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EDITORIAL NOTICB 
Street railway news, and all infarmatian regarding changes af afficers, new 

equipments, e.rtensians, financial changes and new enterprises will be greatly 
appreciated far use in these calumns. 

All matter intended far publicatian m11st be received at aur affice not later 
than Tuesday marning of each week, in order to see11re insertion in the 
current issue. 

Address all cammunicatians ta 
THE STREET RAILWAY JOURNAL, 

114 Liberty Street, New York. 

Merchants• Association in Politics 
The Merchants' Association having fa iled to impress the 

Legislature sufficiently to induce that body to accept its advice 

on matters pertaining to the transportation problem in New 
York, has turned its attention to the local political organiza­

tions, and has endeavored to persuade the leaders to incorporate 
in their respective platforms pledges of "reforms" in the present 

?treet railway methods and fac ilities offered the people of this 

city. The suggestions seem to have been received with · scant 

courtesy, judging from the dai ly newspaper reports, even in 

quarters where attention might reasonably be expected. The 

t rouble seems to be that reformers a re impati ent with each 
other as well as the world at large, and thus we find very often 
that one reformer resents as an unwarranted intrusion or inter­
fe rence any suggestion offered by other reformers. Each is 

engrossed in hi s own particular brand of reform, and looks 

upon the evil which he is trying to eradicate as the greatest 
calamity the world has ever been called upon to suffer. They 

are all bent upon effect ing the salvation of the community-in 

their ov,·n way-even though the people may be openly indif-

approvai in any form, would stop to consider the cause of thi s 

fee ling. \Ve have no doubt that the vast majority of members 
of the Merchants' Association are honest in their efforts to 

secure relief, but they have made a grievous mi stake in en­

trusting the direction of the movement to men who lack judg­

ment and discretion. They have accomplished nothing, 

although they had splendid opportunities, because they did not 

know how to use them. They antagonized everybody they 
encountered, denounced corporations and public officials in­

discriminately for conditions which the merchants themselves 

did as mu ch to create as any one else , but the culmination of 

their folly was in a threat to secure legislation which would 

place the objectionable officials and the railway companie s at 
their mercy. The bill which they offered the Legislature ; s a 
solution of the problem ''failed of passage," because it was 

recognized as unnecessary, impracticable and inexpedient , and 

when they· appealed to the city conventions last week even 

Mr. Low's political managers did not treat them seriously. 
The Merchants' Assoc iation has itself a lone to blame for its 
lack of influence in this community. 

Subway Extensions 
In the discussion before the Rapid Transit Commission last 

week regarding future work upon the subway, the contractors 
called attention to the fact that an undertaking of such magni ­
tude could not be successfully accompli shed without subjecting 

the public to some inconvenience, and they reminded the board 

that the great benefits to be derived from the early completion 

of thi s improvement ought to reconcile, as they would cer­

tain ly compensate, the merchants and property owners affected 
for the temporary annoyance and financial loss sustained. 

Unless the public was prepared to make sacrifices the work 

could not be prosecuted expeditiously, and the whole plan might 
as well be abandoned at once. for the relief sought could not be 

obtained. It was estimated that under the restrictions pro­

posed by the Rapid Transit Commission it would take at least 

ten years to finish the extension of the subway in lower Broad­

way now under construction, whereas the increased fac ilities 

are now badly needed. It should not be necessary to call atten­

tion to the fact that the present subway operations are only the 
heginning of the underground construction which will be re­

quired; and it must go on without intermission for many year s 

to come, until Manhattan Island and the rivers on each side of 

it a re honeycombed with tunnels, if this city is to enjoy fully the 
advantages of its position, and the people are to be afforck·d 
suitable transportation facilities. 

Broadway merchants, hotel keepers and property o,vners still 

oppose the tearing up of that thoroughfare through the shop-

fe rent. \Vhen J erome and Fulton and Cutting and Russell- ping and theatrical district so strenuously that serious attention 

all reformers of the fir st magnitude-cannot agree on what 

and how to reform, it seems hopeless to look for harmonJ and 

unanimity with such a factor as the Merchants' Association 
" butting in," if we may borrow an expression much in vogue 

among reformers. 
It would seem as if success ful business men a fter suffering 

relmffs on all sides and receivi ng neither encouragement nor 

is being given the suggest ion. that the proposed route be 

changed to Seventh Avenue. Objection is to be looked for in 
that quarter, also, but the annoyance and loss would not be 

nearly so great as in the case of Broadway, at least wl1ile the 

work was in progress. The effect upon the respective districts, 

however, is hard to predict. Many Broadway property owners 
fear that the subway in Seventh t\ venu e would raise the im-
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portance of that thoroughfare so that Broadway's supremacy 
woulcl be endangered, and for thi s reason they are urging the 

adoption of deep tunnel plans which would permi t of the build­

ing of the line a long the route origina lly selec ted without ob­

structing the thorough fare seriously. 

T he Commissioners do not seem inclined to approve such a 

radical change, ye t, in any event, they must assume the re­

sponsibility in the se ttlement of this cont roversy, and the 

urgency of the case demands prompt and dec isive act ion. 

The Use of Oil Versus Grease 
The use of oil as against g rease for lubri ca tion of all of the 

journals on an electric rai lway equipment is now thoroughly 

es tabli shed for a ll the larger sizes of motors, and its ad,,an­

tages fo r use in th is particular have induced many com­
panies to int roduce it on the older, small er motors, whicl~ were 

designed ori ginally to use grease. I t is now being realized that 

g rease as a j ournal lubri cant is somewhat in the nature of a 

makesh ift. Jts use, heretofore, ha s been la rgely du e to the 

inadequacy or complication of methods of oil lubrication. As 

soon as heavier motor equipments came into use grease, be­

cause of it s st iffness, was fo und to give inadequate lubricat ion , 
and the use of oil was practically forced upon elevated and 

int erurban rai lway companies. 

T he di scussion at the c01wention of the A meri can Railway 

Mechani cal and Elect r ical ,\ ssociation showed that eyen on 

the small er motors there is an immense saving in journal wear 

when oi l is substituted for g rease, and that there are a number 

of dcYices now aYai lahle whereby oi l ca11 be used \\'ithout undue 

waste. T hi s. of course. docs not mean that oi l i'.-, to be sub­

:-. tituted fnr grease in locations where it is impossible properly 
to feed oi l to the s11rfaccs to he lubri cated without excessiYe 

lo ss of oi l. hut it has been found that oi l ca n be tt'.->ed on motor 

hearings of a ll sizes with advantage. 

The Increasing Use of Light Gear Cases 
The discussions at the Saratoga Convention of the .-\rnerican 

Rai lway :\ lechanical and E lectrical A ssociation also re,,ealecl the 

fact that gear cases of lighter construction than the ordinary 

cast-steel or cast-iron cases are finding fa,·or in a great many 

place:-. and that their use is probably on the increase. Some 

road s arc using gear cases made either enti rely or in part of 

~heet -,tee!. riveted to a frame of angle-irons. which form the 

co rner :-. Others are using gear cases made of wood fastened 

to metal frames. Sheet steel and canvas have also been em­

ployed. .\ tend ency is noticeable among the larger companies 

to make various improYemenb in the methods of fastening 

gear cases to motors when ne"· motors are being constructed. 

~o far the use of sheet steel or wood-gear cases has been 

mainly con fin ed to older equipment s, but it is a question 

whether the use of gear cases of thi:-. kind will not increase 

rather than cli111i11i sh in the long nm. A gear case of sheet 

~tee] or wood is yery much lighter than one of cast-iron or 

;;tee!. and this fact alone makes the lighter gear case less liable 

to destroy itself than the heavier gear case, to say nothing of 

the a<hantage of saving in weight of equipment. Of course, 

the :-.beet steel an<l wood gear cases are not strong, but those 

,yho ach·ocate this form for uni,·ersal use argue that many of 

the blmYs which they receive in service are sufficient to break 

any gear case, no matter whether it is of cast-iron or made of 

some lighter material, and that, furthermore. if a light gear 

case does become loose it is simply torn off the motor like a 
piece of paper qnd is left behind. while a heavy cast-iron or 

steel case ,Yould wreck the gears. ancl possibly wreck the car 

as well. in high-speed interurban service. It is also argued 
that as long as a gear case is something that is sure to be 
destroyed at times in any event, it is better to have a cheap one 
tha t will only wreck itself and not endanger the car also. It 
would seem that the movement toward lighter gear cases is 
entirely logical. 

Block Signals 
There is now a number of automatic electric block signal 

systems offe red on the market for use on both single and 

double-track elec tric railways. In other words, manufacturers 

and inventors a re making strenuous effort s to meet the great 

demand which has suddenly sprung up for ~ simple, reliable 
automatic block signal system. The block signal systems 

offered for use on elec tric roads are n!-=arly all of them very 

similar from an operating standpoint, although differing con­
siderably in details and in the number of wires required. All 

of them are radically diss imilar from the automatic block 

:-. igna ls used on s team roads. They differ not only in construc­

tion and circuits. but require an entirely distinct set of oper­
at ing rules from steam rai lroad block signal systems. These 

rules a re a little more complicatecl than those governing steam 

rai lroad block signals, but it is doubtful whether any automatic 
block signal system for electric roads will soon be offered 

which wi ll not involve these slightly more complicated rules. 

The essenti a l difference in the operation of the two systems 

is, bri efl y. that the ordinary signals used on steam roads are 

two-position signal s. while those which have been most com­

monly used on electric roads a re three-position signals. The 
steam road signal ei ther indicates " clear" or "danger." There 

is no opportunity fo r it to indi cate anything else. Electric road 
signals, as co111111only in stalled, hov,·cvcr, have three indications, 

one indi cati ng "danger" ancl the other indicating "clear," and 
a third or normal position, which is neither "clanger '' nor 

''clear." The motorman must, of course, not attempt to enter 

nor can a clea r signal be safely construed as an indication 

of a clear block unless upon approaching a signal and passing 
under its trolley contact th e motorman should see it operate 

_ from a " normal'' to a "caution" or a "danger" position. 

