-TYPICAL PROGRESS SHEET 

official who may be charged with the responsibility of pro
tecting a definite appropriation. 

Wherever it is possible, curves or diagrams are used to 
represent the condition of affairs of which record is to be 
kept. A chart showing the progress of the work on building 
construction is easily made, and shows very clearly at a 
glance the exact condition of the work at any time. Such a 
chart is shown in Fig. 3, which indicates the progress of the 
work on one of the buildings at the time of completion of 
the fifth payroll. On this chart the base represents the total 
estimated cost, and is divided into the various classifications 
covering the cost of this particular building. In this case 
these classifications cover excavation and fill (about -% per 
cent of the total cost), concrete footings and piers (about 
6-% per cent of the total cost), while the other divisions, such 
as engine pits, underground heating ducts, concrete super
structure, and so on make up the total cost of the building. 
At the end Of each two-weeks period, the total expense that 
has heen incurred during the two weeks previous is plotted 
under each classification head, and this area on the chart in
dicated in such a way as to designate the prog ress made dur
ing the particular period in question. A ·glance at the chart 
will show the total amount completed under each classifica-

graphical form a record of the number of workmen employed 
on the work at all times, together with information as to the 
number of carloads of material received, the weather condi
tions, and otheT matters of interest. 

Progress photographs are taken of the work at intervals 
of about two weeks. These show at a glance not only the 
general progress of the work, but m any construction details 
as well which are of inter es t and value. These photographs 
are of standard size, a nd mounted on cloth, so as to be bound 
in convenient form for reference. All the reports just re
ferred to , viz. , the progress reports, charts and diagrams, 
while very easily obta ined , a nd requiring but little work in 
their preparation, supply a grea t deal of valuable informa
tion, and are of worth far exceeding the trouble and expense 
contracted in securing them. 

Although every facility is pr ovided for keeping the main 
office and the construc tion offi ce in close touch, it should not 
be understood that the engin eering is done at arm's length, 
and that all plan s and specifi cations a re devised a nd com
pleted by a n en gineering force in the offi ce to be sent down 
to the construction superintendent on the job for his execu
tion. A competent engineer is in ch arge of all construction 
work, and spends a certain amount of time in the fi eld, thus 
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putting him in close touch with the situation, and enabling 
him to more efficiently direct the <letai1ed engineering work 
that is done in the main offi ce. 

It would be a big mistake to think that such an organiza
tion as is outlined could be got together and perfecte<l in its 
work in a short time. A winning team is not made in a 
week, a month, or even a year. I t tak es time to find the 
men, to bl"eak in raw material to perfect the plays, to develop 
a system, and to create a loyalty. both inside and outside the 
team. In th e case of the engin eer-constructor parailel it wi11 
prohah1y take years , and it is evidently for this reason that 
this very inviting field is occupied by so few or ganizations 
who are rea lly prepared to do the work j u stice. F ootba ll 
players have learned the benefits of concentrated co-ope r
ative efforts when applied to their sport much sooner and 
better than have technical teachers and graduates r ecognized 
the same truths as applied to their Jife work. a nd yet t h e 
advancement of technical progress is certainly more im
portant than the perfection of th e game of footba ll. The 
technical student of to-day is to be congrat ulated upon having 
before him such a splendid opportunity in a fie ld w hich h as 
not been worked harder than that occupied by the engineer
constructor. 

It wi11 be instructive to study the development of at least 
one company which is now prepared to play at this new game 
of engineer-constructor. 

T en year s ago the president of this company was a consult
ing electrical engineer,-an exper t on electrical questions, 
and in a consulting capacity only. Then came the natural 
addition of mechanical problems,-sti11 in a consulting ca
pacity. The introduction of the system of rotary converter s 
for efectric railway work , and of an improved sys tem of 
power plant const ruction, made it necessary to t ake two con
tracts in which the results of these two systems, which were 
advised by the consulting engineer, were guaranteed. Thus 
a contracting company was formed and a construction de
partment organized. This move developed the fact tha t the 
same brains which made the plans for an installation could be 
mixed with some enterprise and business ability, and thus 
actually bring about a complete result . 

This worked so well that other contracts for complete elec
tric system s were sought and secured. sometimes as en
gineer s, sometimes as constructors , occasionally as both. 
Civil. structural, architectural. industrial and hydro-electric 
departments ,vere added as the business grew. Systems of 
carryin g on the work were perfected as exper ience dictated, 
and weak parts were made stronger. To-day t his company 
ha~ on its payrolls a technical force of over eighty men, and 
oft en employs on its construction enterprises thousands 
of skilled mech anics. experienced foremen, and unskilled 
laborers. 

~1ost of the work of this company is done on the basis of 
"cost plus a per centage," that is, the work is done at actual 
cost. and th en the engineer constructor gets a percentage fee 
for his services. By a n arrangement such as t his. the 
client or purchaser is relieved of the necessity of or ganizing 
a technical force of his own. or of employing a number of 
individual specialists. If the actual construction work is 
turned over to the engineer-constructor, t hen the client is 
relieved of the inconvenience of obtaining proposals and 
awarding contracts to a large number of separate contractors. 
,vith t he attendant delays, confl ict s and ' 1extras," which the 
closest supervision vd11 hardly avoid. 

T h e difference between the ucost plus a percentage" and 
the "cost plus a fi x ed sum" plans is not generally understood. 
If an engineer-constructor is thoroughly trained in drawing 
plans, has sufficient actual experience to make a r eliable est i-

mate, is absolutely honest in all things, and has complete con
trol of a competent construction organization, then the "cost 
plus a percentage" arrangement is the better; but if the work 
is planned by an engineer and architect, and the actual build
ing work is turned over to a separate construction organiza
tion, thus maintaining the old relationship of engineer and 
contractor, then the "cost plus a fixed sum" plan, no doubt , ~ 

has advantages. The "percentage" plans express a shade 
more of confidence between the client and the builder than 
the "fix ed sum" basis. 

If the duties of making a preliminary report, preparing a 
car efn] estimate, drawing up the plans and specifications, pur
chasing the materials, building and st ructures, erecting the 
equipment , a nd insta11ing th e m achinery is turned over to one 
reliable eng ineer-constructor organiza tion on a "cost plus a 
percentage" pla n with the privilege to the client of canceling 
th e arra ngement at any time , if the progress, quality, or cost 
of the work should prove to be unsatisfactory, it is hard to 
conceive of a more effective way of getting results , a nd it is 
very probable that much of t he important work of the future 
wi11 be done upon this basis. 

Such a business as has been outlined can only be b uilt up 
by the demonstra tion of unquestioned ability, and the pos
session of not only absolute honesty, but also of those qual 
ities which insure w hat has become known as the "squ 4.r e 
deal." 

------+++---

NOTES FROM SAN FRANCISCO 

As regards the work that is being done at present in San 
Francisco on the lines of the U nited R ailroads, General Man
ager 1.fu11a11y is quoted i s fo11ows : " W e have more than 
1300 laborers at work restoring roads and laying track in this 
city, and we have a force of 2 0 0 down on the San :Mateo 
suburban line fitting it for high speed. E verywhere the work 
is bein g rushed. Men are at work r epairing the cable road
bed on Powe11 Street. just as the California cable road had to 
be repaired. T ha t road, like the east and west lines over the 
hills, will be restored as rapidly as possible. We are putting 
in a connection at Haight and :Market Streets, and building 
a trolley line out H aight Street as rapidly as possible. By 
Dec. ro the H aight Street trolley will be in operation as far as 
Scott. 

"W e .h ave forty- two of the new Chicago cars, and within 
two weeks we sha 11 have a dozen new suburban cars com
pleted. They are big ones, to accommodate forty-eight pas
sengers. Tro11ey cars are n ow being run on Sacramento 
Street , between Fillmore and Devisadero Streets. By Feb. I 

the P owe11 Street cable cars wi11 be running, a nd probably 
the J ackson and Washington lines will by that time be recon
structed fo r t he proposed cable system, necessary to the hi11 
district on those streets, as far out as Steiner, where connec
tion wi11 be made with the trolley system." 

T he new loop at the Ferry Bui lding at the foot of Market 
Street has been completed and is now in successful operation. 
It has resulted in relieving greatly the congestion at this 
important terminal. Two inside tracks are used for storing 
cars and for additional switching. It is also planned to 
insta11 two inner ]oops, somewhat on the plan of the ter
minus at the Brooklyn Bridge in New York, the cars of the 
different lines being assigned to their particular loop. 

The Valencia Street line has been placed in operation, the 
old rails being used for present operation. Two lines run 
over Va lencia Street-the T wenty-Ninth and Noe Street 
line and the San l\1ateo Cemetery line. These both connect 
with l\farket Street and give I'eady access to the ferries. 



NOVEMBER 24 , Igo6.] STREET RAILWAY JOURNAL. 1019 

After the Sutter Street line is fin ally in shape, work wi11 be 
sta rted on the P olk and Larkin Streets line. 

The stecl car described in the S TR EET R AILWAY J OURNAL 

fo r Oc t. r3 has been received and will be put in service as 
soon as it can be fitt ed u p. The car was made by the Pressed 
Steel Company, of Pittsburg, and was ordered as a n ex peri
me nt. lf it proves a succe~s it may become the sta ndard 
type of car to be ordered in the fut ure. 

T he Unit ed R ailroads has installed temporary Ji g-lits alo ng 
Su tte r St reet. ;md soon will have the lights as fa r as Va lencia 
Street , on Market Street. As soon as possibl e the company 
will in stall pe rma nent lights on ~rnamental poles. The light
ing of these streets by the company is the result of the agree
ment entered in to by the company in return for the permit 
to use th e overh ead trolley system. The officials say that 
the cost of maintaining the lighting system will more t han 
pay for wha t the permit would be worth to th e ci ty. 

Plans are now being made by the United Ra il roads to take 
care of the rush during the hol idays. The T enth Street line 
will be put in operation to take care of the shoppers from 
the Mission who wish to get to the new reta il district of the 
ci ty. The new cars wil1 start at Brannan Street and run 
along T enth Street, across Market Street at P olk Street, and 
then o n by way of Polk and Grove Streets to Larkin St reet 
and o n to Post, where they will turn and reach Sutte r 
Street by way of Polk Street. They will run out Sutter to 
Devisiadero Street. This plan the official s h ope to have in 
full swing before the holidays. 

T he U ni ted Railroads has resumed service on th e Cali
fo rnia Street a nd Cliff House line, which runs fro m P residio 
Avenu e and Sutter Street via California Street an d Bakers 
Beach to Sutro ba th s and the ocean. The road ha5 been shu t 
down since A pril r8. 

The Pa rk side Tra nsit Company, organized by the Crocker 
a nd othe r interes ts of the Parkside Realty Company, has 
made preliminary petition to the Board of Supervisors fo r 
a twenty- fi ve year franchise to construct and operate a street
car system over the fol1owing route: From the juncture of 
Ocean and Corbett A venues through private ground to N ine
teenth Avenue, and crossing the latter, in a westerly direc
tion to what would be the 1ine of Market Street extended ; 
along Market Street's western terminus; thence through pri 
vate g round northwest to the Great Highway. A lso along 
portions of VV, V and T Streets and Thirty-Third, Thirty
F ifth and F orty-Six th Avenues. Also along Nine teenth 
Avenue from H Street to its southern terminu s. A t a meet
in g of the Board on N ov. 5 the realty company was granted 
the temporary right to Jay track s and run cars upon a gridiron 
o f st reets in the Sunset District , including the entire stretch 
of Nineteenth Avenue. The a pplica tion o f the transil com
pa ny fo r a perma nent fra nchise is still hefore the Board. how
ever. 