The reason that electric railway signals have to be so con­
:e;tructed that the motorman mu st see them change to "danger'' 

or "caution'' \Vhen hi s car goes under the signal contact, is 

that there is at present no known practicable means of indi­

cating continuously the presence of a car in a block, as there 

is with the track ci rcuit used on steam road signals. It is 

necessary with the elec tric railway signal to have it operated 

by the passage of the car under a trolley contact, and to have 
it remain at ''clanger' ' until set to "clear" by the passage of the 

trolley wheel at the far end of the block. It is, therefore, pos­

sible to haYe signals stuck in "clear" position through the 
inte rruption of circuits, or the failure of the apparatus to 

opera te, and were the precaution not taken that signals indi­

cate "clear" only when the motorman sees them change from 
"normal'' to "c lear," there would be no safe way of operating 

with such apparatus. The indication of the electric railway 

block signal is, therefore, dependent on its action before the 

eyes of the motorman rather than upon its position. 
In some ways this is a good point. It also has its objection­

~ble featu res. T here was a time in the history of block sig­

n:il ing on steam roads, and not very long ago either, when 
a large number of steam road managers strongly preferred, 

and eYen insisted on, a signal which should operate from 
clanger to clear position in sight of the engineer as the train 
approached. the idea being that thi s would show the engineer 
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that the signal was in operative condition and not at " clear" 

hcca use it was stuck there. 
The ohjcction to a ,;ignal which must assume a "clear'' posi­

tion before the eyes of an approaching motorman in order to 
really mean ''clear," is that sometimes if the motorman secs 

the signal at clear he may assume that it changed as he ap ­
proached without hi s actnally havin g seen it change. This, 

however, is a matter of operating di scipline. No block signal 
system is worth anything unless there arc rules strictly ob­

served in regard to it. No block signal ,;~:stem is an absolute 
protection. It is only a valuable additional sa fr -guard that 

frw roads ca11. in the long run, afford to he \\·ithout. 

The Record Broken 
. \ s we go to press the report comes in that the new series uf 

tests on the Berlin-Zossen line has resulted up to date in reach ­

ing the tremendous rate of I 17 m. p. h . Experiments were 
in progress for about ten clays. beginning at a speed of 
about 90 111. p. h. , and pushing gradually from day to day 
onwards until all previous records were broken and the car 

was driven at the prodigious speed noted, faster by at lea st 

a few miles than any :;tructure of man' s device ha s ever before 

nm. Only projectiles can claim a higher speed. The cars. 

we understand, are the sa me as used in the previous trials. and 

have been fully desc ribed in our columns, while the track and 

roadbed have. since their failure at speeds above 90 m. p. h. 
in the previous work, been put in condition to stand the 

strains of speed never befo re attempted. The most gratifying 

feature of the new tests is that neither cars nor tracks ha\"C 
gi,·en trouble, and that there is eve ry expectation that when 

the tests are resumed the speed will be pushed to the rate of 
T 2.3 111. p. h., which was the origina 1 ai m of the test,;. And 

unless the track again shows signs of weakness we will venture 

to predict that 125 111. p. h. will be exceeded by a comfortable 

margin. The German government happens to need this Berlin­
Zos,;en line, which is a strictly military road, for a few days, 

and work will then be resumed on thi s most brilliant series of 

experiments. \Ye extend our hea rtiest congratulations to our , 
German friends on the splendid work they have accomplished, 

and our most sympathetic hopes that before many clays they 

will have passed the goal which they ,;et for themselves in th e 

beginning. \Ve are proud of their success as part of the 

world's tribute to the twentieth century. 

.-\nd more than this, we must confess to a large measure of 

personal satisfaction in the achievement , for at the very begin ­
ning of th e Zossen work we freely predicted its succe ss. and 
took the position that the one thing to be feared was the track. 
\\'e have consistently held to the position that ample power had 
heen provided in the motors and that the contact devices would 

cleli,·er that power. \Ye have steadi ly contended that some of 

our own countrymen who ha\'e deduced enormous and for­

hiclding air resistances from coasting experiments, have been 

in the wrong, and that hi gh speeds instead of verging on the 
impossible were clearly within reach. T he e,·ent has already 

proved the substantial correctness of our views. As the hi gher 

speeds have actually been reached the demand fo r power has 

1111iforrnly been found smaller than has been precli ctecl. and 
ve ry high ,;peed,; are ·certai nly within reach whenev er com­

n1ercial demand for them ari ses. \Vith r 17 111. p. h. actually 

a ttained. and 12 5 111. p. h. soon to come, the technical status 

of the art may he considered as a lready determiner!. A train 
speed of roo m. p. h .. or even more, is not a dream hut a cer­

tainty whenever it is demanded, and our hope is strong that 
we shall have the pleasu re of riding at that speed before we are 

man>· years older. \Ve ha ve heard 110w for years of the 

hu11dred-milc -a n-hour train, but until the daring Zossen tests 
·were initiated it ,;eemed afar off, for the necessa ry enterprise 

was painfully lacking. ., 

Our only :,ource of regret is tha t thi s ac hievement shoulr! 

not ha ve fa llen to the lot of some of our own cou ntrymen. 
Time and again we have tried to goad them into activ ity, but 

the nccessar:v initiative was not forthcoming. \Ve a re by no 

mea11 s di sposed to belittle American ,v<Jrk in electric railroad­
ing, for it ha s been hy far the most important factor in the art, 

and 1\meri ca n apparatus and method s have been ca rried by 

.\n1 erica11 enginee rs wherever the sun shines. £yen the 

1 'yramids look down upon the Ameri can trolley ca r. But of 

late there has heen too much di sposition to look upon our 
methods and apparatus as finaliti es, to lie subj ect to minor im­

provements as a matter of course, but sti ll rcpresentating so 

nearly the idea l that we could affo rd to standardi ze and re st 

upon our Iamels. Standardize if you lik e, but if you rest upon 

:our laurels they will surely wither. The engineer had better 
fol lmv the sugge,; tion of Kipling' s fin e old pirate: 

And they asked me how I did it. and T gave ·cm the Sc ripture tex t, 
You keep yo ur light so shinin g a little in fro nt o' the next ! 
They copi ed all _they could follow: but they couldn' t copy my 

mind, 
.\nd I left 'em sweatin g and stealing a year and a half behind. 

Too much complacency giYes the other fellow a chance to 

ca tch up, by which he ge nerally profits. It is unfor tunately true 
that the trend of railway affairs in the U nited Sta tes is such 

as to hamper startling innova tions. The main steam railway 
lines are ti ed up in large consolidated sy,;tem,;, and all the 

,veight of their influence stands against any enterpri se that 

would tend to force them out of their profitable and com­
fortable rut. The proposal of building a long elec tric line to 
operate at a hundred miles an hour wou ld strike terror, ill 

hidden by assumed scorn. into general ra ilway circles. But if 
American enterprise would not he left behind by foreign com­
petition it must be on the move. Our German friends haYe the 

pole in the race already. and it will take a hot pace to win nut 
from them. 

Construction Work Next Year 
The present indications are that the coming year will hardly 

see th e amount of construction of new interurbans that has 

been done during the last year, owing to the condition of the 

financial ,vorld at present. Beginning with last spring there has 
been a steady decline in the value of the majority of securiti es 

and an increase in rates of interest, which indicates that there 

is not the amount of money seeking investment in new enter­

prises that there was a year ago. So many new enterpri ses 
have been floated during the last fc\\" year,; that a great drai n 

ha s been made upon money seeking inyestment , and it would 

look as if the !ong-expected check to the tmu sual activity in 

interurban construction had come. T hi s does not mean that 
there ,vill not be considerable new work during the next few 

ye:i r s, hut it does mea n that abnormal and unjusti fi ed activity 

in this directi on will cease. Manufa cturin g compani es have 

not as yet felt any marked decrease in orders, nor is it likely 

th at they will for ~ome time to come. as so many large com­
pan.ies. which are almost independent of the state of the money 

market, are being forced to make extensions by great increase 
in traffic. T he only projec ts tha t a rc suffering "fro m the present 

financial conditions a re those new ones which a re least at­
t ract ive and most vis ionary. 

Eve rything considered, probably it is a good thing that thi s 
check ha,; come at this ti me, as it w ill prevent the building 

of roads which a re not warranted, and will tend tn keep the 

electric railway industry on a firm basis. 
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AUBURN & SYRACUSE ELECTRIC RAILWAY 

:- l ore than usual interest. centers in the recently opened inter­
urban raih\·ay between A uburn and Syracuse, because of the 
direct competition with steam lines which is thus created 
in this te rritory. From Syracuse, as a center, there are at 
present three competit ive lines in operation, one reaching 
Auburn, 26 miles distant, by a line paralleling the Auburn road 
of the New York Central ; another to Baldwinsville, 13 miles, 

zw 
Os> 

~~ AU13URN 

SKAF< EATELES 

1.0 

of Skaneateles. A map and profile of the completed line be­
tween Auburn and Syracuse are presented in Fig. I. It will be 
seen that this line traverses a well-settled and prosperous 
farming country. Skaneateles Lake, one of the most beautiful 
spots in Central I'{ ew York, li es along the route of this line, 
and contributes greatly to its patronage. There are two other 
lakes within reach of this road, namely, Owasco, which is 2 

miles south of Auburn, and Otisco, 3 miles south of the rail­
road and several miles east of Skaneateles Lake. 

St u·~t P,y.Journ~l 

Many residents of Auburn 
and Syracuse enjoy their 
holidays at the lakes in this 
vicinity. Owasco Lake is 
popular as a summer resort 
and as a fishing ground, and 
is easily reached by a branch 
of this road, formerly part of 
of the Auburn City Railroad. 
F ig. 2 is a typical line view 
looking toward Syracuse and 
showing Onondaga Lake in 
the distance, and Fig. 3 is a 
view of Long Bridge over 
Nine-Mile Creek and the 
tracks of the Marcellus Elec­
tric Railway. 

The road serves a popula-
tion of approximately 165,000 

FIG. 1.~ ::\IAP .-\ND PROFILE flF I?\'TERURBAiX ELECTRIC R.\TLWA Y 

in cities and villages which it 
passes through, besides a 
large number of people living 
in the country, who patronize 
it fre ely. At the present time 
it is not giving express ser­
vice, but this will be provided 

paralleling the Lackawanna. and a third to Fayettevi lle, q 
miles, paralleling the Chenango branch of the New York Cen­
t ral. T he Auhurn & Syracuse road is at present single t rack, 
although graded for double track fo r half the di stance, and it 
runs on priva te r ight of way for 17 miles. Part of the road 
was built some time ago, and the completed system was opened 
on J une 23. 

T he A uburn & Syracuse E lectric Railroad Company is a con­
solidation of the Auburn City Rai lway, controlli ng the ci ty 
lines in A uburn , and the Auburn Interurban E lectr ic Rai lroad 
Comp~ny, \\·h icli operated a line from Auburn to the \· illage 

~oon. It is necessa ry now fo r the fa rmers to drive from 4 
miles to 8 mil es to the near est station on the Auburn branch of 
the Kew York Central to make express or freight shipments. 

l{U.-\ DB E D 

T he country through which this line passes being of a rolling 
nature, the road necessarily has a number of short but heavy 
grades, some bei ng as high as 9 per cent. The longest grade is 
3¼ per cent and r mile in length. T he sharpest curve is one of 
ro degs., having a radius of 574 ft. , while the next one is a 
6-cleg. cu r ve, having a racliu ~ of 955 ft. The 6-cleg. curve is 
on a g-rade of r ¾ per cent. 

FIG. 2.-TYPICAL LINE VIEW, SHOWING ONONDAGA LAKE IN THE DISTANCE 



OCTOBER 3, 1903.] STREET RAILWAY JOURNAL. 

T he roadbed is already graded part of the distance for 
double t rack, which it is proposed to lay between the two cities. 
All rails weigh 70 lbs. to the yard. Cross-ties are 8 ins_. x 
8 ins. x 6 ft., and of cedar, chestnut or Southern pine. 

The regular schedule time required for the run, including all 

trestle used in unloading coal. The opposite end of th is t restle 
connects with the Lehigh Valley Rai lroad, which crosses the 
New York Central just beyond the power house. Fig. 5 is a 
view of the engine room, showing two 650-kw, three- phase, 
360-volt, 25-cycle Westinghouse generators, driven by two 

--~ ~=f ··-~ ~jo< .. -

FIG. 3-LONG BRIDGE OVER NINE-1\ULE CREEK 1\ ND THE TRACKS OF THE MARCELLUS ELECTRI C RAILWAY 

stops between Auburn and Syracuse, is an hour and th irty 
minutes, with a max imttm speed on the level of I mile per 
minute. 

MAI N P OWER HOUSE 

The main power plant is located at Auburn, and seve ral 

FIG. 4.-EXTERIOR OF MAIN POWER HOUSE AT AUBURN 

views of this station a re presented herewith. Fig. 4 is an 
exterior view showing the A uburn branch of the New York 
Central & Hudson River Rail road at the left, together with a 

rooo-hp Westinghouse cross-compound condensing Corliss 
engines. Fig. 6 is another view of the engine room, and shows 
one 50-hp motor-exciter set, two 400-kw rotary converters and 
a fifteen-panel s"vitchboard. Fig. 7 is a view of the trans­
forme r room of the main power house. This is directly below 

the engine room and contains three 300-kw oil-insulated self­
cooling transfo rmers. The leads and cables going to the main 
switchboard, which is directly above the transformers, are dis-

FIG. 7.-VIEW OF TRANSFURi\IER ROOM, DIRECT LY BELOW 
SWITCHBOARD IN AUBU RN POWER HOUSE 

tinctly shown. T hese features will be described more in detail 
in their proper place. 

The · steam equipment of the power house consists of fiv e 
safety water-tube boilers, each of a capacity of 250 hp at 125 
lbs. stean; pressure. They may be operated at a higher pres­
sure when desired. A Greene economizer, having 280 tubes, 
heats the boiler fe ed water. All steam piping is extra heavy, 
and was furn ished by the \Valworth l\Ianufacturing Company. 
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T he two large engines have a capacity of 1000 hp each, at 
150 lbs. steam pressure. They are of the Westinghouse-Corliss 
horizontal cross-compound condensing type, operating at 100 
r. p. 111. T he cylinders are 22 ins. and 44 in s. x 48 ins. Each 
engine is fi tted with a Deane steam pump simplex condenser. 

Directly connected to the engines arc two 650-kw, three­
phase \ Vest inghouse generators, operating at 100 r. p. m. On 
ordina ry occasions one of these generators is sufficient to carry 
the load, but on days of heavy travel both a re operated in 
parallel. 

There are two Vv es tinghouse rota ry converters in the gen­
erating station. T hese receive alternating current direct from 

three-phase type-C induction motor, giving 3000 alternations, 
operating at 720 r. p. 111., and the other to a Westinghouse 
9,½-in. x 9-in. standard engine, operating at 300 r. p. 111 .. The 
steam-operated outfit is used for starting up the plant, after 
which the motor-driven set is paralleled with it and the first 
one shut down. The alternating-current generators then 
operate as self-exciting machines by furnishing alternating 
current to drive the exciter outfit. 

The switchboard consists of 14 panels of' blue Vermont 
marble, placed side by side, 8 ft. from the wall, and contains the 
usual complement of switches and instruments. The two gen­
erators operate in parallel upon a common set of bus-bars, from 

FI<; 5,-ENGIJ\E ROOi\I I N MA I N POWER H OUSE AT AUBURN 

the generators a t 360 volts, three phase, and deliver d irect cur­
rent at approximately 600 volts. Each Las a normal capacity 
of 400 kw, and operates a t 500 r . p. m. T hey are provided with 
induction motors mounted upon the ends of the shafts for use in 
bringing their armatures up to speed fo r sy nchronizing. The 
starting motors arc furn ished with three-pole, double-throw 
switches, which admits of applying t,vo different voltages to the 
primari es of the induction motors, thereby giving different 
speeds for synchronizing. A closer adjustment in speed is ob­
tained by changing the strength of the rotary fields. 

Each rotary conver ter is furn ished with a magnetic oscillator, 
which furnishes latera l motion to the a rmature, preventing the 
fo rmation of ridges on commutator surfaces. 

T here are two 37,½ -kw, 125-volt exciter sets in the generating 
station, either of which is of sufficient capacity to excite the 
fie ld of both generators. One is directly connected to a 50-hp, 

which are operated the rotaries. All direct-current instruments 
are the long-scale dead-beat type-F, and are finished in black. 
Their scales subtend an angle of nearly 300 <legs., and have 
uniform divi sions from 20 per cent to full scale deflection. 

In view of the fact that the load is practically balanced one 
ammeter serves to measure the current for each machine. The 
current in any phase of the three-phase circuit may be measured 
with this amm~ter by the use of special connections and plug 
switches. This is accomplished by opening the plug switch 
which controls the secondary winding of the series transformer 
connected to the phase whose current is to be measured. 

In front of one of the panels is a swinging arm, which has 
mounted upon it two alternating-current voltmeters, one power 
factor motor and one synchroscope. This arm may be swung 
in any position, enabling the instruments mounted thereon to 
be plainly read at any poirtt along the switc_hboard. This is 
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FlG. G.- S\VITCHBOARD, ROTARY CONVERTERS AND EXCITER IX :\li\lN PO\\"ER 
HOUSE, A UBl1RN 

very convenient for attendants 
when synchronizing the gen ­
erators or rotaries, as the volt- · 
age of each machine and the 
relative phase relation are in 
plain view when operating the 
field rheostats and switches. 

restcrs and choke coils. The transfon 11 ers i11 
the basemen t are moun ted upon small trucks, 
havi ng wheels to facilitate hand ling in cas...: 
it is necessa ry at a ny time to shift their posi­
tion. There is an extra transformer kept 
ready to pl ace in service should an accident 
occur during operation. T hese transformers 
are connected in delta, and switches are pro­
vided upon the t ra nsformer sw itchboard 
panel for cutting out a ny of the tran s form ers 
,vithont interrupting the service. 

The main power house a lso contain :-:. two 
I 20-kv.·, two-phase, revol vin g armature-type 
\Vestinghou se generato rs, which furni sh cur­
rent at 2200 volts to th e Ci ti zens' Li ght & 
Power Company for lighting in the city of 
A uburn. The powe r hou se is laid out for 
1000 kw additional generator capacity. 

Tl{i\ NSlll ISS IU N LINE 

T he transmi ssion line consi sb of two di s­
tin ct three-phase high-tension lines mounted 
011 opposite end s of the sa me cross-arms. 

This pole line, in addition to 
carrying the hi gh-te ns:on lin es, 
carries th e trolley feeder 
cables. It al so furni shes sup­
port s for the trolley wire. 
On ly one high-tension lin e i" 
in service a t the same tim e, th e 
other being kept as a rese rve. 

SlJD-STATl CHliS The power factor meter 
may be connected to either 
generator or rotary converter 
by the use of a plug switch. 
This enables the attendant to 
adjust the field of the machine 
for minimum armature cur­
rent. It also indicates whether 
the current is lagging or lead ­
ing. The synchroscope is 
used to throw the generators 
and rotaries in multiple , and 
it shows at all times whether 
the incoming machine · is too 

FIG. 9.-SWIT<'I--IDO.\ RD 1\?\D TH.\l\"SF( >R:\l ERS l :\ H O\\ LETT 
HILL SUll-SL\Tl Oi\" 

There are two sub-stations. 
one a t S kan eateles and the 
other at Howl ett Hill. The 
Skaneateles plant contain s one 
400-kw rotary converter, which 
i.~ S milar to th e machines in 
the generating station, with 
one. alternating-current an.I 
one direc t-current switchboard 
panel for controlling it. In 
this station are three I 50-kw. 
oil -insulated se lf-cooling trans-

fast or too slow and exactly how much. If the 
incoming machine is too fast the pointer will 
revolve in one direction, and if too slow it will 
revolve in the opposite direction. When the 
needle is in an upright position its pointer is at 
zero on the scale, showing that the two ma­
chines are in step and the paralleling sw itch 
may be closed. 

The generator voltage is raised to 16,500 
volts, three-phase, for transmission to the two 
sub-stations by three 300-kw, oil-insulated 
self-cooling transformers. These transformers 
are mounted in a fireproof apartment directly 
under the swi tchboard. The leads are carried 
from the switchboard to the tran sformers 
through an opening in th e floor 6 in s. wide, 
extending the length of the switchboard and 
immediately back of it. Thi s a\'oid s the neces­
sity of bending the low-tension cables. T he 
high-tension leads from the tran sformers are 
carried up along the wall of the building, pass­
ing through high-tension switches, a ll of 
which are mounted upon the wall, 15 ft. above 
the switchboard. Adjacent to the switches are 
also mounted the low-equi valent li ghtnin g ar- F I G. 8-RUTA RIES I N HOWLETT HILL SU DSL\TION 
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formers, connected in delta, which reduce the line voltage of 
16,500 volts to suitable voltage to give 600 volts on the direct­
current side of the rotary. This station is protected from 
lightning by Westinghouse low-equivalent arresters similar to 
those used at the generator station end of the line. 

The Howlett Hill sub-station contains two 400-kw rotaries, 
also duplicates of those in the generating station. These are 
fed by three 150-kw transformers, duplicates of those in the 
Skaneateles station. These transformers are intended for the 
operation of only one rotary at a time. Both sub-stations are 
protected by low-equivalent lightning a rresters. Fig. 8 is an 
interior view of the H owlett H ill sub-station, showing two 
400-kw rotary converters. F ig. 9 is another view of the same 
station, showing the switchboard and two of the transformers, 
each of 150-kw capacity. 

EQUIPMENT 

The motors used on the Syracuse division of this road are 

~I 
, I 

I I 

I 

The cars are mounted on Peckham No. 36-B trucks, with 
s¼-in. axles and pressed wrought iron steel-tired wheels. 