-------------++•---

La Ca111pania I ndust ria l Jalisciense, of Guadalajara, is re- . 
ported to ha ve closed a contract through B. T arga, its elec
t rical engineer, wi th Geo. Ulrich, a contr ac tor, fo r the con
struction of a n electric line running from E pigme nio Go n
zalez Street, through Calle de Presa to Agua Azul, th ence to 
Alameda, J ndependencia and :Moro Street, pass ing in front 
nf the cemetery to Atemajac. From there it will proceed on 
to La Experiencia Street This entire portion of the line is 
situated in o ne of t he most beautiful and pic tu resque part s 
in the en tire country. The large avenues passing through great 
groves of trees fo rm one o f th e most in teres tin g bits o f 
S('enery, equnlly appealing to local residents and tourists. 

A MOLD FOR BABBITTING BEARINGS 

T he Columbia n.f achinc \Vorks & :Malleable Iron Com
pany, of Brookly n, N. Y., has recently brought out a very 
simple babbitting mold wh ich is especia lly useful for bab
bitting the bearings of rai lway ,notors. Many of these molds 
have already been sold to elect ric rai lway companies. 

T he body member of the mold is a semi-cylindrical struc
ture trunnioned on rt hrtsc ,pfate, The interior of this struct
ure is adapted to hold the journal to be liabbitted. After the 
journal is in positio n the to p JJiate is locked over the recess 
and the entire trunnioncd port ion ra ised to a vertical position. 
both operations being perfo rm ed with the handle. T h e balJ
bitt metal th en is pourerl th rough one hole at what is now the 

i\fU L D FflR BABlllTT! NG UEAlU.NGS ,\ ND CO l\;[PLETED 
BEARlNGS 

top o f the semi-cylindrical sectio n, while the air escapes 
throug h another vent a t the same end. A fter restoring the 
mold to the hori zontal posit io n. the cover is unlock ed and the 
babbitted be;:: r in g removed. 

COURT TO HEAR CONEY ISLAND CASE IN DECEMBER 

A hearing in the case of a five-cent far e to Co ney I sland 
over the lines of the Brookl yn Rapid Transit Co m
pany before th e Court of A ppca ls in A lbany, is set fo r Dec. 
3. If it is determined by this co urt that t he company has 
uot the legal right to demand a ten-cent fa ,-e to Coney Island, 
the Brookl yn Rapid Tra nsit will be called upon to re(leem the 
thousa nds of receipts fo r fares which it has been issuing to 
those travel ing to t he Isla nd since the comprom i:,e was 
effected with Lhe company by Lhc acting j\.I ayor last August. 
lt has been estimated that t he establi shment of a fi ve-cent 
fare to th e I slall(I would mean an a nnual loss to t ile com
pa ny of $500.000. 

----♦-
The Chicago & 1v[ilw::iukcc Elc<"tric Railway on Xov. 6 

shipped its first carload of through freight in connection 
with a steam road. I t was a carload of cabbage from Racine 
to St. L ouis. It goes from Chicago via t he Ill inois Central, 
it being the only steam ro;id that has so far consented to do 
business with the new electric road, and the first to issue 
a joint tariff. I t is said to he the first joint tariff on record 
between a steam and an electric rai lroad, and was secured 
only a fter a hard fight. lt may be the entering wedge to 
securing more such tariffs in the future. 
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TRAIL CAR OPERATION OF THE NEW YORK CITY 
RAILWAY 

The New York City Railway has in operation on its 125th 
Street line two multip le-unit trains, each made up of two cars. 
One train is fitted with the \Vestinghouse ai r brakes and the 
other with Christensen air brakes, both w ith a train pipe so 
tha t t he brakes can be applied to both motor car and trail car. 
It is the intention of the company to test train operation of 
this kind on both its uptown and dmvntown crosstown lines. 
As soon as terminal facilities are completed on certain down
town lines, like the Twenty-Third Street and the Thirty
Fourth Street lines, the company proposes to transfer these 
multiple-unit trains to these lines and conduct an elaborate 
service test with them. 

--.++----
ANOTHER IMPROVEMENT IN SEMI-CONVERTIBLE CARS 

Any improvement in the Drill semi-convertible car merits 
attention, as the type is among the fo r emost of the day and 
has heen furnish ed to many of the important systems through
out the country. During the eight years of its use the gen
earl arrangement of the system has remained as originally 
planned, but the details have been altered several times to 
simplify t he construction and improve the method of opera
tion. L ast year a n important change was instituted which 
eliminated the grooves in the posts form erly necessary to 
guide the trunnions controlling t he movements of the sashes, 
and the type has since been known as the "grooveless-post" 
semi-co:1Vertible. The principal feature of this arrangement 
consists of a pair of bow-shaped flat-steel guides extending 
from the letter plate at the mouth of the pocket to the lower 
ventilator rail ; the upper sash is connected to these guides 
by smaII ro1Ier attachments. The sashes ar e joined by brass 
to ngue-and-groove slides attached to the sti les which a llow 
the lower sash to ride upon and connect with the upper, and 
thus require but one motion to raise both sashes. The 
sash es, therefort, being held together and suspended, as it 
were, from the gu ides within the pocket, it was only neces/,ary 
to place parting strips on the posts to prevent dislodgement 
of the lower sash when drawn down. The parting strip, or 
parting bead, is a piece of wood ¼ in. thick which is screwed 

b 

SECTIUNAL VIEW OF SEMI-CONVERTIBLE CAR POST, SHO\\'-
ING OM I SSION OF PARTING STRIPS 

to the side of the post and extends from the window sill to 
the curtain roller. It is so called as it serves as a distance
piece between the sash and the curtain. The parting strips 
have proved somewhat objectionab le for two reasons: first, 
they must be removed to take out the sashes, and secondly, 
the appearance is not altogether satisfactory on account of 
not providing a finish to cover the ash posts. 

A change in the details of construction has been recently 

adopted which obviates the parting strips and adds much to 
the utility of the system as well as to its appearance. The 
sash lock bolts are made a trifle longer and arranged to ex
tend ¾ in. when retracted for the purpose of serving as 
trunnions or guiding pintles. The grooves in which these 
trunnions move are ,½ in. wide and run nearly straight up the 
post and as high as the top of the upper sash when the sash 
is lowered. These grooves are of the same width for their 
entire length and there is but one groove to each side of the 
post. It will be understood then that the sash trunnions and 
grooves accomplish the same purpose as parting strips. The 
sash locks are made to be readily removed, and by taking one 
off the lower sash can be lifted out; the upper sash is detached 
as heretofore by unscrewing the guides. 

The new arrangement permits the posts to be veneered on 
both sides to accord with the finish of the car. The builders 
formerly endeavored in a number of cases to improve the 
appearance of the posts by finishing the sides with the same 
material as the rest of the interior woodwork, but because of 
the parting strips were unable to do so satisfactorily. They are 
therefore much pleased with the new arrangement, which 
makes it possible to hide the ash posts completely with veneer 
instead of stain. Another advantage gained by omitting the 
part ing strips is the narrower and more graceful appearance 

SHOWING APPLICATION OF IMPROVE:MENT IN COMPLETED 
CAR 

of the posts. The parting strips are .¼ in. thick, therefore 
the thickness of the posts is reduced from 3¾ to 2¾ ins. 

The illustrations will assist in understanding the improve
ment and its relation to the general plan. Attention is 
directed to the sectional view of the post in which the sash 
lock bolts are shown in their retracted position serving as 
trunnions; the absence of parting strips will also be noted. 
Sash lock stops are set in the grooves at convenient intervals. 
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The view is of the post imme<liately above the window si11s. 
As stated before, the grooves for the trunnions are the same 
,V1dth for their entire length. 

The improvement described applies also to the BrilJ con
vertible car, which has the same window system as the semi
convertible and in addition has flexible metal panels arranged 
to slide on guides attached to the posts, into the same pockets 
which contain the sashes when raised. 

------+♦+-

AN ECONOMICAL BELL 

One objection to the use of electric bells in, connection with 
push buttons on electric cars for giving stop signals is that 
the batteries are worn out so frequ ently that the service given 
is often unreliable. A bell adapted for this service, and which 
is c1aimed to have a current co nsumption of 80 per cent less 
than the ordinary one, is the closed-circuit low-voltage 
Schwarze universal type manufactured by the Schwarze Elec
tric Company, of Adrian, Mich. On a large railway system. 

ELECT RJC RELL FOR STOP SIGNALS 

as ide from the greater reliability of the stop signal system 
when equipped with a current-savin g bell, the actual cost of 
the batteries saved must not be overlooked. The advantages 
of such a be11 are at once very evident. The be11 is con
structed on a principle quite different from that of other bells. 
A horizontal a rmature pivoted at its central point carries the 
bell clapper, which oscillates between two gongs. When 
current is supplied to the bell , magnets under each end of the 
armature are excited alternately a nd cause the clapper to 
s,ving between the gongs. 

This company manufactures several other be11s built on the 
same principle and adapted for use in connection with signal 
systems in shops, power houses and highway crossings (using 
high-tension current) , telephones, loud-ringing extension ser
vice for magnetic telephones, in fact , for any service where an 
electric bell can be used. 

Transfers from United Railways cars to Suburban cars and 
vice-versa will be issued to passengers beginning Jan, r, when 
the United Railways Company, of St. Louis, will take control. 
P la ns will also be adopted to decrease traffic over the down
town loop on Fourth Street, between Locust and Olive 
Streets, and to save time hy shortening routes. 

MULTI-TERMINAL RAIL BONDS AND TRACK DRILLS 

Forestalling the now rapidly growing· demand fo r large 
capacity rail-bonds an<l bonds with great ly inacased contact 
areas, the Ameri can Steel & Wire Company has produced a 
new line of which one style, the "Triple Terminal" bond, is 
shown in the accompanying cut. 

One-half-in. copper studs, two, three or four to a terminal, 
are compressed into corresponding bottomed holes drilled 
into the outside of the head of the rail. The contact areas 
thus provided are several times the maximum areas possible 
for single-stud bonds. Under repeated hammer blows the 

T RIP LE TERMINAL RO N D 

copper at the orifice of each hole becomes so dense and the 
two metals are forced. into such intimate contact that the 
bond holes are sealed completely and permanently. Just 
within the opening to each hole a groove in the steel, cut 
with a milling tool , permits the copper under compression to 
form an anchoring ring which also effectively supplements the 
external sealing of, and positively excludes all moisture from, 
the holes. 

The number of terminal studs is proportionate to the capac-

TRACK DRILL 

ities of the flexible conductors, which are made in all sizes 
up to 1,000,000 circ, mils, so that the carrying capacity of a 
single bond may equal that of the rail to which it is attached. 

In the new track drill exhibited at the convention by this 
company, and illustrated her ewith, is offered a tool for which 
railway men have been insistently calling. This tool is 
rigidly attached to the rail and bores rapidly holes which are 
always cylindrical, accurate in diameter, and placed at a 
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uniform height in the web of the rail. It is fast ened to the 
rail by power ful clamps which are so quickly adjusted or 
detached t hat car service need not be delayed . T he drill is 
operated by a double-acting lever, has ball bearings, positive 
automatic feed and a quick return. 