OFFICERS 

The officers of the road are: C. D. Beebe, president and 
general manager; W. A. Holden, vice-president; A. K. Hiscock, 
treasurer; R. A. Dyer, Jr., assistant general manager and 
mechanical engineer, and A. G. Davids, general superintendent. 

The road was built by the Syracuse Railroad Construction 
Company, with George D. Grannis as manager and Thomas H. 
Mather, chief engineer. 

•• 
NEW POWER STATION AT BRUSSELS 

In the STREET RAILWAY JouRNAL for Aug. 1, 1903, a notice 
was published of the completion 9f a new polyphase power 
station by the Brussels Tramway Company. This station is 
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F I C. 1.- GE~ERAL PLAN AND E LEY;\ TION OF BRU SSELS PO W ER STATION 

all \Vestinghouse Xo. 76, four motors to a car. T hese motors 
have a continuous capacity cf 55 amps. at 400 volts, and in a 
shop test, operating at this load fo r ten hours, the rise in tem­
pe rature did not exceed 75 <legs. C. I n actual ser vice, owing 
to improved venti lation, it is estimated that the temperature 
r ise will be considerably less, probably not over 55 <legs. C. 

T he rolling stock 011 thi s road consists of six passenger cars, 
each with a seating capacity of fi fty-six people. E ach car is 
50 ft . in length outside, 40 ft. inside, weighs 30 tons, and has a 
smoking compartment. They were made by the Kuhlman Car 
Company, of Collinwood, Ohio. The weight of these cars, the 
speed at which they operate, and the steep grades made the 
question of safety devices an important one. The Westing­
house Ai r Brake Company furnished the brakes and the motor­
driven pumps which a re employ ed on each car. 

undoubtedly one of the most complete of any for railway work 
on the Continent and compares favorably with that in any other 
pa rt of the world. It is designed to supply the power for all 
the tramways in the city of Brussels, which are now being 
converted to electric power. The Brussels system includes 
about So km ( 50 miles) of double track, on which an average 
of 190 trains of 15 tons each are operated in ordinary service, 
and 295 trains of the same weight in rush-hour service. 

The station is situated at Anderlecht, a suburb of Brussels, 
and at the side of the Charleroi Canal. The general plan of the 
power station is shown in Fig. 1. The engine and boiler rooms 
extend parallel to the canal so that they can be easily extended 
in case an additional power equipment is required. The founda­
tions for the engine and boiler rooms are concr~te, 1.5 m (4 ft. 
10 ins.) in thickness, braced by two layers of old rails. These 
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rails are located respectively 20 cm (8 ins.) from the bottom 
and 25 cm ( 10 ins.) from the upper surface of the concrete. 
The foundations extend for 3 m ( 10 ft.) on each side of the 
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degs. to 300 degs. C. ( 460 degs. F. to 500 clegs. F.). The 
variations in speed are guaranteed not to exceed ½ per cent 
during constant load, 2 per cent during a rapid change in load 

j i; \ ! \ \ t, , , . ; '::,: :-: : ~:: ~ :t~>~:~~~~~:~itj·:i~~~~~~--~~~~~· ,~.--~~:-~~~'-"~-~___.:.=!!!!!!!!~~~~~-~;z~~~rt~~l!l 
FIG. 2.-GENERAL VIEW OF ENGINE ROOM, SHOWING SWITCH BOARD GALLERY 

center line of the wall s, and on the side of the canal are con­
nected by masonry to the aqueduct. The foundati ons of the 
building are carried up to a height of 3.8 m ( 12½ ft.) , on whi ch 
is constructed the steel frame work, which constitutes the walls 
proper. The foundations of the stacks are formed by two 
layers of concrete, 12 m (40 ft.) square and r½ m (5 ft.) 
thick, on which is the masonry base of the 
chimneys. Water for condensing pur-
poses is taken from the canal by means of 
a masonry aqueduct, and after passing 
through the condense rs is discharged into 
a basin, whence it is returned to the 
canal by four pipes, each 0.70 m (273/2 
ins.) in di-ameter and arranged in fan 
shape. 

The engine room contains a t present 
four uni ts of I 500 kw each, but there is 
room for the installation of three ad­
ditional units of the same size. The en­
gines were built by the Vande Kerchove 
Company, of Ghent, and are of the twin 
tandem compound type, th ere being two 
engines of from 900 hp to 1400 hp directly 
connected to the same shaft, which car­
ries the rotor of the alternator. The 
cylinder dimensions of these engines are 
630-mm and 1090-111111 x 1200-mm stroke 
(24.8 ins. and 42.9 ins. x 47.2 ins.). They 
operate at 94 r. p. 111. , with a pressure of 
9 atmospheres (120 lbs.) with the tem­
perature of the admission steam at 275 

of 25 per cent, and 6 per cen t riuring a rapid change from o to 
maxi mum to vice versa. T he rotor of the alternator, whose 
moment of gyration is 700,000 kg m (7,063,100-ft.- lbs.), is of 
sufficient weight to insure th e synchronous operation of the 
altern ators without any spec ial apparatus. 

The normal horse-power of the two t,vin engines is 1800 

FlG, 3.- EXTElU 0 R OF POWER STATION 
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hp at cut-off at 23 per cent of the length of stroke, and 2800 hp 
at 45 per cent cut-off. There are four valves fo r each cylinder, 
operated by a simple valve gear. 

therein. Before entering the low-pressure cylinder the steam 
passes through the low-pressure cylinder jacket. 

Each group of engines is served by two surface cornlcnscrs 

FIG, 5.-SWITCHBOARD GALLERY IN MAIN STATION, WITH DIRECT-CU RR ENT APPARATUS AT RI GHT, BENCHBOARD IN 
CENTER, AND ALTERNATING-CURRENT MEASURING INSTRUl\lENTS ON FRAMEWORK AT LEFT 

The high pressure cylinders are not j acketed. A receiver is 
placed between the two groups of cylinders. The discharged 
steam from the high-pressure cylinder before pass ing to the 

constructe<l with set s of parall el brass tubes, through which 
passes the water of condensation. The circulating pumps, air 
pumps and fe ed-water pumps are driven directly from the 

crank heads of the engines. A si ngle 
governor is used for t he t\\'o t\\'in ma­
chines, acting on the four cylinders. T here 
is a lso an electrical governing device con­
trolled from th e switchboa rd . which per­
mits a slight di splacement of the counter­
weight o f the go\'e rnnr, so as to vary the 
speed and fa cilita te at the sa me time th e 
synchronizing of the a lternators when 
they are to he put in parallel. T he four 
alternators were built by th e Union Elcck­
trici tats Gesell sch a ft. and supply current 
at 6600 \·olts at 25 cycles. Two of the ex­
citers a re driven by 6600-volt induction 
motors. th e third by a steam engine. 

The di stribution system is illustrated m 
f'ig. 4. The switchboard, as in all recent 
A merican work, has been design ed so as to 
prevent any possi ble danger from the 
operator comin g contact with the high ­
tension apparatus. Al l high-tension 
switches are inclosecl in masonry cells and 
are operated frnm the switchboard hy 
means of low-ten sion direct-c ur rent 

FIG. 7,- TNTERTOR OF ONE OF THE SUB-STATIONS motors. 

low-p ressure cylinder is warmer! in thi s rece iver by means of 
the live steam, which trave rses a se t of pa rallel pipes contained 

T he switchboard proper, which 1:-; 

mounted on a platform where a complete view of the power 
sta tion floor is obtained, is of somewhat 110,cl design, being 
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divided into three distinct portions. The first comprises the 
low-tension, direct-current apparatus for the exciters, battery, 
lighting circuits and motors used around the power station. 

FIG, 8.-OIL SWITCH RO OM 

This part of the switchboard is carri ed on yertical panels placecl 
close to the rear wall. and is compused of three generating 
panels, one battery panel, three aux ili ary motor panels and one 
1,anel for the battery booster. 

The second part of th e switchboard is that fo r controlling the 
high-tension switches, and th e apparatus is a rranged on a 
bench boa rd in front of th e panels already described. As the 
high-tension swi tches a re operated indirectly, th e bench-board 
carries only the low-tension apparat us fo r doing thi s work. 
An arrangement of signal lamps <; ho\\ s whether the oil switches 
a re open or closed. T hi s bench-hoa rd is also fit ted with the 
rheostat connections fo r the alte rn ators and wi th the controllers 
fnr the electrical-goye rnin g deYice on the engines. to which 
reference has a lready hecn made. 

T he third part of the swi tc hboard includes the measuring 
and recording inst rum ents for the alt ernators, feeders, motors 
and exc it ers, and the automat ic relays fo r ope rating the oil 
switches. This apparatus is a r ranged in front of the bench­
board, as shown in F ig. 5, and on a level with the switchboard 
operator 's eye. It is suppor ted on a fra min g of copper tubes, 
whi ch are spaced about 0. 3 0 111 ( r ft.) apa rt, so that th e switch­
board operator can watch the instrument s and at th e same time 
haYe in fro nt of him a clea r vi ew of the entire engine room. 
Each feeder, each alte rnator and each indu ::: tion motor has its 
panel or collect ion of gm·ern ing apparatus. see Fig. 5. A ll 
of th ese are on low tension. T he feede r panels carry an 
ammeter fo r each phase. The gene rator panels ca rry a phase 
meter , an ammeter, a yo]tmetcr and a wattmeter. The induc­
tion motor panels ha\"e an ammeter and a wattm eter. In the 
middle of the th ird boa rd is a L incoln synchronizer with syn­
chronizing lamps. I n addition each feeder and induction motor 
has an automatic relay for controlling its oil s,Yitches. These 
relays are connected in the secondaries of small transforme rs, 
and are locatecl at the base of the board. T he hi gh-tension cir­
cuits and all of the transfo rming apparatus are placed in the 
basement of tl:e station, as shown in F ig. 9. 

The lms-hars are divided into three sections. to each of which 

are connected a portion of the feeders and a portion of the 
alternators. Of the eight feeders uniting the power station 
with the sub-stations, three are connected respectively to the 

left section of bus-bars, two 
to the middle and three to 
the right. Of the four alter­
nators one is connected to 
the left section, two to the 
middle and one to the right. 
Of the two induction motors 
which operate the exciters 
one is connected to the right 
bus-ba r section and the 
other to the left. The' three 
bus-bar sections are con­
nected to each other by 
means of two sets of oil 
switches, and this arrange­
ment allows one section to 
be cut out in case of acci­
dent or repair. 

The three-phase cables 
coming from the alternators 
pass fir st to the transformers 
which operate the recording 
instruments, then to the oil 
swi tches, then to the bus­
bars. The leads to the 
feeders are first taken to the 
oil switches, then to the 
transformers for the am-
meter s, wattmeters and auto-

FIG. 9.- BASEMENT, WITH HIGH-TENSION WIRING 

matic relays for the oil switches, then to the outgoing feeders. 
Each leg of the feeders is in connection with two switches, of 
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which one, always closed, is in connection with the lightning 
a rrester, while the other, usually open, allows the earthing of 
fe eders in case of necessity. A storage battery of 500 amp.­
hours is placed in the basement to furni sh current to light the 
station at night and as a reserve for the exciters. The oil 
switches were suppli ed by the General E lectric Company, and 
are similar to those used in the Manh attan and other stations in 
recent work. 

ROILER ROO M 

The boiler room cont ains ten Babcock & \ Vilcox boilers of , 
350 sq. m (3255 sq. ft.) heating sur face, a rranged in five bat­
teries of two each. Each boiler is equipped with cha in stokers, 
and each battery with a Green economi zer. T he boilers are 
fed normally, as described above, by mea ns of pumps directly 
connected to th e engine cranks. One elect ric and two stea m 
boi ler fe ed pumps are kept in reserve. In additi on to th e boilers 
mentioned above fiv e boilers have been removed from the old 
stations and ha Ye been installed. 

The chimneys are 60 111 ( 165 ft. ) 111 height and 3 111 (9 ft. 
9 ii1s.) inside d iameter a t the top. 

The coal conveyor is operated by 1 IO-volt moto rs. I t consists 
of two lines of buckets, one traversing the entire length of the 
boiler room, th e other connecting the boiler room with the coal 
hoist on the banks of th e canal. 

SUR-STATIONS 

The power sta tion is now supplying current to thr ee sub­
stations, which in all cases are located in the old po\\'er stations 
of the company, so that the fo rmer direc t-current feeder sys tem 
is utilized. The three sub-s tp.tiom are near ly at the apexes 
of an equilateral tri angle, whose center corresponds to the 
center of the system to be suppli ed with power. T he equipment 

NEW TYPE OF CAR FOR BOLTON. ENG. 

T he accompanying cut illustrates the Bolton type of top 
cover fo r ca rs whi ch have recently been built for the Dolton 
Corporati on Elect ric Tramways by l\filnes Voss & Company, of 

CAR WITH EXTENSION TOP IN BOLTON 

Birkenhead, to the designs of Arthur A. Day, chief engineer 
of the tramways. 

It wi ll be noted that the ;;eating capacity of the top deck is 
not in any vvay decreased, in fact, the car now ru nning has sea t­
ing capac ity fo r fo ur add itional passengers. The cover is not a 

F I G. 10.-BOILE R ROOM , SH OWI NG CH AIN-G RATE STOKERS 

tota lly inclosed one, it being 
optional for a passenger to be 
inside or outside under cover. 
T his enables the top to be 
utili zed either in wet or fi ne 
weather, and also enables the 
design to be made to look less 
heavy, or perhaps rather less 
top heavy than a cover cover­
ing the fu ll length of the car. 
T he faci lity for getting in or 
out of the fully inclosed part 
is also much greater than in 
the case of the fully covered 
top cover, some of the latter 
being very awkward to get 
into and get out of. There is 
in this case fully 6 ft. of head 
room. enabling a tall man to 
stand upright on the top deck. 
This, however, is rather a 
matter of the lowness of the 
bridges under which the top 
cover ha s to pass. T he tram­
ways committee is so sati sfi ed 
that this type meets the re­
quirements of the public that 
it has already sanctioned the 
fitt ing of twelve more cars 

of the stations is prac tically the same. T hey contain five 550 
six-phase rotary converters, each connected with three 200-kw 
transformers, which reduce the voltage from 6600 to 410. T he 
transformers are air cooled. The rotaries are started from the 
direct-current side, and fo r thi s purpose there is in each sta tion 
a starting unit consisting of a 6600-volt induction motor con­
nected to a 75-kw direct-current generator. A bat tery of 
60-amp.-hours at 500 volts is in parallel with thi s starting unit 
to act as a reserve. 

with this cove r. Mr. Day th inks that there can be very little 
doubt that the adoption of such a cover, whi ch docs not hinder 
the use of the top <leek in fine weather and makes it available in 
wet weather, will result in considerably increased traffic re­
ceipts. 

--♦----

It has bee n said by a well-known and successful raihvay man 
that "the best way to decrease operating expenses is to increase 
gross recei pts ," 
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COLORADO SPRINGS AND INTERURBAN RAIL WAY SYSTEM 

The city and interurban electric railway system of the Colo­
rado Springs & Interurban Railway Company is typical of the 
\Vest, and its operation shows the results of good management 
and anticipation of the needs of th e public. T he company 
operates 39 miles of track and conn ects the cities of Colorado 

enough to attract picnickers as well as the many tourists 
who visit that locality every year. In order to create an even­
ing traffic to the park the company employs one of the best 
bands in the West for concerts, and during the intermissions 
an excellent exhibition of moving pictures is given. No ad­
mission is charged, and as a result of its liberality the company 
has carried on this line as many as 3000 people and 4000 people 

during an evening. This means a 
good haul for a single line when it 
is considered that the population of 
the city is only a little over 20,000. 

PlU\',\T E RI GII T OF \\' .\ Y FO i{ 1-"I T E: RC IUl.\N LI ~ E • • \Pl'ROACHI NG I 'IKE 'S P E AK 

Colorado Springs, however, is 
noted as one of the most picturesque 
and popular touri st resorts in the 
\i\Test, and the street railway com­
pany naturally derives considerable 
of its traffic from the tran sient popu­
lation. This is noticeably true on the 
Manitou line, which, in its 63/2 miles 
of length, runs through Colorado 
City, popularly known as "Old 
Town," passes by the gateway to the 
famous Garden of the Gods, traverses 
th~ principal street of Manitou, by 
all its hostelries, and finally ends in 
the center of the city, conne::ting, by 
means of a ¾ -mile electric line, with 

Springs, Colorado City ancl l\ Ianitou. Col. .\_ free park, 5 
miles south of Colorado Springs and at the entrance to the 
fa mous Chcyc1111c Canon, is owned and managed by the com­
pany. and is a source o f considerable revenue. T hi s park is 
nam ed Stratton P ark, after the late \V. S. Stratton, wh o was 
pres ident of the railway company and did much to build up 
the company's property. T he park embraces some 40 ac res of 
ground, th rough ,Y hich fl ows Cheyenn e CrcC'k. T he ra ilway 

the depot of the Pike's Peak cog road. \Vith the exception of a 
short di stanc e in l\Tanitou the passenger is in full view of 
Pike's P eak on thi s entire ride, and the latte r portion of the trip 
is made through a beautiful canon. 

Between Colorado City and Man itou the railway has its own 
right of way, and thi s section of the road, which is illustrated 
in hYo of the accompany ing views, is typical of the standard 
constructi on used throughout the system. Sixty-five-pound 

- . 
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\'l E\V S IN STRATTO N PARK 

company has put $70,000 ,Y or th of improYements in the park, 
includi ng a steel waiting room, artificial lakes, band and re­
freshment stands and rustic work. T he lakes are stocked 
with trout , and the ocfasion of feedin g th em every afternoon 
is quite a sight fo r both old and young. As may be judged 
from the accompanying illustrations the park is wild and rustic 

A. S. C. E. section T-rails, in 60-ft. lengths, are laid on 6-in. x 
8-in. x 8-ft. Texas heart yellow pine ties, laid on 2-ft. centers. 
The t rack is standard gage, and is thoroughly ballasted with 
water-washed gravel. This gravel is obtained in the imme­
diate vicinity, and is a disintegrated dustless granite, such as 
is being used by many of the steam ro:ids in the Western part 
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TRACK CONSTRUCTION Nb\R l\L\NITOU 

of the country. The overhead construction consists of No. o 
round trolley, suspended with Dirigo clamps and General Elec­
tric switches and cross-overs. Idaho cedar poles in 35--ft. 
lengths, with 7--in. tops , are used for span suspension and to 
carry the feeders. For the Manitou lin e feeders aggregat­
ing 1,800,000 circ. mils in area are employed. The Cheyenne 
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rolling stock being leased from the Colorado Springs & Inter­
urban Railway Company. 

l'O\\'E l{ llO USE 

Improvements and addition s to the company's property that 
ha ve recently been completed include the erection of a power 
house, new ca r houses and new shops. The power station is 

I ___ r 

PLAN OF POWER PLA NT , S HOWI NG ARR ANGEMENT OF BOILERS AND GENE RATORS 

Canon line is similarly constructed, and is fed from 1,500,000-­
circ. mil cables. This line is 22,000 ft. long from the central 
loop, whi le the Manitou line is 34,000 ft. long. 

The central loop spoken of passes around a 400--ft. x 400-ft. 
block in the center of Colorado Springs, and all cars pass 
through it. It consists of about 2500 ft. of 75 --lb. rail, clonhle 
track, and considerable spec ial work. 

The ¾-mile electric line in Manitou, befo re menti oned, run ~ 
between the cog road depot and th e Colorado Springs car line. 
and is operated by the management of the cog ro;id, power ancl 

located at the corner of Rio Grande Street and Sierra Madre 
Street, adjacent to the tracks of the Denver & Rio Grande 
Railroad. It is a red brick structure, and is 164 ft. 6 in s. long 
and 97 ft. wide, divided longitudinally into two sections by a 
brick fire wall. One section constitutes th e engine room and 
the other the boiler room, and each is 164 ft. 6 in s. x 48 ft. 
G ins. 

The building is built upon a concrete foundation throughout , 
the same material being used also for the foundations of the 
))oiler, f ngine and g-fnerator uni ts, The foundation walls go tn 
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BOILER ROOl\f 

the bottom of a ll excavations, and 
average IO ft. h igh, I ft. 9 ins. wide 
at the top, a nd 2 ft. 6 ins. wide at the 
bottom, being widened at each pier 
correspondingly. The main walls of 
the bui lding arc 17 ins. thi ck and 
a,·erage 38 ft. in height. They are 
built of the hardest brick obtai nable 
in the local market, la id in cement­
tempered morta r. T he roof is car­
ried on an all-steel construction, 
composed of 4-ft. lattice g irders, 
6-in. I -beam purlins and 3-in. T­
irons. On this are laid 3-in. hollow 
tile laid in cement mortar and cov­
ered with I in. cement, to make a 
tight construction. The roofing 
proper consists of a five-ply pitch 
and gravel covering, maki ng, with 
the cement top, a perfect fireproof 
roof. 

CROSS-SECTION OF PO \VER PLANT 

~' 

( 

BOILEK ROOM 

T he boiler room equipment consists of six 
Cahall -type water-tube boilers. Four of 
these boilers are of the two-drum, sixteen­
section type, with 24-ft. x 42-in. drums, and 
nine 20-ft. x 4-in. diameter tubes to a section. 
The grate surface is 66¼ sq. ft., and the 
nominal rating of each boiler is 300 hp. The 
other two boilers are of the three-drum 
twenty-one-section type, nine tubes to a sec­
tion, the drums and tubes being of the same 
size as in the other four boilers; the nominal 
rating of these boilers is 400 hp each. 