The same manu facturers have also developed a complete 
line of m ulti-spindle drills operated thr ough mechanisms 
\vhich are merely r~odifications of t he effec tive devices used 
in the track d rill just described. These drill simultaneously 
two, th ree, or four holes ctnd are used to prepare t he rails for 
the mult i- t erminal bonds mentioned above. 

MORE CARS FOR GRAYS HARBOR, WASHINGTON 

The Grays Harbor Railway & Light Company, operating 
between Aberdeen, Hoquiam and Cosmopolis, Wash., is 
drawing up plans for the continuation of the tracks in Ho
quiam and Aberdeen to better the purely local traffic. Each 
extension ,viII be a bout one mile long. T he ra ilway mana ge-

I KTERJOR OF COl\lB I NAT I ON CAR 

ment also ca ters to a large class of passengers who ride 
solely for pleasure a nd whose e njoyment has been g rea tly 
enhanced since t he company laid out its amusement park. 
The beautiful nature of t he site chosen for this enterprise did 
not require very skiIIfu l t reatment to be readily fo rmed in to 
a perfect natural play
gr ound. A feature of it s 
broad ac res is the enc]o--.
ure fo r deer a nd elk 

x 7¼ ins. The seats a re 37 ins. wide; the aisle space is 24 
ins. The inside finish of the car is in cherry. The trucks 
have a wheel base of 4 ft. The tracks carry four 55hp 
motors. 

THEiVALUE OF A WORKING EXHIBIT 

At th e late Columbus convention much money wa s spent 
on exhibits by the different manufacturers. Inquiry devel
oped the fa ct tha t many of them thought tha t orders could 
not be expected from r ailway officers and purchasing a gents, 
as they had no time to examine into the merits of the devices 
exhibited. T he. con sen sus of opinion seemed to be that the 
main obj ect of a n e xhibit was to have a pla ce to sit down 
where the salesman could b ecome acquainted with the buyer 

P L AN OF MATT H E W S' CO L UMBUS EXH I BIT 

a nd thus faci litate the securing of an order th e next time he 
called at railway headquarters. W hile this view has some 
truth in it, at least o ne exhi bitor foun d that large sales can 
1 )C made on the spot provided the devices offered for sale are 
displayed to show immediately the utili ty of the article and 

To provide for increased 
t raffi c the compa ny has 
added a combinat ion pas
senger and smok ing car 
made by t he Joh n Ste
phenso n Company. T he 
new car is similar to the 
two cars shown in t he 
illustration . lately pur
chased from the J. G. 
BriII Company. Car s of 
the passenger and bag

l XTERL'R.U.-\~ C-\RS [ I\' SERVICE O N TH E GRAY S H A R BO R E LECTRIC RAILWA Y 

gage type, of the latter company's manufacture, a re also oper 
ated. The latest car- like its predecessors- has the grnove
less-post semi-convert ibl e window system and is mounted on 
:-Jo. 27-Gr trucks. The length over the end panels is 31 ft . 8 
ins , and over the vestibules 41 ft. r in. ; width over the sills, 
including the sheath ing, 8 ft. 6 ins. ; size of the side siIIs, 4 ins. 

convince the buyer t hen and there of his great need for it and 
the money to be saved by its use. The example in mind is 
that of W . N. Matthews & Brother, of St. Louis, who did not 
have a very p rominent space, but whose exhibit was so inter
esting t h at even the immediate financial results were entirely 
satisfactory. 
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This exhibit covered 400 sq. ft. and conta ined four half-size 
corner poles installed with all of the a pplia nces that ma ke up 
a good lineman's job. Four 600,000-eirc.-mil cables were 
used, and the advantages of employing the Kearney cable 
clamp in preference to the old style "cut and make up" corner 
were very clearly shown. The plan of the exhibit reproduced 
in the cut shows in the upper left-h and corner an old Hcut 

a nd make up '' corner with its great waste of expensive cable, 
iabor and time. T he money value of the copper \Vast e<l on a 
corner like this is said to outweigh the cost of the eight 
clamps necess.try to accomplish the same result better. It 
is stated that the cost of this co rner, i11clucling waste calilc, 
extra labor, t ape, blow torches, solder, hrnl,en saw blades and 
gasoline, would pay fo r making the three other com e rs shown 
and in less time than one could be made hy the old syste m. 

Another saving that is effected by the tt se of this cable 
clamp, an<l a loss often little su spected, is the "line loss" 
which occurs in the best-made splice or tap. It is impossible 
to make a perfect soldered or mecha nical joint , as there is no 
way to get the solder to penetrate all par ts of the joint. T hi s 
"line loss" goes 0 11 continua lly and ad<ls up as t he years 
roll on. 

The pole in the lower kft-hand corner illustrates one \vay 
of getting the same results as on the one above it without any 
waste time, labor or material. Eight cable d amps a re used 
and the strain is taken off of them direct ly to the guy stubs, 
which relieves the cables of a ny st rai n at the turn. The 
stubs were anchored by 6- in. Stombaugh guy anchors. 

The two poles on the right show a method of "bridle guy
ing'' that is an idea of James R. Kearney, the inventor of the 
clamp. In this instance the strain s on the cables are taken 
from the clamps to the cross arm s a nd transmitted through 
eye-bolts to the stub by means of -a "b ridle'' or "Y" guy, 
Mr. Kearney has this method in general use on the corner 
poles of the Topeka Railway Company, of Topeka, Kan. 
·1 nis method of guying has many adva ntages which become 
apparent upon examination of the diagram . It cuts out the 
use of glass insulators on the inside of the cross-arms and 
needs but one strain insulator and one-half the guy wire. 
The strain is more evenly distributed. 

--+-------
ELECTRICALLY-WELDED RAIL BONDS 

The Electric Railway Improvement Company, of Cleve
land, is successfully introducing its method of welding rail 
bonds by current. The compa ny is doing bonding work on 
the Cleveland & South\vestern Railway, the Cleveland Elec
tric Railway and several other well-known roads. The o utfit 

ELECTRI CALLY WELDED BOND 

consists of an inverted rotary converter and a step-down 
transformer mounted on a small four-wheel car as shown in 
the illus tration. The rotary converts the 550-volt direct cur
rent from the trolley to 350 volts alternating current, which 
is then steppefl down by a 16-kw transformer to 5 volts at 
about 2000 amps. 

To weld a bond, two copper plates with high-resistance 

carbons arc placed next to the co ntinuous s trand hond to be 
attached, and a brass cap formed aroun<l the terminals. The 
capped portion is then clamped to the rail ancl the current 
turned on until the brass melts and adheres to the rail and 
bond. J\bout t\vo minutes are required to apply both ends 
of a U-shaped bond. 

T he car has a jack under the floor so that if found neces-

COMPLETE \VELDl::\IG .\PP ,\R.\TU S 

sary th e vehicl e can be raised, then swung on the j ack as a 
pivot a nd rolled from the tracks. To make the car sclf
prope1ling a clutch co nnected to the shaft of the converter 
can be thrmvn in to transmit power by bevel gears to t he 
wheels whenever the car is to be moved along the track. 

-----++-+-------
ELECTRIC RAILWAY MILEAGE IN MICHIGAN 

According to a statement made by Railroad Cominissio ncr 
.:\tv-mod, of 11ichigan, there are 819 miles of electric railv11ay 
in operation in that State. The Detroit United Rai lway leads 
\vith 279 miles, and the 1-Iichigan Un ited, which inc1udes lines 
out of Lansing, Kalamazoo, Battle Creek and Jackson, com
prises 151 mil es. There arc 83 miles of elect ric roads sur
rounding Grand Rapids, 87 in the Detro it, Ypsilanti & A nn 
A rbor lin e, and 66 in the Detroit, 1\Jonroe & Tolc<lo system. 

--+-------
PORTLAND TERMINAL PLANS 

South Portland prop erty a mounting to $325,0(X) has been 
purchased by the Oregon Electric Raihvay Company for ter
minals and wa rehouses. The property con sists of thirteen 
city blocks lying along the right of way, mapped out for the 
Or egon Electr ic Raihvay Company, and is close to the 
Southern Pacific 's Yamhill Division tracks. T he property 
just bough t wi ll in all prohability prove ample for a ll terminal 
purposes contemplated by the new traction road, and wlll 
give it an excellent entrance into the city from the south, as 
in some cases, where surveys run from one street to another, 
private right of way must be use<l to avoid the sharp corners 
of streets. G.D. ]\,foffatt & \Vhitc, of New York, are f111a11c 
ing the road, and \1/illiam S. Harsto\v is the consulting en
g ineer, 
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FINANCIAL INTELLIGENCE 

\VALL STREET, Nov. 21, 19o6. 

The Money Market 
A lthough the monetary situation, both her e and abroad, has ex

perienced a decided change for th e better during the past week, 
the improvement has not been reflected in any material decline 
in rates for money in either the New York or London money 
markets. At the close of a week ago call money was lending in 
th e local market at 20 per cent, but the heavy influx of funds 
a ttracted her e from out of town caused a sh arp reaction to below 
5 per cent, but as soon as the supply of funds from that source 
ceased, the rate again advanced to 12 per cent. Time money 
likewise eased off about ¾ per cent at the beginning of the cur
rent week, but later h ardened, and at the close the prevailing bid 
quotations were 7 per cent for 6o and 90 days, 6¼ per cent four 
months and 6¼ per cent for five and six months. The higher 
quotations were due in part to the increased activity and strength 
in the securiti es market, the dem and from Stock Exchange houses 
being more urgent than for some time past. The New York 
City banks, however , have not been disposed to put out their 
fonds , especia lly for fixed periods, despite the fact that their 
position has been materially s trengthened duri_ng th e week The de
mand for money to finance the grain crops has not only ceased, but 
money is aga in moving to this center from \1/estern cities. Dur
ing the week ended Nov. 17, the local banks gained substantially 
on the currency movement. this being the first ga in recorded by the 
banks since early in August. In addition to this the local insti
tutions are ga ining cash on their operations with the sub-treas
ury, the gain so fa r this week amountng to nearl y $1,300,000 as 
compared with a loss of $r,23r,ooo in the preceding week 
Against thi s, ho,vever, must be reckoned the demand for money 
to move the cotton crop, which is now progressing on a large 
scale, the preparations for paying the December r interest and 
dividend disbursements, which promise to be larger th an in the 
corresponding period of 1905, when th ey exceeded $56.000,000. 
In addition, the J anuary r disbursements, which will probably 
break all previous records, must also be provided for. The s itua
tion at London rules somewhat easier in tone, but there has been 
no appreciable change in di scount rates. T he Bank of England 
maintains its minimum rate a t 6 per cent , although it has been 
strengthened to some extent by the arrivals of gold from South 
A frica, and by the r elease of more than . $1,000,000 American 
gold by the Bank of France. This gain in gold by the Bank of 
England has been partly offset by the shipments of $2,500,000 of 
the yellow metal to Brazil, and it is expected that fu rther ship
ments to S outh Amer ica ·will be necessary. 

Local bankers ar e grntified at the progress made by the cur 
rency reform committee, vv·hich has been in session in \Vash
ington, D. C. It is likely that the plan decided upon by the com
mittee will be introduced in Congress during the coming session 
and pushed by the banking interest s of the country. 

The bank s tatement pubfo.hed on last Saturday was better 
than generally expected. L oans decreased $6,100,400. Cash in
creased $2,8r7,300, or more than three times as much as indi
cated by the preliminary estimates. The reserve required was 
$r,o68,500 less than. in the previous week, which, added to th e 
gain in cash , wiped ou t the deficit of last week and created a 
snrplus of $2,.171,675. In the corresponding week of 1905, the 
surplus was $2,9r5,150; in r904, $9,589,700 ; in r903, $3,911,350; 
in 1902, $19.529,975; in H/OI, $14,486,925, and in 1900, $7,669,775. 

The Stock Market 

Developments during the week were of a character favorably 
to influence speculation in securities and prices moved upward 
in a rather sensational manner under active short covering, and on 
buying, due to the more favorable monetary si tuation. The 
recent downward movement eliminated all weak, long accounts, 
and resulted in placing stocks in strong hands and the creation of 
a large shor t account. T he decline in the call money rate from 
20 to under 5 per cent, followed by the very encouraging action 
of the bankers convention in adopting a plan for currency reform, 
which will be introduced in Congress and pushed aggressively by 

the banking interests of the country, caused a change in specu
lative sentiment, and if the plan becomes a law it ,viii g ive elas
t icity to the currency and obviate the necessity of treasury relief 
measures whenever stringency develops in the money market. 
The news from Washington st imulated active buying of the 
standard shares and carried prices to a higher level. Other in
fluences were the more fav0rable railway labor situation and the 
persistent rumor of important developments in connection with 
the future of the St. Paul road. The heavy buying of the stock, 
co incident with the movement in Union Pacific, was attributed to 
financial interes ts identified with the latter, although the rumor 
that control of St. Paul will go to the Southern Pacific is re
garded ,vith skepticism. The Hill stocks advanced sharply on 
reports that the Great :::-Jorthern will increase it s capital and 
give to it s shareholders the privilege of taking the new issue at 
par . The rumor that the Great Northern will purchase from the 
Northern Pacific the latter 's interest in the Burlington was also 
a factor in creating a better feeling. In the industrial li st , A mal
gamated Coppei was prominent and th e price was advanced on 
heavy buying. T he declaration of a dividend of $20 per share by 
the Calumet & Hecla led to the expectation that dividends on 
both Anaconda and Amalgamated will be increased before the 
end of the year. T he United States Steel stocks have ruled 
s trong and the buying is generally regarded as accumulation. 
Sharp advances were recorded for American Smelting, the rail
,vay equipment shares, United States Rubber and Virginia Iron, 
Coal & Coke. T he coal stocks all made substantial ga ins, and 
Delawar e & Hudson was bought on a rumor of important de
velopments pending. 

The local traction stocks were active and moved with the gen
eral market. Brooklyn R apid Ti t nsit was bought on the assur
ance of a new express service to th :. seashore in the near future 
and on the statement that the company is rushing work on im
provements with all possible speed. Opinion is more friendly to 
the l nterborough shares and little attention is paid to talk of an 
investigation of the m ethods of the local companies by the new 
State adminis tration. Public interest in mining stocks has not 
abated, and new companies are being floated in a manner which 
cannot fa il to bring a day of r eckoning. The enlarged production 
of gold, silver and copper, and the urgent demand for all metals 
fu rni shes a safe basis for investment in good mining stocks backed 
by responsible and well-known people. Spect1lation in stocks will 
now be govemed by developments in the money market. The 
latte r is not in a condition to warrant speculative activity without 
bringing about higher rates for money. 

Philadelphia 
Philadelphia R apid Transit continued to furnish the over

shadowing feature in the market for tract ion shares during the 
past week. Dealings in the stock were considerably larger t~an 
in the preced ing week, while the price sustained a severe decline. 
Opening at 25¼, the stock declined under heavy selling and al
though excellent support was rendered at times, it was ·not suffi
cien t to check the downward movement. The close was at 231/s, 
the lowest price recorded for this stock fo r a long while. Up
wards of :23,000 shares were dealt in. Another striking feature 
of the trading was the w eakness in U nion, Traction, of which 
more than 2000 shares changed hands at from 64¼ to 621/s. 
O therwise the trading was quiet and prices ,vere not materially 
changed. Transactions included American Railways at 52, Con
solidated Traction of ::-Jew Jersey at 77¾, Philadelphia Traction 
at 97¼, United Traction of Indiana at 35, Philadelphia Company 
common at 48¾ to 48¾, Philadelphia Company preferred at 48¼, 
to 48¼, and Lehigh Valley Transportation preferred at 249/4 to 25. 

Baltimore 
Trading in the Baltimore market for traction shares was rather 

quiet, but without s ignificant price chan•ges. United Railway 4s 
sold at 89¼ to 88¼ for about $40,000, and the certificates repre
senting income bonds deposited brought 69¾ to 69¼, The new 
refunding bonds sold at 8g½ to 89¼ for small amounts. Balti
more City Passenger 5s sold at 103, and City & Suburban 5s 
brought 110¾. Other sales included Charleston Street Rail
way 5s at 106¾, Norfolk Railway & Light 5s at 98¼ to 97¾ to g8, 
and United Railways free stock at rs¾ to rs¼. 
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Other T raction Sec ur ities 
Trading in the Chicago traction sha res was extremely quiet, 

::md apart from the pronounced strength in Metropolitan E le
vated R ailway issues, which was based upon reports o f record
breaking earnings, prices showed very littl e change from those 
prevailing at the close a week ago. Metropolitan common, a fl l'T 
selling at 25, rose to 26}/4 and closed at 26, while th e preferred 
advanced from 66 to 68½. South Side Elevated sold at 91 and 
at 90 for odd lot s, and small amounts of North Chicago Street 
Railway changed hands between 40¼ and 37. Northwestern E le
vated sold at 25. In the Boston mark et interest ce ntered largely 
in Massachusetts Electric issues, both of which w ere fairly active 
and strong. The common, a fter a n early advance fro m 18¼ to 
19¼, ran off to 18¾, whi le the preferred advanced from _6g to 
70½ a nd closed at 6g¾'.. Boston & Vlorcester rnmmon was 
fairly active at prices ranging from 28¼ to 27 and back to 27¼, 
whi le the preferred so ld at So. Boston E levated declined fr om 
154¼ to 153½, but later recover ed to 15..J-- \Vest E nd common 
sold at 93¼ and at 9-1- and the pre ferred at IIO. 

Securi ty Q uotations 
The following table s hows the present bid quotation s for the 

leading traction s tocks, an(l t he active bonds, as compa red with 
last week: Nov. 14 Nov. :?1 
American Railways . 52 52 
Boston Elevated . . 154 al a'! 
Brooklyn Rap id Transit . . . . . . . . . . . . . . . . . . . . . . . . 77% 78¼ 
Chicago City . . 170 159 
Chicago Union Traction (common) .. . 
Chicago Union Traction (preferr ed)., ... . 
Cleveland Electric .. 
Consolidated Traction of New Jersey .. 
Det roit United 
i nterboroug h-l\'I ct ro pol itan 
I nterborough-:M etropoli tan (preferred) 
International Traction (common) 
International Traction (p refe rred), 4s .. 
Manhattan Railway ... 
1fassachuset ts Elect ric Cos. (co mmon) .. . 
Massac huset ts Elect ric Cos. (preferred) . ... . 
:Metropolitan. E levated. Chicago (common) 
Metropolit an Elevated, Ch icago (preferred) 
Metropolitan Stree t . . . . .. ....... .. ......... . 
::'forth American 
::'forth J ersey Street Railway 
Philadelphia Company (common) 
Philadelphia Rapid Transit 
Philadelphia Traction 
Public SCTvicc Corporation certificates . 
Pub1ic Service Corporation 5 per cent notes 
South Side Elevated (Chicago) . 
Third Aven ue . 
Tw in City, Minneapolis ~common) 
Union Traction (Pl1iladclphia) 

a Asked. 

Metals 

4¼ 
14½ 

77½ 

" 36½ 
76¼ 

••• a£i6½ 

8[il/2 
.. 142 

18½ 

" 25 
65½ 

.. . .. .. . 106 
88½ 

48 1h 
24¾ 
97½ 
'5 

" 91 

4'/2 
15 

19 

69¾ 
26 
so 

10, 

" 

A ccording to the " Iron Age," the leading sellers of lake ores 
have booked order s for the full output of thei r standard grades 
for the season of 1907-1908, and in ce rtai n B essemer grades 
some premiums over the prices recently es tabl ish ed have been 
paid. T he Easte rn pig iron markets continue quite active. The 
ma rkets fo r domestic and foreign foundry irons a re s tiffening, 
and the spot demand rema ins k een, in spite o f th e ve ry high 
prices. Steel continues ve ry scarce and is stiffening in priCe. 
There has been a heavy business in steel bars during the past 
week. 

Coppe r metal continue s strong and unchanged a t 22¼ to 22½c. 
fo r lake, 21¾ to 22c, fo r electrolytic, and 21 ½ to 21¼ e. fo1· 
castings. 

BROOKLYN RAPID TRANSIT SUBSIDIARY COMPANY 
EARNINGS QUARTER ENDED SEPTEMBER 30 

T he " \Vall Street J ournal" h as gon e to the trouble o f com
combining the separate reports for th e quarter ending Sept. 30, 
rl)OO, o f t he Brooklyn H eights R ailroad Company, Nassau E lec
tric Ra il way Compan y, Brookl yn, Queens Cou 11t v & Suburban 
Railway Company, a nd the Coney Tsland & Gravesend Raihvay , 
operating a majority of the line controlled by the Brooklyn Rapid 
Transit Company. During the qua rt er the comhine<l gross 
earnings of the four compa11ies increase<l only 6.48 per cent 
m·er those of the same qua rter in 1905. Larger percentage in -

t..: r eases iu operating expenses and fixed ~harges 1110n'. than wiped 
out thi s increase in gross, caus ing a decrease in the combined 
st1 rplu s a fter charges of 19.33 per cent. In all probability, the 
t roublesome t imes th e Brooklyn Rapid Transit experi enced in 
A u gust O\'er the 5-cent fa re to Coney I sland question is in a large 
measure respons ible for thi s poor showing. T he gross earnings 
of th e four companies fo r the quarter compared to those of the 
correspondin g 1905 quarter an d the increases ar e as follows: 

Brooklyn- Heights .. 
Nassau Electric 

1906 
. .. ti.754 ,535 

940,195 
Brooklyn, Queens County & 

Suburban 4'..'2,931 
Coney Island & Gravesend.. 38,39(; 

l!lffi 
$3,5~ .181 

911,118 

.'!91,535 
31,154 

Totals .. ..•. .• $5,laG.t).";j S-1,841,988 

- Increases-----,. 
Amount Per Cc. n 
;:!46,3.34 7.02 

2'-J.077 

31 ,3!JG 8 .03 
7,:!4'.; 23.24 

The or,e r;u ing expenses of the companies for the two quarters, with in
crea5es, arc as foll ows: 

19116 1905 
Brooklyn lleights ...... ... .. $1,940,900 $1 .n2,144 
Nassau Elect ric 5:!G,532 4!;2,193 
Brooklyn, Queens County & 

Suburban 228,236 174,(JOi, 
Coney I sland & Grave se nd. . 14,5li 12.0.'lG 

Totals .... $2, 710.187 $2,370,381 

,---Increases-., 
Amount Per Cen t 
$218,75(i 12. 70 

64,3J9 13.9:! 