F or feed-water purposes there are two 
single Marsh 12-in. x 7¼ -in. x 12-in. pumps. 
A 4000 hp special Cochrane open heater is 
used for heating the feed water. On the boiler 
room side of the dividing wall 'and behind the 
boilers is a main steam header, 14 ins. in 
diameter and 140 ft. long, that supplies the 

GENERAL VIEW OF ENGINE ROOM 
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engines with steam. This header is mounted on special roller 
brackets, which allow the pipe to expand and contract. The 
exhaust main is 24 ins. in diameter and 120 ft. long. 

For handing all the coal and ashes in the boiler room a con­
veyor system is installed. The coal is a soft lignite, mine run, 
and costs $1.15 a ton. Three tons of it equal , for fuel pur­
poses, about 2 tons of bituminous slack. It is mined a short 
distance north of Colorado Springs, and shipped from the 
mines to the- power house in steel hopper-bottom cars, bought 
by the company for this purpose. The coal is dumped from the 
cars into a hopper built under the tracks outside the station, 
and passes through an electrically-driven crusher. It is then 
taken by a cross-conveyor to a longitudinal conveyor, which 
runs the full length of the boiler room in a concrete pit, 5 ft. 
6 ins x 7 ft. 6 ins. in size. This conveyor carries the coal to 

volt direct-current generating units, and one direct-connected 
6600-volt alternat ing-current lighting unit. Two of the rail ­
way-generator engines are indentical, except that one is a 
right-hand and the other a left-hand engine. They are Allis­
Chalmers-Corliss engines, with cylinders 28 ins. in diameter 
and 48-in. stroke, and are equipped with two wri st plates and 
60,000-lb. fl y-wheels. The normal capacity of each engine is 
750 hp, and each generator is a 500-kw, IO-pole General Elec­
tric machine, operating at 90 r. p. m. The third unit consists 
of a right-hand Allis-Chalmers-Corliss, 22-in. x 42-in., 450-hp 
engine, with two wrist plates and a 46,000-lb. fl y-wheel, driving 
a 300-kw, 8-pole General E lectric 575-volt generator. The 
alternator unit compri ses an A ll is-Chalmers-Corliss cross­
compound 450-hp engine, with cylinders 18 ins. and 32 ins. x 
42 ins., w ith a 50,000-lb. fly-wheel, connected to a General 

VIEW OF RAILWAY GENERATORS 

the top of the room and empties it into six steel cylindrical 
bins, which have a capacity of 25 tons each. The coal is taken 
from these bins by the firemen as needed. The ashes are also 
removed by the same method, being taken from the ash pits to 
the top of the building and deposited in a steel bin, whence they 
are taken in cars to points on the road where they may be used 
for filling. The coal and · ash conveying machinery was in­
stalled by the Link Belt Machinery Company. 

The self-sustaining steel stack is built upon a concrete foun­
dation, 25 ft. x 25 ft., and extending to a depth of IO ft. below 
the boiler room floor. The concrete also extends 32 ft. above 
the floor, 20 ft. in di ameter, making the concrete foundation 
42 ft. high. The steel part of the stack is anchored to the 
concrete by sixteen 2Yz-in. rods, 42 ft. long, extending to the 
bottom of the foundation and faste ned to T -rails. The steel 
stack is 152 ft. high, and is made up of three different sizes 
of steel plates, namely, 70 ft. of ¼-in. steel, 50 ft. of ¾-in. 
steel and 32 ft. of 3-16-in. steel. The inside diameter is IO 
ft., and the total height of the stack above the boiler room 
floor is 184 ft. 

ENGI NE R00J\f 

In the engine room are installed three direct-connected 575-

E lect ric 72-pole, 300-kw, 6600-volt, 20-amp., 60-cycle, three­
phase generator, operating at 100 r. p. 111. For exciting the 
fields of th e alternator a 35-kw, 125-volt continuous-current 
generator is installed. It is directly driven by a marine steeple­
compound 7Yz-in. and 12Yz- in. x 6-i n. engine at 400 r. p. 111. 

Spanning the engine room and running its entire length is 
a 25-ton vVhiting traveling crane. The crane track rests on 
20-in. I -beams, supported on piers I ft. x 3 ft., added to the 
thickness of the wall. 

A gravity oiling system is used for the engines and genera­
tors, the oil flowing from steel storage tanks fastened to the 
roof girders to the bearings, then to a filt er, from which it is 
pumped back to the storage tanks. 

All of the steam pipes are connected with the Holly system 
of return, whereby all the water from condensation is re­
turned to the feed-water heaters and is used again in the 
boilers. 

The floors of the engi ne and boiler rooms are of concrete, 
the boiler room floor being laid on gravel and that of the engine 
room consistir.g of a 6-in. suspended concrete flooring with 
top dressing, supported by steel construction, leaving a base­
ment below with 8 ft. head room, where all the cables and wires 
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from the generators to the switchboards are run. The engine 
beds a re all of concrete, and average IO ft. in height. T he tops 
a round th e engines are fl oored with vitrifi ed tile. 

machine panel, three circuit panels for multiple lighting and 
one circuit panel for series arc lighting. This board is built 
of liluc V cnnont marble, and is fully equipped with all the 

XE\\' CAR HO USES 

The power house is ventilated by a double row of sash in 
the roof, operated by a series of sprocket cha ins from inside. 

SWI TCHBOARD~ 

T he railway power switchboard consists of fifteen panels of 
slate, enameled black and highly finished. There are three 
500-kw machine panels, each equipped with a 1200-2000-amp. 
ci rcu it breaker, ammeter, field rheostat a nd two single-pole, 
single- throw, quick-break switches. A totalizing panel is 
equipped with a 2500-amp. recording wattmcte r and voltmeter 
and ammeter. T he remaini ng eleven panels are used for the 
feeder lines, and a re provided wi th the necessary ci rcuit 
breakers, ammeters and feeder switches. 

The lighting switchboard comprises an exci ter panel, one 

necessary instruments, switches, transformers, etc. This 
board and the alternator were installed for supplying the arc 
light service at Stratton Park. Both switchboards, as well as 
the other electri c equipment, were furnished by the General 
E lect ric Company. 

OPE RATION OF STATIO N 

A lthough thi s is a simple non-condensing plant, the cross­
compound alternator unit not running now, a showing of 
0.$0073 per kilowatt-hour for the month of July, including 
labor, repairs, oi l, waste, fu el, etc., is an excellent record for 
operation cost, and refl ects credit on the designer of the station 
and the ope rati ng engineer. The station used 8 1-6 lbs. of coal 
per ki lowatt-hour cluring July, the cost per kilowatt-hour being 

FLOOR PLAN AND SECTIO N OF CA I! HOUSE 
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0.$0047. The max imum load on A ug. I 3, I 903, which repre­
sents a typical summer day, wa~ 2 400 amps., while the average 
was about 1000 amps. This reco rd shows that an exce llent 
opportunity is offered for the installation of a storage battery 
to float on the system and smooth out the peaks, and the man­
agement of the company is fully alive to this situation, so that a 
battery will doubtl ess be the next addition made to the equip­
ment. 

An interesting feature of the load sheet is the separate peak, 
beginning about 1 :30 a. 111. and runnin g until 3 a. 111. This 
is caused by the operation of two or three cars between Colo­
rado Spring., and Manitou, to connect with the P ike's Peak 
cog road, in order to get the tourists to the top of the peak 111 
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CA R H OUSES 

A series of four brick and steel ca r houses are provided on 
T ejon Street for the storage of the company's cars. Each of 
these houses is 180 ft. long. Two are each 5 0 ft. wide and have 
a combined capaci ty of thirty-two double- truck cars. The car 
house with office room s on the second floor is 50 ft. wide, and 
has three open-pit tracks with a storage capacity of six teen 
double-truck cars. The new car house is 8 0 ft. wide with a 
center row of la tti ced steel columns. It has six tracks, three of 
whi ch have open pits for repair work. This new car house 
has a capacity fo r twenty-four double-truck cars, making the 
combined capaci ty fo r all the houses of seventy-two cars. On 
the north side of the ca r houses is a single- track wash house, 
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time to see the sun rise, which is a wonderful sight from that 
point. During the summer months these sunri se excursions 
are nm from one to three times a week, and prove exceedingly 
popular. 

A study of the main curve of the load sheet reveals the ex­
istence of a heavy workingmen 's traffic about 7 a. m. , and other 
peaks about 7 :30 p. 111. and IO :30 p. m., caused by the traffic 
to and from the evening entertainment at Stratton Park. The 
load during the day is irregular, depending on the weather and 
the trend of the tourist traffic. 

In case the hydro-electric developmen t that is now being 
made at Manitou by the Pike's Peak Hydro-Electric Company, 
proves commercially economical, it is possible that the traction 
company will close down its steam plant and install a trans­
former and rotary converter equipment to operate its system. 
This water-power plant will use the water supply of Colorado 
Springs for the development of about 4000 hp, and it is ex­
pe~ted the plant will be completed this coming winter. 

25 ft. x 50 ft. , with concrete rloor for washing. It is the in ­
tention to arrange a hollow rectangle of perforated pipe above 
the track about the size of a car, so the roof can be quickly and 
easi ly washed off. The tracks of the car houses are con­
nected by means of nineteen curves, with an independen t track 
laid 14 ft., center to center, from the west track of the main 
line, with shut-ups a t the south and north ends to this west 
track and a cross-over on the main line. A ll of the special 
track work is bui lt in the company's own shops. A view of the 
car houses is presented herewith. These st ructures are pro­
vided with twenty-six sets of steel ro lling doors, made by the 
K innear l\fanufacturing Company. 

SHOPS 

1n the rear of the car houses are two brick buildings, with 
steel girders for support of the roof, and with cement floors , 
each 190 ft. long and 60 ft. wide. One is used for the carpenter 
and paint shops and the other for the machine shop, store room 
and armature room. The carpenter shop is 60 ft. x 75 ft. , and 
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is equipped with a wood planer, band-saw and other necessary 
tools, the motor which furnishes the power being placed under 
the floor in a concrete pit with all the shafting. There being 
no shafts or belts above the floor, the result is a very neat and 
complete shop. The paint shop is 60 ft. x r 15 ft., and has three 
tracks, on which six large double-truck cars can be painted at 
one time. A 12-ft. 6-in. skylight runs the full length in the 
center of the building, making a very light and pleasant shop 
in which to work. 