54 ,230 31.lG 
2,481 20.Gl 

Tiie total .net income of the companies for the two quarters, with in• 
creases, are as follows: 

Rrooklyn Heights 
1906 

. .... $1,86:3.14$ 
Nassau Electric.. .\42 ,936 
Brooklyn, Queens Count y & 

Suburban 201,GZ9 
Coney Island & Gravesend 24,438 

1905 
$1,814.716 

4G8,152 

219,303 
19,333 

,---Increases-----.. 
Amount Per Cl·nt 

$48.430 2.G7 
t25,216 t5.39 

t l7.G74 tS .07 
5,105 26.40 

Totals .. $2 ,532,148 $2,521,503 $10,6--t5 .42 

t Decrease . 
Aft er dl·ducting charges, the surpl t1 s of the cotnpa nit'S for the two quart ers, 

wi th inc reases. compares as follows : 

Brooklyn Heights 
Nassau Electric 
Brooklyn, Queens County & 

1900 
$521,767 

}74,299 

Suburban 90,162 
Coney I sland & Gravesend. . . 12.558 

Totals $798,78G 

t Decrease. 

1905 
$GGS,7,74 

217.89:.l 

,---lncrcases-----,. 
Amount Per Ce nt 

t$147,007 +22.00 
H:t,594 t 20.09 

100,GlG t lO 6J4 tl0.39 
2,890' 9,668 334 .53 

$990.17.'l j $19l.387 tl9.;13 

The revenue from th ese four compa nies, says the "J ourna l. " 
comprises the larger portion o f th e revenu e of the Brooklyn 
Rapid Transi t. The revenue derived by it fro m o th e r sources 
during th e quarter is n ot k nown and consequentl y its total earn
ings cannot be given . As it is also not possible to eliminate the 
ch arges between the parent company a nd subs idiari es, making it 
impossible to show jus t what pa r t o f th e arn nunt s under the head 
ing of charges r evert ed to the treasury of the Brooklyn R ap id 
Trans it, t he earnin g power of the Brooklyn R apid Transit stock 
cannot be ascertained. 

OBSTRUCTION REMOVED TO NEW $8,000,000 BRIDGE 
TERMINAL IN NEW YORK 

1fayor McClell an, of New York, stated 1fonday , No,·. 19, that 
the city h ad finally adopted the plan which was o rig·inally pro 
posed by Bridge Commissioner Lindcnthal to build an immense 
loop te rminal at the Ma nhattan end of .the Brooklyn Bridge, 
which wi ll be a rai l road station and an office build ing in on e. 
The Mayo r said that all the legal form alities had been complied 
with and th e injunctio ns which were obtained by scv1: ral people 
whose property is to b e tak en ha\'e been <li ssolncl. T he est i
mated cos t wi ll be approxim ately $3,000,000. 

Acco rrl ing to the plan, the term inal will ex tend from \Vi lli :1. 111 
St ree t to Centre S treet , an d from Ch ambers St r<'ct to th e pres
ent terminal of the bridge. I t is proposed to erect a bt1ilding 
which, from an a rchitectu ral standpoint, wi ll be one of the m ost 
imposing in the city. There will be two separate sto1·ies o f 
loop ~ for t h e op e rat ion of elevated tr a ins. U nder these wi ll be 
loops for the s u rface CMS . T he plans a re so designed as to 
provide fo r a d istribution o f th e traffic, which wi ll pract ica lly 
el iminate all congestion during th f' rn slt h ours . A lmost every 
line will have a platform fo ,· it se l f, and people boarding and 
those leaving cars wi ll no t come in cont act w ith each o ther. 
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NEW BUILDINGS FOR .LINE AND TRACK DEPARTMENTS · 
IN BROOKLYN -INCREASED SERVICE 

Plans ha\'e been adopted an<l g round is soon to be broken for 
the new central station which the Brooklyn R apid Tran sit Com
pany is about to erect for it s line and track departments on the 
west end of the block bounded by President and Carroll Streets 
and Nostrand A vem1e. The new strnctu re, o r rather group of 
structures, will extend pract ica lly the whole block front on Nos
trand Avenue and back some 400 ft. on each of the side streets. 
F ireproof construction is to be adopted, and the cost of the build
ing·s is estimated at about $300,000. \Vhile the 2II ft. of frontage 
on Nostrand Avenue will have practically the effect of a single 
handsome commercial structure, the plant itself will be divided 
into thTee buildings, rnnning east from Nos trand Avenue. In the 
two yards between the bui ldings will be senice tracks and sid
ings conneckd with the su rface tr:1. cks in the avenne and again 
connected by a loop at the rear of the center building. 

The south building will be ass igned to the track service de
partment. It will contain the roadmaster's offices for the entire 
sys tem on its avenue fron tage, and back of them locker rooms 
and tool rooms for men o f the depa rtment. On the second floor 
uf the building will be ·an elect rical workshop and a paintshop. 
The center bui lding is des igned for the joiut service of the two 
departments a11<l \vill be chiefly used fo r storage. It will he: 50 ft. x 
168 ft., and back of it will extend storage decks for another 150 ft. 
These stornge decks will be divided into compartments and as
s_igned for the storage of reserve supplies of sand and cement, 
tt es and poles, wire and cable and the like. In order that these 
heavy supplies may be handled expeditious ly a trave ling crane 
will reach each compartment and the surface-car tracks at the 
end of the loop. The second floo r of the center building will be 
devoted to a giant blacksmith shop and this will be connected with 
the second fl oor o f the other tv-:o main bui ldings by heavy en
closed bridges, making the entire second floor of the plant suit 
able for the mechanical exigencies of the two departments. 

The north bu ilcling will house the line department. The ground 
floor is designed for offices, with extensive wagon rooms in the 
rear. On the second fl0o r wi ll be more offices. a drafting- room. 
horse-shoeing room, and tht stalls for the 230 horses of the de
partment. All of the stahle facilitie s ar e to be of the most 
modern type. Concrete sanita ry fl oors arc to be la id throughout, 
the walls porcela in tiled and a complete flushing and cleansing 
system in trnduced. 

Just cast of this north building will be a three-s tory structure 
also of fireproof construction and of similar architectural appear
ance, ·which is to be devoted to the emergency line wagons for 
the distTict. The arrangement of this st ructure will be similar 
to that of a firehouse. The ground floor will be g iven over to the 
wagon stand, with its quick-hitch devices, and the sta ll s for the 
team that hauls the wagon. The second floor will contain the 
dormitori e-s for the wagon crew, whil e the third is to be arranged 
as an attractive home for th e fo reman and his family . 

This whole gronp of yards and buildings where not enclosed 
from the street by the structures themselves is to be bordered by 
a high brick wall. Aga inst this wall will be the oil house and the 
housing accommodations fo r the tower wagons and reserve 
trucks of the two departments. They are to be so placed as to 
be ready of access at all times. 

\1/ork on the excavations for this group of buildings is to be 
pushed during the winter and it is hoped to have them in use by 
early summer. The two departments have been located in upper 
Herkimer Street, but these accommod ations have been so cramped 
as to offer a severe handicap to the proper administration of 
these branches of the se rvice. 

A nnouncC'mcnt has recently been made by the company 
that a greatly increased elevated and surface car se rvice 
will be put into operation on the South Brooklyn Railroads. 
Trains on the Sea Beach line are hereafter to be operated sepa
rately from Park Row, Manhattan, during non-rush hours and 
on a 15-minute headway. The increase in population upon what 
has hitherto been solely regarded as a short-cut line for Coney 
Island business makes this change possible. Many new houses 
have sprung up in Gravesend farm lands and have begun to give 
the Sea Beach road a permanent winter patronage. During rush 
hours, when the headway in Adams Street is at a minimum, sepa
rate operation of Sea Beach trains is out of the question. A 
Sea Beach car was formerly attached to the \Vest End Coney 
Island trains and slipped off at Fifty-Eighth StTeet. Under the 
new schedule the West End trains will be lengthened and run 
independently from Park Row. Bath Beach trains and Sea 

Reach trains will be coup led together in rush hours. All of 
these trains branching off through New Ut r echt Avenue will run 
express through Fifth Avenue in rush hours. In order to give 
a better service through this last stree t at busy times, a short 
line local service is to be instal1 ed, running between the Bridge 
and Thirty-Sixth Street only and making al1 stops. All mid
night service will remain unchanged. All of this new service 
on the elevated lines represents the limit of service on a double
t rack line. With a third track in Fifth Avenue a bettered ex
press service would immediately be possible. The new surface 
car service involves four lines. -+-

WAGES INCREASED IN BOSTON 

Under the provisions of a new order promulgated by the direc
to rs of the Boston Elevated Railway Company Friday morning, 
N ov. 16, and which goes into effect with the opening of the new 
year, 5300 men employed by that company on its elevated and 
su rface lines a re to receive an i~crease in thei r dai ly pay, the 
increase varying in diffuent instances from 10 cents to 25 cents 
or more. The total amount of the increase as announced means 
an annual additional expenditure for salaries of upward of $r6o,
ooo. This new wage scale in no way affects the present system 
of reward for good conduct, which has been in vogue for the 
past few years, and which in itsel f entails an expenditure of 
about $6o,ooo a year, nor the pension system, es tablished three 
years ago, by which aged and infirm employees a re guaranteed a 
sufficient sum to keep th em from want when unable to work. 
The new wage scale, as contained in the official statement, is 
as follo ws: 

SURFACE LlNES 

Conductors and }Iotormcn Per Day 
First a nd second year..... . .......... . ... ..... ........ , . . $2.30 
Third, fourth an.cl fifth year. .. . .................. , . .......... • . . ....... .. 
S ixth to tenth year . . . . . . .. . . , . . .. .• ... •..... . 
Eleventh to fifteenth year .•........ 
F ifteenth year and later. ... . .. . , .............. . ..... . 

ELEVATED LlNES 

2.35 
2.40 
2.45 
2.60 

Brakemen Cents per H r. 
First and second year.. 19 
Third, four th and fifth year ...... . ... . ....... ... , . . . . •• . . . . . . 191h 
S ixth to tenth year.......... . . . •. . . .. • . . . . . . . . •• . . . . • . . . . . . 20 
E leventh t o fift eenth year... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. . . . . . 20½ 
Fifteenth year and later. ..... , ..........•............. ... ,, ... , . . . .. . 21 

Guards 
Firs t and second year.... ... 21 ½ 
Third to fifth year ... , ...... ..... ............. .. ... , ... . •. . . , •• . . . .. . • .. . 22 
Sixth to ten th yeac .. .. .. .. .. .... .. .. .. ... .. ................. . .. , •, 2'\I 
E leventh to fifteenth year.... . . . . . . . . . . . . . .. . . . 23 
Fifteenth year and later.... . .. , .... , . . . . . . . . . . • . . . . . 23½ 

Moto rmen 
Fi r st year . ........................ . 
Seeond year .. . 
T hird, fourth and fifth year. ........... . , •. , •... . .... , .... •... 
Sixth to tenth year . , ..............•. , .. .. ......... ......... . ..... , .... . 
Eleventh to fiftee nth year •. .. . •........ 
F ifte en.th year a nd later ... ... . 

23½ 
2.Ph 
26 
26½ 
27 
27½ 

All other blue uniformed men, as wel l as elevated station 
masters, get, according to the ir length of se rvice, a correspond
ing increase. In addition to the increases for the regular men, 
the company also announces that all extra men on both elevated 
and surface lines wi ll at the same time receive an increase of 
25 cents per day in their guaranteed minimum pay. Thus an 
extra surface conductor or motorman, who is now gua ranteed 
$10.50 a week whether he works or not, provided he reports for 
duty as required, will be guaranteed by the new ar rangement 
$12.25 per week. If he wo rks, he wi ll naturally be paid according 
to the regular established rate. 

T he company has also recently estabJished a class of men who 
arc known as instructors, m en whose duty it is to instruct the 
new men taken on by the road. These men receive IO cents a 
day additional pay, so that a surface conductor or motorman 
who becomes an instructor, and who also benefits by the annual 
reward, may receive as high at $2.65, and an elevated motorman 
$2.90 per day. For snow work and extra hours as high as 40 
cents per ho:..1r is paid, according to the labor performed. 
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ARGUMENT BEFORE THE UNITED STATES SUPREME 
COURT IN CLEVELAND CASES-OTHER MA TIERS 

Cousiderahlc imerest is felt in Oeveland as to the for thcoming 
. decision of the United States Supreme Cou rt on the inj unction 

suit of the Cl eveland Elect r ic Ra ilway Company against the city 
and the F o rest City Ra il way Company, to prevent the new com
pany from tak ing possession of Central Avenue, E rie Street and 
Quincy Street. The heari ng took place a t VVashington last 
Monday and Tuesday, when the attorneys for each side present ed 
their arguments. Jndge \-'/illiam B. Sanders, fo r the Cleveland 
E lectri c, a rgued that the Garden Street extension did not expire 
in March, 19051 as decided in the lower courts, but that the com
pany has th e ·right to occupy the st reets in cont rove rsy until Jnly, 
r914. T his w.is the contention in the lower court s, and its being 
brought np aga in indicates that the attorneys ll ave considerable 
faith in their claim. 

Ci ty Solicito r N ewton D. Baker, of Cleveland. foll owed Judge 
Sanders. His brief was in effect a refutation of the clai ms made 
by the old company. He a rgued that the rights of the Clevela nd 
Elect ric did expire on March 22, 1905, and that the d~cision of 
the Circuit Court should be affirmed. D. C. , N' cstenhaYe r, repr e
senting the Fo rest City Ra ilway Company, took up lhc th read 
where Mr. Baker leh off and sa id that th e Circuit Court did 
not e rr in its decis ion, as claimed by the pla intiff. H e went fu r
ther and sa id that the dec ree of t he lower cou rt shou ld be modi
fied so far as it holds that the Cleveland E lectric has any prop
erly righ t in it s pole,, . track-., wires and appliances on th e street s 
in question, after its right to maintain them had r:xpircd, At
torney J. 'N . \Varrington, of Cincinnati, made a strong pl ea in 
favor of the Cleveland Electric. 

\\lhil e the pla11 for a refe rendum \'Ot e on the q11 esti o11 o f wh ich 
of the companies shall have the right to operate was defea ted by 
the City Council, it is sa id that Mayor J ohnson has a plan to 
submit the question to a vote of the people as soon as the decision 
of the Supreme Court shall have been handed down, 11 0 matter 
which way the decision shall be. This plan will provide that if 
the Cleveland Electric wins on the seven-tickets-for-a-quarter 
proposition, he will work for its accepta_nce, but on the under
standing that the Fores t City Railway sha ll be left in undispnted 
possess ion of all the ter ritory it claims to possess and that a ll 
li t iga tion shall be withdrawn. On t he oth e r hand, if the F orest 
Ci ty wins, then the Cleveland E lectric is to be willing to turn 
its property over to a hold ing company based upon the va lue o f 
the stock as affected by the S upreme Court decision. Tf that 
decision should be in favo r o f the Cleveland E lectric, then the 
va lue will be $8,; o r higher , and if against it, the va lue is to be 
$70 or lower. Th e consent of both companies to the terms 
would be necessary to carry thi s idea into effect. 

P reparations are being made to resume the hearing of the case 
aga inst the F orest City Ra ilway, attacking the val idity of all it s 
franchises 011 the ground that Mayor J ohnson is financia lly in
terested in it. Some interesting testimon y has a lready been 
brought out as to the favors the Mayor has shown the company. 

J . J . Stanley, vice-p resident and general manager of the Cleve
land Electri c, and C. F. E mery, also of the company, have submi t
ted bids on two lines in fhe vi llage of Newburg Heights, offering 
to carry passengers at a fa re of 2 cents. The bids were made pe r
sonally by these t wo gentlemen, and it is claimed th at the com
pany has nothing to do wi th them. The Fores t City R ailway 
Company made a bid at 3 cent s, and its officers a re now com
p la ining that the bids of the other m en were made to block their 
company. They say that if they get the franchises the for fe its 
o f $10,000 will be lost vol untarily and the lines will never be 
bui lt. J ohn J. Stanley, however, decla res tha t he will build the 
road he bid upon if given the franchise o nly to operate wi th in 
the village limits. Ire said he could not state wheth er it would 
connect with the city tines if he builds it. 

The Forest City Railway Company has placed it s car s in opera
t ion on a J 5-minute schedule on the lines completed. 

NEW YORK CENTRAL SEEKS SUBWAY LINE IN 
NEW YORK 

In forma tion to the effec~ that the New York Central Rail road 
i!i considering the building of a two-track subway through F ifty
Third S tree t, from its tracks on Park Avenue to the proposed 
freight subway to be built on E leventh o r T welfth Avc1111c, to 
take the p]ace o f the surface tracks on the former t ho roug hfa re, 
was contained in a report of Chief Engineer George S . Rice, 

made to the Rapid Transit Commiss ion Thursday, No v. 15, and 
concerning principally the building o f the subway fo r freight 
tra ins under one of the west side ave nues mentioned. The re
port says in part: 

" At Fifty-T hird St reet the New York Central offi cia ls wish to 
con!.truci. a two-track spur n u ming east to connect with th f' 
Gran<I Cent ra l ya rd where Fifty-Third Street runs into the same. 
an<l operate this spur and 1>art o f the line along the river front 
north of F ift y-Third Strect parti all y as a passenger railroad . 
This would grea tly increase th e efficiency of the New York Cen
tra l in handling its suburban traffic. 

"It may be doubtful whether such a subway could be con
:.tructed un der th e terms of 01aptcr 109 of the Laws o f r9o6, but 
it could certainly be constructed under the provisions of Section 32 
of the Rapid Transit act. I have indicated in the accompanying 
plans the beginning of snch a subway at the northern and western 
end thereof. The detailed plans fo r such a road, if approved 
by this board, could readily be prepa red." 

Mr. Rice proposed two alternati ve routes for the accommoda
tion o f the trains now operat t! d ove r the Eleven th Avenue surface 
t racks. One route follows t he pre!icnt li nes south to Canal and 
\-\'est S treet ::, and proceeds thence dow n \-V est Street to Frank
lin. The o tlic-r route is under either T welfth o r Thirteenth Ave
tm es and 1farginal Street to \Vest S treet, and thence south u n
<le r West St reet. The l'Hgincer estimates the cost o f the fi rst
named route a t $29.700.000 and th C' -;ccond :11 $33,150,0CXl, with an 
addi tiona l cost o f $8,;o,ooo for spur~ to \\' ha rves and wa rehouses. __ __..._ 

SUBWAY PROPOSALS IN PITTSBURG 

For some months Pittsbu rg has been agitated by the plarn. 
devised for increased transportati on fa cilities. Among these 
plans were those ad\'ocatcd by th e Pittsburg Railways Company, 
now operati ng all the lines in the city: a syndicate planning to 
build subway lines and another syndica te plann ing to build ele
vated lines. Quietly has the Pitt sburg Railways Company gone 
about its work, and the plans it puts forth a re known only as 
applying to genera l bdte rments. On the other hand, the 
schemes of the underground and eleva ted company promoters 
ha\·e been set for th more bla tantly during the intermision when 
thei r cases were not be ing pleaded at the State House. Out of 
all thi s preliminary !- kirmish ing, as it were, has fina1l y come an 
app licat ion to the Counci l from the Pi ttsbu rg Subway Company 
fo r a system of unde rground lines. l.t was introduced by M. F . 
Savage, of the Twenty-Third \ Vard, and was immedi ately re
fe rred to the rapid tran sit commi ~s ion of Councils. This com
mission is a standing committee o f Counci ls; it can make no 
offic ial recommendation, but it can thresh out the o rdinance, 
suggest amendments and get it before a committee of Councils 
that has authority to make recommendations. 

It has been m ade plain by th e !>yndica te in a lette r to the rapid 
transit commiss ion of Council s th at it is willi ng to accePt cer
ta in amendments; that it fee ls also thaf certain concessions are 
due the company, and that it ought to be given a good fran 
chi se. The company last summ r: r made application fo r a fran
chi se and asked the city to prepa re the ordinance. As the city 
did no t intend to build the subway system, it referred the matter 
back to the syndicate, tel ling it to stat e what it wanted, what it 
would give in the way of concessions, and when the project 
would be carr ied o ut. Mo re explo iting followed, and finally there 
came into existence an o rganization known as the Rapid Transit 
Commission, not the Counci lmanic o rganiza tion, but including 
in its membership representatives o f the Chamber o f Commerce 
and other civic bodies. \,Vha t this commission did has neve r 
been made public. :Meanwhi le exploiting o f the s ubway project 
continued . A nd nm\· comes the o rdinance prepa red by the syn
dicate, but not unt il after another statement wa s made, in the 
form of a pamphlet, to the rapid transit commission of Counci ls. 

The ordin ance calls for a franchi se fo r 100 yea rs, autho ri zing 
the construction of a tunnel loop downt own and to a point near 
Luna Park, from there ove r surface routes to the Easf End and 
also various feeder lines-constituting one of the greatest trac
tion and subway systems in the country. What it wi ll cost to do 
this is variously es timated at from $t5,ooo,ooo to $30,000,000. 

F. T. F. Lovejoy is p resident of th e company; Arthur 0. Ford
ing, general counsel ; E . K. l\fo rse, chief eng ineer; M. M. Gar
land, a director. 

Meanwhi le the promoters o f the elevated roads a re understood 
to be quietly at wo rk perfecting their plans p repa ratory to plac
ing proposals befo re the Council. Just when these proposal:-. 
wi ll be submitted depends, so it is said now, u pon the c losing o f 
ce rtain lega l p reliminar ies at H a rrisburg. 
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NEW YORK NEEDS MORE ROADS SAYS STATE 
RAILROAD COMMISSION 

The New York State Railroad Commission held a session 
Tuesday, Nov. 20, in New York, at which many problems were 
considered. The overcrowding of cars on the surface and ele
vated roads in al l the boroughs of the greater city was discussed 
in a report made by the Commission. Its recommendation· for 
the third-tracking of the Third Avenue elevated was repeated, 
and it was suggested that the elevation of the tracks of the sur
face roads over Sands Street, Brooklyn, would do much to re
lieve the congestion on the Brooklyn Bridge, making possible 
the operation of 25 per cent more cars across the bridge. The 
Commissioners also declared that it was absolutely necessary to 
lay track s through Livingston Street as soon as possible. As for 
cOnditions on the elevated system, the Commissioners said: 

1·No favorable action has been taken on the board's suggestion 
for the constrnction of an elevated connection between the New 
York ends of the Brooklyn and Williamsburg Bridges. The con
struction of such a connection would enable the operation of 
elevated trains in both directions over these bridges, and the 
present location of elevated structures in the borough of Brook
lyn is such that trains could be so operated as to make a circu
lating medium through the business and outlying residential sec
tions of that borough. The method of operation would obviate 
delay and inconvenience caused by the transfer now made at the 
Brooklyn end of the Brooklyn Bridge, and prevent the congestion 
which now occu rs at the New York end of both bridges in cer
tain hours of the day. 