In the other building the machine shop occupies a space 60 
ft. x 130 ft. In one corner is installed a Sargent-Ingersoll 
compound-automatic air compressor , having a capacity of 200 
cu. ft. of free air per minute. Compressed ai r is used for 
operating th e pneumatic lifts in the shops and car houses for 
blowing ou t motors, and for instructing motormen in air­
brake operation. The compressor is belt-d ri ven, by a 50-hp 
General E lectric, shunt-wound, 500-volt motor. This motor is 
also belted to a line shaft running at right angles to the shop, 
from which are driven a 24-in. Lodge & Davis drill press, a 
combinat ion punch and shear, shearing 6-in. x 1-in. steel, and 
punching a r-in. hole in r-in. steel, a Newton cold-sawing 
machine for cutting off rail s at any angle, a small iron planer, 
emery wheel, large g rind ston e and blower for the blacksmith 
forge. 

The main line shaft of the machine shop run s the full length 
of th e shop in the center of the building. It is in two sections, 
one section running wheel machinery, including one 150-ton 
hydraulic \Vatson-Stillman whee l press, one Putnam wheel­
haring machine, whi ch ,vill bore and face from 15-in. to 40-in. 
car wheel s, one axle la the of the Putnam improved type, with 
crane for taking axles in and out of the lathe. This section 
of lin e shaft runs only ,vhen the wheel-boring machinery is in 
use. From the other section of th e main line shaft are operated 
a 36-in. Bickford radial drill, one 26-in. J. B. Reed lathe, one 
14-in. Prent ice Bros. lathe, one 30-in. shaper, an autom atic saw 
sharpener, a twist-drill grinde r , a di amond tool grinder and a 
car-wheel g rinder fo r truing old and new wheels. This main 
sha ft is driven by an 8.5-kw E di son bipolar shunt-wound motor. 
For emergency use in case of a burn out on either of the other 
tvvo motors a 15-hp Sprague motor is kept belted up and ready 
to run. On this floor there are also three blacksmith forges 
and one furnace fo r melting babbitt metal for r efilling the 
different bearings of the moto rs and cars. A standard gage 
track runs through the machine shop and into the store room 
for handling supplies and heavy work. 

The armature room is 25 ft. x 50 ft. in size, ancl is used for 
winding the armatures and field s and the different electrical 
parts on the cars. A ir Yah·es and pipes are also tested for leaks 
and defects in this room. 

The store room, 35 ft. x. 60 ft. , contains eve rything that is 
used in the repair and maintenance of the track, overhead con­
struction, motors and cars of the company. 

Adjoining the shops and in the rea r of the car houses is the 
company's old power-house building. which can be used fo r 
storage purposes. Between this old building and the machine 
shop and between the two new shop buildings are 10-ft. alleys, 
,vh ich will allow the free passage of fire wagons, thus adding 
to the safety of buildings that in themselves are practically 
fireproof. 

On the corner of the block adjoining the car houses the com­
pany proposes to erect a handsome office building and club and 
athletic rooms for the use of the trainmen. 

ROLLING STOCK 

The rolling stock of the Colorado Springs Company includes 
fifteen open Narragansett-type Brill double-truck cars, 
equipped with 27-F Brill trucks and four General Electric No. 
67 motors , giving 152 hp per car; nine closed and one open 
double-truck Laclede cars, with Milwaukee trucks and four 
General E lectric No. 67 motors ; five closed Bril l conve rtible 

patented type of car, with 27-F Brill trucks and No. 67 motors. 
The rest of the passenger equ,ipment comprises seventeen 16-ft. 
and 24-ft. Pullman closed cars with McGuire trucks, and seven 
combinati_pn (part closed and part open) cars. 

For ove rhead work the company has a single-truck line car, 
equipped with two type-C No. 3 steel motors, mounted on an 
old-style McGuire truck. Other cars include a double-truck 
work and snow-plow car, with Milwaukee trucks and four Gen­
eral electric No. 67, 38-hp motors, two single-truck Taunton 
snow-plows ( closed) with two No. 67 motors, two open flat­
push plows, three flat double-truck work or construction cars, 
thirteen open eight-bench trail c_ars. 

Most of the double-truck cars are equipped with Mosier arc 
head lights, made by the Dayton Manufacturing Company, 
while a few Syracuse incandescent headlights are also used. 

SCHEDULE AND SPEEDS 

The cars regularly run on schedules varying from 7¼ min­
utes to 30 minutes, the time being lessened, of course, when the 
traffic demands it. \ i\Tithin the fire limits of Colorado Springs, 
a section five blocks wide and six blocks long, the company is 
required to limit the speed of its cars to a maximum of 8 miles 
an hour. Outside of that secti on and also in Manitou the 
company has no res trictions, and generally operates the cars at 
about 16 miles an hour. This brings the average speed of the 
ca rs up to about 12 miles an hour. An example of the 
sched uled time of one line is given on the branch running to 
Manitou. The trainmen on this line a re required to make the 
round trip of 13¼ miles in 70 minutes during the summer. 
For eight months of the year thi s schedul e time is cut down to 
65 minutes for the round trip. 

The officers of the Colorado Springs & Interurban Railway 
Company are the following-named gentlemen : President, 
A. S. Sharp ; secretary and treasurer, Carl Chamberlain; as­
sistant secretary and treasurer, William Lloyd; manager, pur­
chasing agent and chief electrician, D. L. Macaffree; assistant 
superintendent, J. Henry; chief engineer of the power station, 
C. C. Bibb ; master mechanic, J. Eastwood. The powe r station 
and car houses were designed and built under the direct super­
vision of l\fr. Macaffree, and he is also entitled to the credit of 
placing the operation of the road on its present economical and 
paying basis. Roberts & Bishoff, of Colorado Springs, were 
archi tects and builders of the power house, shops and car 
houses. 

NOTES ON THE OPERA TING PRACTICE OF THE INDIANA 
UNION TRACTION COMP ANY 

The Indiana Un ion Traction Company, which operates such 
an extensive network northeast of Indianapolis, has always 
been known as one of the most progressive and substantial 
interurban railway companies in the Middle West. Not only 
on account of the size of its system and the excellence of its 
territory, but on account of the up-to-date engineering and 
operating methods, is this company's property notable. In fact, 
a visit to it and a study of its methods is almost a liberal edu­
cation in interurban railroading. Several articles regarding 
its practice have appeared in these columns from time to time, 
and especially in the issue of Dec. 7, r9or. Recently the at­
tention of electrical engineers has been attracted to this prop­
erty by the papers presented to the Ameri can Institute of Elec­
trical Engineers by Professor Goldsborough and associates on 
tests made on the efficiency of power house, cars and transmis­
sion system. In the STREET RAILWAY J oURNAL of Oct. 4, 1902, 
Clarence Renshaw gave a synopsis of the most complete series 
of interurban car tests eve r attempted, which were carried out 
on the Indiana Union Traction Company's lines. The present 
a rticle will serve merely to call attention to certain operating 
details which may be of interest and value to other interurban 
railway companies. 
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LIMITED SERVICE 

Since the latter part of 1901 this company has given limited 
service between Muncie, Anderson and Indianapolis. These 
limited cars make only a few of the necessary stops, in fact, 
receive passengers only at the business centers of Anderson and 
Muncie. This limited service is remarkable, not only for its 
speed but for the comfort which it affords the traveler, as com­
pared to steam service, especially in warm weather, when it is 
desirable to have windows open. In a recent trip over the line 
the writer could not help comparing the comfort and cleanli ­
ness of this limited service with the dirt and discomfort of the 
fast steam railroad service between the cities included in the 
route, to say nothing of the greater frequency of the electric 
service. 

It goes without saying that to be able to opera te cars at from 
50 m. p. h. to 60 111. p. h. mile after mile over an in te rur ban 
road requires first-class roadbed, freedom from sharp curves, 
easy-riding trucks and overhead work kept in such accurate 
alignment that there is no trouble from the trolley coming off. 
This is what the Indiana Union Traction Company has, an<l the 
"Limited" speeds over . the country with practically as little 
interruption as the limited trains on steam roads. Of course, 
there must be a slacking of speed going through the small 
towns along the road, as frequently the right of way is along 
one of the streets through such towns. From the Indianapolis 
city limits to the business center of Anderson is 36 miles, and 
this run is made in I hour, including the time required getting 
into Anderson. A schedule calling for 36 miles an hour 
average speed is not slow. even on a steam road. In addi tion, 
20 minutes is required to make the 3¼ miles between the busi­
ness center of Indianapolis and the city limits, making the time 
between the business centers of Indianapolis and Anderson 
r hour and 20 minutes. The time between Indianapolis and 
Muncie, including the stop at Anderson, is 2 hours. The fastest 
limited steam train between those points takes I hour and 15 
minutes, but there is only one steam train of this kind each way 
a day. The distance from the business center of Indianapolis 
to the business center of Muncie is 54¼ miles. There are fou r 
limited cars each way per day. Higher fare is charged on the 
limited cars than on the local cars, the fare !)eing approximately 
2 cents per mile for the limited service and about I¼ cents per 
mile for the local service. The limited cars are well patronized. 

TRAIN DESPATCHING AND MEETING POI NTS 

As far as possible the limited as well as the local cars oper­
ate without stopping for telephonic orders from the despatcher, 
that is, as long as the cars are on schedule time and meet ac­
cording to the time-table, there is no necessity for reporting to 
the despatcher except at terminal points. This company, it 
will be remembered from previous articles in the STREET R AIL­

WAY JOUR NA L, has a telephone despatching system in which 
each car carries its own telephone instrument, and "hooks in" 
on the line at terminal boxes located at sidings. There is one 
despatching line which is kept entirely for despatching, and no 
other business is conducted over it except in emergencies. T he 
despatcher's head receiver is connected at all times across the 
despatching line, so that no bell signals are necessary to call the 
<lespatcher. The train crews simply "hook in" and begin to 
talk, provided that no one else is talking over the line. The 
telephone instruments on this company's lines are now fur­
nished and maintained by the Central Union Telephone Com­
pany (Bell), as it was found more satisfactory to have in­
struments maintained by those expert in this kind of work than 
for the railway company to attempt it. It is notable that 
around Indianapolis the method of carrying telephone de­
spatching instruments on each car rather than placing the in­
struments in booths along the line is almost universally em­
ployed, the Indiana Union Traction Company having set the 
example. This practice is all the more notable because of the 
trouble which has been experienced in many places with tele-

phone ins truments carried on the cars. In £act, some oi the 
other lines around lndianapolis have experienced considerable 
trouble in maintaining their car telephones in operating con­
dition. The officers of the Indiana Union Traction Company, 
howev:er, do not seem to be aware of any special difficulties in 
maintain ing car telephones. An investigation of the matter 
leads one to the conclusion that the success of the Indiana 
Union Traction Company \vith car telephones is simply due to 
the fact that it does not neglect them or expect them to remain 
in good order indefin itely without any attention, as do some 
of the smaller companies. A. S. Richey, electrical engineer oi 
the company, when questioned as to why the Indiana Union 
Traction Company experiences so little difficulty with tele­
phones carried on the cars as compared with other companies 
which have tried the same practice, said: "Of course, if we 
neglected our telephone instruments, and had none in reserve, 
we should have trouble from interference with the operation of 
the road, just as we should have trouble with any other piece 
of apparatus t reated in a similar manner. It is simply a ques­
tion of seeing that the cars are kept supplied with instruments 
that are in good working order. If a man reports his telephone 
instrument as not giving satisfaction it is immediately ex­
changed for one which has just been overhauled. The tele­
phone company keeps a supply of instruments in good order at 
all times, and as fast as instruments become defective they are 
taken in to be overhauled and good ones put in their place. If 
a man has trouble in talking with the despatcher between 
terminal points he can usually use the ins~rument of some other 
car at a meeting point, which will enable him to get to a ter­
minal where he can change his telephone. Of course, tele­
phones give out and have to be overhauled, but I am not aware 
that our cost of maintenance is excessive. We simply consider 
it as we would the maintenance of any other piece of ap­
paratus, and do not expect the telephones to maintain them­
selves." 