"The third-tracking of the Second and Thi rd A venue elevated 
roads from points in the business center in lower New York to 
129th Street would add 50 per cent to the carrying capacity of 
these roads in the rush hours, relieving the present overloaded 
condi tions of the trains of these railroads, as well as materially 
reducing the crowds in the subway." 

After quoting fi gures to show that the growth of New York is 
rapidly exceeding its rapid transit development, the report says: 

"If the present prosperity of the country continues and no 
material additions are made to the facilities and trackage of the 
railroads in Greater New York within three yea rs, traffic con
ditions will be such as to mater ia lly affect the business conditions 
and growth of the city. The contemplated sl.1bways which may 
be constructed and put into operation within the next five years 
will not properly accommodate the incr eased trave l which will 
exist at the time of their completion." _._ 

MEETING OF THE CENTRAL ELECTRIC RAILWAY 
ASSOCIATION 

The subj ects a rranged to be discussed at the meeting of the 
Central E lectric Railway Association, being held this week, are 
as follows: 

r. The discontinuing of free transportation, and to what limit 
shall same be issued. 

2. Impressions from the Columl.ms Convention. 
3. Limited ser vice : does it pay? 
4. Automatic couplers. 
The date of the meeting was Nov. 22, and the place the Al

gonquin Hotel, D ayton. The Ohio Railroad Commissioners were 
inyited to be present to consider the first subject. A matter to 
be considered was the annual meet ing of 1907. _._ 

NEW YORK CITY CARS TO BE VESTIBULED 

Annonncement has been made by the New York City· Railway 
Company, which operates all the su rface lines in Manhattan and 
the Bronx, that all its cars will be equipped with vestibules soon. 

The news was communicated in the following notice: 
"Special notice to all concerned: 
"All of the cars of the sys tem will be equipped with vestibules 

as soon as they can be obtained from the manufacturers. 
"The advisability of taking this action has been under consid

eration fo r several years, but decision in the matter has been de
fe rred until the present time, as it was feared that such inter
ference with the motorman's vision would result in an increase 
in the number of accidents to pedestrians and collisions with 
vehicles." 

ILLINOIS CENTRAL FILES TARIFF OF ELECTRIC RATES 

The Illinois Central Railroad has filed with the Interstate 
Commerce Commission a tariff of through rates on freight be
tween points on its line and those of the Chicago.& 11ilwauk,ee 
Electric Railroad. This is the first tariff ever published showing 
an agreement between a steam and an electric road to interchange 
freight a~1d make through rates. It has been the policy of the 
steam lines to refuse to go into any traffic alliances with electric 
roads. Recently the officials of the Chicago & Milwaukee Rail
road consulted informally some members of the Interstate Com
merce Commission as to whether steam roads could be compelled 
to interchange freight and make through rates with electric lines. 
It is understood that the Commissioners expressed the opinion 
that steam and electric lines were on a parity under the law, and 
suggested that the Chicago & Milwaukee road tender a proposi
tion for interchange of freight and through rates to some steam 
road. This proposition was made to the Illinois Central for 
through rates on vegetables and other farm products. It ac
cepted the proposition, and has just filed the rates in accordance 
with the law. 

_._ 
ROME, GA., SYSTEM SOLD 

The street railway and electric light properties at Rome, Ga., 
controlled by the City Railway Company, have just be~n acquired 
by the Louisville, Ky., syndicate, represented by S. S. Bush, who 
is in charge of the syndicate's properties at Jackson, Tenn., and 
Pascagoula, Miss., as general manager, but who has his office at 
the Columbia Trust Company, Louisville. The Rome properties 
have for a year past been undergoing rebuilding, including a new 
concrete power building, with Curtis turbine, condensers, water
tube boilers, super-heaters, economizers, Custodis stack, etc., and 
the extension of trackage. It is the purpose of the new owners 
further to extend the mileage so that they will have II miles in 
operation by spring, and to duplicate all machinery at the new 
power plant and to r emodel the old plant, which is in the center 
Of the city, for car house, shop, supply depot and offices; also to 
inaugurate a "new business" department for a big extension of 
light and power business. The company also acquired "Mobley 
Park" and the Driving Park and will develop both. Rome and 
the suburbs reached by this system take in a population of 25,000, 
and th e city is growing rapidly. 

_._ 
CHICAGO TRACTION MATTERS 

A second conference between Mayor Dunne and other city 
representatives and representatives of the traction companies held 
Nov. 15 to discuss the traction ordinance submitted to the city 
r ecently by the traction companies, resulted in the revision of 
several sections of the ordinance. In every instance the changes 
are minor ones. 

Mayor Tom Johnson, of Cleveland, spent the greater portion of 
a day in Chicago during the week in consultation with Mayor 
Dunne and his traction counsel, Walter L. Fisher. Mayor Dunne 
stated that the conference in general related to 3-cent fares, 
municipal ownership, subways and methods of determining the 
values of street railwaY' property, but he refu sed to go further 
into deta ils. 

A report of a contemplated merger of the Chicago Edison Com
pany with the Illinois Tunnel Company resulted in an investiga
tion of the proposed deal by the Council committee on gas, oil, 
and electric light. At the meeting of the committee William G. 
Beale for the Chicago Edison Company admitted that the com
pany had no authority to lease its rights. He said, however, that 
he expected the stockholders would get an offer for their stock 
and that they had a right to sell it if they wanted to do so. 

Attorney Henry S. Robbins, on behalf of the North and West 
Chicago street railway companies and protective committees, fin
ished his arguments Nov. 15 on the pleas filed by counsel for the 
Yerkes estate. The matter at issue is a claim of fraud in con
nection with Yerkes' ownership of $6,75opoo of bonds of the 
Chicago Consolidated Traction Company. Attorneys Clarence 
Knight and A. J. Hopkins for the Yerkes estate had questioned 
the right of the clients of Mr. Robbins to bring the suit. Mr. 
Robbins argues that to determine first this technical question will 
delay the receivership. Judge Arthur L. Sanborn, of Wisconsin, 
who has been hearing the arguments, took the case under advise
ment. It is expected that he will give his decision within a 
month. 
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STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, , 
patent attorneys, 140 Nassau Street, New York.] 

UNITED STATES PATENTS ! $SUED NUV. 6, 1906 

834,961. Emergency Stop; \Villiam H. Balch, Brookly?, N. Y. 
App. filed Sept. 6, 1905. VVhen air is admitted _to an upn~ht cyl
inder, a piston head is forced downward to dnve a rod mto the 
ground. 

835,oo6. Means for Operati11g the S,~itches, Fr~gs and Signals 
of Electric Tramways; Leonard Atkmson, Chnstchurch, New 
Zealand. App. filed April 18, 1go6. A hook on the car engages a 
cam in the roadbed for the purposes, etc. 

835,087. Rail J oint; Thomas VVignall and John O._ Kridel
baugh, Hynes, Ia. App. fil ed J an. ~2, 19o6: Th~ abutt ing ends 
of the rails are mi tered and seated 111 a chair wl11ch exactly con
forms to the contour of the rail, 

835,103. Device for Reversing and A utomatica llY: Blockin~ 
Trains on Electrobynamic Traction Railways; Julien Dula1t 
an d Leon Rosenfeld, Charleroi, Belg ium. App. filed Feb. 
8, 1905. Supplemental conductors or rail divided in!o sec~ions 
insulated from each other and connected to the reversmg-ra1l, so 
that one section of the blocking-rail is electrically connected to 
the next preceding section of the reversing-rail. 

835,IIO. Combined Rail J ciint and Tie; Ch~rles J .. Lars~n, 
Galesburg, Ill. App. filed July 9, 1906. The tie 1s provided with 
a broad end which is grooved to receive the abutting ends of the 
rai ls. The tie also has undercut grooves to receive laterally ex
tending fl anges on the fish-plates. 

835,132. Rail Joint; Horatio G. Gillmor, Bath, Mc. App. filed 
March 25, 1905. The chair has upwardly proj ect ing flanges and 
locking wedges, each hav ing a proj ection upon one of. its faces 
adapted to engage with a surface of a flange of the chair. 

835,270. Car Brake; Theodore F. H. Zealand, Edgewood, P.a. 
App. filed March 171 1go6. Relates to that class of brake m 
which the braking pressure is determined by the load of the car, 
and consists of live and dead brake levers an d mechanism adapted 
to exert upward pressure on the ca r body, said mechanism form 
ing a compensating connection between the live and dead levers. 

PATENT NO . 835,419 

845,384. E lectric Signaling System; James S. Anderson, 
Ames, Neb. App. fil ed June 16, 1906. In case of accident to a 
bridge a weight is displaced which actuates a semaphore. Means 
are also provided for sounding an alarm in an approaching loco
motive cab. 

835,410. Signal; Charles R. Dowler, Lamar, Col. App. filed 
Jan. 12, 1go6. In case of abno rmally high water at a bridge, a 
signal is actuated by a float in the water. 

835,411 . Ci rcuit-Breaking Device; Charles R. Dowler, Lamar, 
Col. App. filed Feb. 9, 1906. \Veights are buried at intervals 
in the roadbed at points where washouts are liable to occur, 
which weights fa ll by gravity to actuate suitable signals in case 
of such an emergency. 

835,419. Alternat ii1g Current Block Signal System; Max R. 
Hanna, Sch enectady, N. Y. App. fil ed April 26, 1go6. The block 
sections arc energized by alternating current and the signals 
are opera ted by secondary circuits therefrom through polyphase 
relays which are actuated by separate curren ts from different 
block sections. 

835,456. Tie-Bar; Joseph F. McKechnie, Eleele, Territory of 
Hawai i. App. filed June 5, rgo6. Brackets for engaging the 

rails have slots therein for the engagement of a bar having hooks 
at each end, one of the brackets hav ing an integral, a nd a key 
adapted to engage the lug and the adjacent hook. 

835,463. Brake-Shoe; Anthony G. Olberding, Cincii.rnati, Oh.io. 
App. filed Sept. 25, 1905. Consists of a steel back havmg a series 
of diagonal U-shaped straps struck down therefron.1 and a cast
metal body joined to the back hy the metal passmg over aml 
around the st raps. 

UN ITED STATES PATENTS I SSUED NO V. 13, 190G 

835,493. Cut-Out ; Rollin A. Baldwin, New Haven, ~onn. 
App. fil ed Sept. 8, 1905. An inexpensive i:neans for automat1call .. , 
cutting into ci rcuit a second signal lamp 111 case the first lamp 1s 
burned out or otherwise fails. Is adapted particularly for lamp 
signals of street railways. 

835,532. Rai lway Switch Mechanism ; Taylar J ackson, Kansas 
City, Kan. App. fil ed Sept. 26, 1904. Details of con struction of 
a pair of switch actuating levers mounted at each end of the 
car, to throw switches at either side of the track. 

835,565. Noiseless Railway Crossing i George D. Shoop, Rock 
Island, [II. App. filed April 30, 1go6. Provides a. wheel-flange 
bearing spanning the space between spaced tread portions of ra.ils 
and adap ted to support the wheels of cars by engagement with 
the flange portions thereof. The flange bearing is so formed 
that a continuous bearing for the wheels either at the tread or 
flange portions is afforded. 

835,587. Rai l Jo i11t; \Villiam C. \i\Teaver, Elizabethville, Pa . 
App. fi led March 23, 1go6. The ends of the rails are cut diagon
ally and are received in a chair which embraces the base and 
web of the rail. The fastening pins pass through the web of 
the ra il and the chair and consist of a body with a head at one 
end and a ve rtical transverse opening at the other in which a 
pivot-pin is inserted. A cam lever is at tached to the pivot-pin. 

835,6o5. Train Annunciator; Edward A. Everett , Detroit, 
Mich. App. file d May 8, 19o6. Lever mechanism of an an
nunciator drop adapted to be actuated by feeble impulses in a 
relay magnet. 

835,728. Contact Spring for Trolley Harps; John H ensley, 
Huntington, Ind. App. filed March 22, r9o6. V-shapcd spring 
washers are interposed between th e jaws of the harp and the 
wheel in o rder to secure good electrical contact. 

835,730. Railroad Tie ; J ames S. Killen, Darlington, Ind. App. 
fi led May 14, 1906. The tie is made of suitable plastic material 
and is longitudinally grooved to receive a metallic bar to which 
the rails are secured. 

835,731. Trolley for Electric Railways; Ezra F. Landis, La 
Salle, N. Y. App. fi led Sept. 11, 1905. The trolley wheel has a 
T-shaped groove and specially formed springs are mounted in 
the annular extensions of the groove, which springs slide in the 
g roove and close over the trolley wire to hold the same upon the 
wheel. 

835,821. Trolley-1-'ole Clamp ; Hugh \N. Fellows and Ira A. 
Cammett, Los Angeles, Cal. App. filed Sept. rs, 1905. The pole 
is inserted in a pair of jaws which are forced toward each other 
by means of a cam lever which has gear tee th thereon engaging 
a wedge-shaped rack. 

835,845. Railway Switch; James Riggs, Fontanet, Ind. App. 
filed July 6, 1906. Details of construction of a switch per:11itting 
a train to freely pass from the siding to the main track m both 
positions of the switch. 

835,8g6. Means or Appliance for Operating Railway and 
Tramway Points, etc.; \Villiam Taylor, Stapleford, England. 
App. filed May 10, 1906. Comprises a controlling handle con
nected to one element of a three-armed lever pivoted from :i 

base-plate1 a swi tch rod attached to a second element, a ~od 
pivoted to a thi rd element of the ehree-anned lever and carrying 
at its other end a roller-weight turning thereon and an inclin ed 
bearing supporting the roller-weight. 

835,909. Section Insulator for Trolley Roads; Charles M. 
Means, Punxsutawney, Pa. App. fil ed Apri l 9, 19()6. Depending 
from a supporting base is a pair of hangers with specially formed 
porcela in bushings to furni sh the insulation. 

835,917. Sand Delivery Box for Railway Cars; Jacob Roe
diger, St. Louis, Mo. App. filed April 20, 1go6. Consists of a 
hollow main member having a sand-inlet, an air-inlet and a sand
outlet, and a detachable side plate having a deflector and a guard 
integral therewith whereby said last-named members may both be 
withdrawn from said main members when said side plate is re 
moved. 
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835,951. Signaling on Railways; Charles ~1. Jacobs and Robert 
J. Insell, Reading, England. App. fi led July 2, rgoo. T he engine 
is provided with a depending arm which makes electrical con
nection with a special rail, and signal and alarm circuits are 
thereby completed to a point in the engine cab. 

836,042. Switch-Block for Trolley Tracks; Robert Johnston, 
Springfield, Ill. App. filed March 5, -1go6. A tro lley switch hav
ing stationary track members, a turnable track member adapted 
to match th e stationary track members respectively, a plate 
secured on the turnable track member and ove rlapp ing the adja
cent parts of the stationary track members and blocks secured 
on said plate and having members adapted to lie across the ends 
of the stationary track members which· are in disuse. 

836,002. Circuit Closer for Trolley Signals ; Alexander Bevan, 
Providence, R. I. App. filed Feb. 6, r9o6. A casing mounted 
above the trolley wire has a depending arm adapted to be en
gaged by the trolley wheel to operate switch mechanism for the 
signal circuits. 

PERSONAL MENTION 

M R. HARRY B. HANE, of Marion, O hio, has been elected 
secretary of th e Columbus, Delaware & Marion Railway Com
pany, in place of Mr. \.Valter A. Black, of Dayton. 

I\-iR. \.VILLIAM H. FORSE, JR., auditor of Indiana Union 
Traction, has been appointed assistant treasurer of that com
pany, succeeding Mr. William C. Sampson, res igned. 

MR. W. J. HAMMER, consulting engineer, of New York, has 
just been awarded the Elliott-Cresson medal by the Franklin 
Institute, of Philadelphia, for his collec tion of incandescent elec
tric lamps. 

MR. J . J . SLOCUM has been elected a director of the Man
hattan Railway Company, of New York, to succeed Mr. Russell 
Sage, deceased. The other directors have a ll been re-elected to 
se rve for the ensuing year. 

MR. GEORGE H . EARLE, president of the Real Estate Trust 
Company, of Philadelphia, has r esigned as a director of the 
Philadelphia Rapid Transit Company. Mr. Earle also recently 
resigned from the board of directors of the U nited Railways In
vestment Company, due to the pressure of his other business in
terests. 

MR. H. MILTON KENNEDY, at one time con nected with 
the Brooklyn Rapid Transit Company as traffic manager, and 
more recently identified wi th the scheme in Brooklyn which has 
for its end the disposal of ashes and street cleaning by hauling 
them over the street railway lines, has been appointed secretary 
o f the building bureau of Brooklyn by Borough President Coler. 

MR. CHARLE S 1L JACOBS, consulting engineer of the 
Pennsylvania, New York & Long I sland Railroad Company, and 
who as such has had charge of the entire work of the P ennsyl
vania Railroad tunnel under the North and East Rivers and 
Manhattan, has been retained by the French Government in the 
undertaking of building a tunnel under the River Seine, from 
Rauen to Havre. 

MR. CLINTON WHITE, of the Massachusetts Railroad 
Commission, has returned from a trip through several of the 
Western cities, in an effort to obtain information for the en
lightenment of the Commission with reference t o what the lead
ing street railway systems are doing with fenders, wheel-guards 
and other safety devices. Mr. White was away about twelve 
days, and was accompanied by Assistant Clerk Allan Brooks. 
He went from Boston direct to Buffalo, thence to Niagara Falls, 
Toronto, Detroit, Cincinnati and Indianapolis, studying street 
railway usages and devices in each city. The information which 
he has obtained wi ll be used by the board in .conjunction with 
data obtained by recent tests and experiments with fenders and 
wheel-guards on the Newton & Boston Street Railway Com
pany's testing ground on Homer Street, Newton, on the basis of 
which the CommisSion is required by a legislative act of last win
ter to prepare a report and recommendation as to the advisabil ity 
of requiring street railway companies to equip their cars with 
fenders and other safety appliances. The Commission expects 
to give one more test, on Friday, Nov. 23. After that it will 
devote its attention to getting the report formulated, with the 
expectation of offering it to the Legislature, as ordered, early in 
January. 

MR. M. G. STARRETT has resigned as chief engineer of the 
New York City R ailway Company and has been appointed con
sulting engineer of the company and its leased and allied lines. 

M. G. STARRETT 

T he office of chief engineer of 
the company has been abol
ished. I\fr. S tarrett has been 
connected with the N ew York 
City Railway Company since 
1896, when he was appointed 
assistant chief engineer, and 
has occupied the office which 
he has just resigned since 
18gg. Du ring the t en years 
which Mr. Starrett has been 
connected with the system, the 
two present power stations 
and all of the sub-stations of 
the company have been built, 
and the grea ter part of the 
underground conduit electrical 
lines now in operation were 
installed. The Ninety~Sixth 

Street, or main, power station of the company was the first 
of the large electric rai lway stations of the country to employ 
polyphase transmiss ion with sub-s tations, and was the first in 
which generators as large at 3500 kw were used. The problems 
connected with this work wer e of a complicated character on 
account of their novelty, and the ir successful solution by the en
gineering department of the New York City Railway Company 
established the practicabil ity and desirab ility in la rge installations 
of the distribution from a single station rather than from a num
ber of smaller stations. Previous to h is connection with t_he 
New York City Railway Company and its predecessor, the Met
ropolitan Street Railway Company, M r. Starrett was for five 
years chief engineer of the Brooklyn City Railway Company, and 
had charge of the electrification of that company's lines and the 
erection of its two power stations at Kent Avenu e and Fifty
Second Street. Prior to moving to Brooklyn, Mr. Starrett was 
assistant engineer of the W est End Street Railway, of Boston. 

MR. THOMAS F. RYAN has resigned as a director from ah 
the railroad and industrial corporations with which he has been 
associa ted, and hereafter will retain his officia l connection only 
with some of the financial and fiduciary instit utions with which 
he is identified. The reason given by Mr. Ryan for this action is 
that his accumulating interests and responsib ilities render it im
possible for him to attend so many directo rs' meet ings and 
properly to di scharge his obligations to the stockholders con
cerned. Mr. Ryan was a director, all told, of about twenty-five 
railroad and industrial concerns. T he chief of these were the 
Interborough-Metropolitan Company and a number of its sub
sidiary companies, the American Tobacco Company, the Consoli
dated Gas Company, and the Seaboard Air Line Railway. The 
other companies from which Mr. Ryan is said to have resigned 
are the Bethlehem Steel Company, the Central Crosstown Rail
road, the Consolidated Gas, E lectric Light & Power Company, the 
Cuba Company, the East River Gas Company, the E lectric Storage 
Battery Company, the Fulton Street Railroad, the Havana To
bacco Company; the Hocking Valley Ra ilway, the Internationa l 
Cigar Machinery Company, the I\-ietropolitan Securities Company, 
the New York Carbide & Acetylene Company, the New York Citr 
Railway, the Pine Products Company, the Thirty-Fourth Street 
Crosstown Railway, the Union Bleaching & F inishing Company, 
the Union Elevated Railroad of Chicago, the United Lead Com
pany, and the Universal Accountant Machine Company. The 
financial and fiduciary institutions with which Mr . Ryan is OOH

nected as a director include, besides the Morto n Trust Company, 
the National Bank of Commerce, of ,vhich he is vice-president ; 
the American Surety Company, the Industria l T rust Company of 
Providence, the Newport Trust Company, the Union Exchang~ 
Bank, and the Washington Life Insurance Company. H e has for 
a long time been intimately connected with the affairs of the 
Metropolitan Street Ra ilway, now one of the subsidiaries of the 
Interborough-Metropolitan Company, a nd from the time of the 
death of Mr. W. C. Whitney until the merge r o f the surface lines 
with the sub,vay and elevated systems he was by far the most 
conspicuous figure among the financiers ide nti fie"d with the local 
traction companies. In commenting on Mr. Ryan'S action the 
New York "Times" sa id that his re tirement from th e Inter
borough-Metropolitan Company-the holding company of all the 
Manhattan t raction companies-will be regarded as the most 
important change brought about by the wholesale resignations 
announced by Mr. Ryan. 
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