The company has recently adopted a rule of having the first 
car to arrive at a meeting point take the siding, allowing the 
last car to arrive at a meeting point to go through on the main 
line without interruption. T his saves some time over the old 
plan of keeping to the right at sidings. 

SPRING POINT SWITCHES ABOLISHED 

The use of spring point switches at turn-outs has recently 
been abolished. All switches are now operated by hand. The 
reason for this is the danger that the spring point will not be 
entirely closed by the spring. W ith cars operating at speeds 
of from 40 miles to 60 mi les over facing-point switches, these 
·switches cannot be made too secure. Two accidents which 
recently occurred to limited cars, due to the failure of spr ing­
po int switches to close effectually. convinced the management 
of the advisability of this change. If the spring-point switch is 
not entirely closed, the passage of the forward pair of trucks 
is likely to cause enough vibration so that it will snap close<l 
by the time the rear trucks reach it, with the result that the 
front trucks take the siding and the rear trucks take the main 
line. 

SEMAPHORES AND LIGHTS ON SWITCHES 

Hereafter all switches wi ll be equipped with semaphore 
blades, in place of dv,rad targets, to indicate whether the switch 
is open or closed, and will further be equipped \vi th electric 
signal lights for use at night. After some experimenting the 
plan adopted is to use a 300-volt incandescent lamp for each 
switch signal, two of these 300-volt lamps being, of course, 
required in series at a turn-out, one in each switch stand. A 
choke coil and lightning arrester are inserted in the lamp circuit 
at each turn-out. The 300-volt lamps employed are selected of 
such low efficiency that they have a long life. The lamp cir­
cuits are run each way from a sub-station, and are thr9wn on 
and off by switches at the sub-station. When operating at such 
high speeds as are common on these lines switch lights are cer-
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tainly advisable, and are an assurance to the motorman tha t 
the line is clear. 

THE OVERHEAD TROLLEY FOR H IGH SPEED 

I t is a matter of wonder to elect ric railway men who visit this 
system that the overhead trolley seems to be giving such satis­
faction at the high speeds. Although the equipment of the 
maj ority of the cars is such that the speed does not frequently 
exceed 50 m. p. h., there are some equipments with which a 
speed of 60 m. p. h. is sometimes attained, and this is accom­
plished without any undue arcing of the trolley wheel or the 
trolley leaving the wi re at curves. The behavior of the trolley 
at high speeds is perhaps the best proof that could be given of 
the smoothness of the track and the alignment of the over­
head wire. Figure 8 trolley wire has been used throughout, 
which gives a smooth under-running surface. Practically no 
trouble is experienced with the trolley coining off, but to pro­
vide for such emergencies the Knutson trolley retriever is in 
use. The amount of wear obtained from trolley wheels in 
interurban service is somewhat remarkable. and their life is not 
anywhere as short as might be expected. Five thousand miles 
is the minimum life of the 6-in. Kalamazoo wheels which are 
used. Some wheels run as high as 7000 miles. This holds true 
even on the limited cars. 

SHOP AND CAR :MAINTENANCE NOTES 

J. L. Matson, superintendent of motive power, has adopted 
the plan of overhauling equipments according to the mileage 
they have made. That is, the equipment is taken in for general 
uverhauling afte r it ha s made a certain number of miles. This 
is, of course, much more logical than overhauling according 
to the time an equipment has been out of the shop. The mile­
age a truck is allowed to make before being taken in for over­
hauling is 12,000. 

The company now uses Standard steel-ti red wheels, with 
malleable iron hubs and spokes, cast-iron hubs having been 
abandoned. Steel-t ired wheels have always been used on motor 
trucks on this road, as cast-iron wheels have not been con­
~iderecl safe under motors in such high-speed service. The 
wear on steel wheels, not including turning down, is about 
,
1/4 in. for 13,000 miles. 1\1. C. 13. practice is followed as to 
maximum wear allowed on steel-tired wheels. This practice 
a llows I-in. thickness of steel tire as the maximum on the 
main part of the tread. 

This company does all of its overhauling of motors and 
trucks from above, taking the trucks from under the car body 
and working on them on the open floor. Pit work is avoided 
as far as possible. New shops are soon to be built at Anderson 
which will have an overhead traveling crane for lifting car 
hodie5, trucks and motors. 

DECEMBER LOAD THE HEAVIEST 

This company find s that the heaviest power station load 
occurs in December, due to the holiday shopping. This is con­
trary to th e experience of many interurban lines, which have 
the heaviest loads during the summer. It goes to show that the 
company is dependent upon business rather than upon pleasure 
traffic for its largest income, and is a condition of affa irs which 
, l10t1ld he sati<;factory to those financially interested. 

GENERAL EXPANSION 

George F. McCulloch. the company's president. is t ireless in 
his efforts to improve the property and to extend it to cover 
all of the territory north of Indianapolis. New lines are con­
stantly being purchased and projected. and present indications 
are that the Indiana Union Traction Company. or allied com­
panies, will soon control nearly all the electric rai lway mileage 
in Indiana north of Indianapolis, and will have an entrance to 
Chicago. This rapid expansion has necessitated a somewhat 
peculiar organization. General operation is in charge of A. A. 
Anderson, with headquarters at Anderson: A. L. Drum. as­
sistant general manager. has charge of all the extensive new 
construction, with headquarters at Indianapolis. 

CLAIM DEPARTMENT METHODS IN BROOKLYN 

BY GEORGE R. FOLDS 

T he development of electric street railways has not only re­
quired the introduction jnto their accounting systems of many 
features not found in ordinary railroad bookkeeping, but has 
made it necessary to develop a type of claim department essen­
ti ally different from that of steam roads. The vast number of 
trivial accidents that are continually happening, and the occa­
sional disaster that entails claims running into the tens of 
thousa nds of dollars are all first reported by the crews on the 
cars, so that an easy, simple, full and careful reporting system 
is by no means easy of accomplishment. Promptness 
in gett ing full and accurate news of accidents involving 
liability to the claim department, equal promptness in act­
ing on this knowledge, coupled with good judgment on 
the part of adjusters, are three essentials in the routine of this 
important work. The fi rst can be obtained only by having a 
system of trai nmen's reports perfectly adapted to the trainman 
of least literary ability; the second by the satisfactory organiza­
tion of the claim department and thorough co-operation of all 
the other div isions of the service therewith; and the third, by 
the employment of good men as investigators, division agents 
and adjusters, and keeping them up to their best work by a 
thorough system of checking. 

There are two policies which a railway may adopt in its treat­
ment of damage claims: I t may try to adjust every claim on a 
fair basis, or it may make it a rule to fight the majority of them 
in the law courts. T he latter necessitates a large legal depart­
ment, with often an aux iliary force of trial lawyers. It also 
not infreque~tly produces a feeling of antagonism on the part 
of the public, owing to the publicity given to the cases, whether 
the company is shown to be at fault or is entirely vindicated. 
For some time the policy of the Brooklyn Heights Railroad has 
been to adjust amical>ly every damage claim possible, and only 
the grasping unreasonableness of the claimants is now able to 
force the company into court. This policy has been adopted 
more completely last year th an ever before, the amount of 
ready cash carried by the adjuster s fo r immediat~ s~tlement 
having, for instance, been trebled. The large decrease in the 
amount paid for injuries to persons, as gi ven in the last annual 
report, is undoubtedly due in a considerable measure to the im­
proved work of the claim department. 

In a system as extensive and intricate as that in Brooklyn 
there are. of course, many refinements of detail necessary in its 
claim department which would not be justified upon smaller or 
simpler properties, but perhaps some of the methods used to 
bring the cost of an accident to a minimum may warrant a 
brief description of the whole. Although the present system 
has been organized but a few months, and is working with great 
smoothness and satisfacti on to employees and management, one 
much less elaborate would undoubtedly be more in place on a 
smaller road. Some of the features are entirely new, however, 
and others are novel in their application to this work. 

The greatest importance in the Brooklyn system is attached 
to the reports of the car crews. For a long time the custom 
was almost universal of having these reports made out on loose 
sheets in duplicate. This work was irksome, and the em­
ployees necessarily had to wait until they reached the car 
houses before writing an account of th_e accident, and it often 
resulted in the information getting to persons not acting in the 
company's interests. A report blank has been adopted by the 
Brooklyn Heights Railroad, which is of the same size as the 
conductors' day cards, abouts .½ ins. x II ins., and both conduct­
or and motorman are intrusted to carry a number of them on 
each t rip. T his blank, showp below, is printed on pink paper, 
and conta ins spaces for filling in the principal facts and names, 
together with a few lines for a general description of the acci-
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dent. As soon after each accident as possible both the conduc­
tor i~ charge of the car involved in the casualty and motorman 
are expected to make a brief memorandum upon one of these 
report blanks. This statement is, of course, written in pencil 
during lay-over time, if possible. The names and addresses of 
witnesses are taken on small slips, about 1;/2 ins. x 3;/2 ins., 
furnished for the purpose, only one name being piaced on each 
slip. The conductor is supplied with a number of envelopes ad­
dressed to the claim clerk of hi s depot, in which the data, viz., 
his own report and that of the motorman's report and the wit-
11ess slips, arc inclosed. Upon arrivi ng at the end of his run, or 
when passing his depot, he deposits this envelope in a locked 
iron box, to which the claim clerk and depot master alone have 
keys. 

THE BROOKLYN HEIGHTS RAILROAD COMPANY. 
TRIP ACCIDENT REPORT 

This is to be made out during run and turned in with names of 
witnesses and injured party, when passing depot. 
Line ........... .- .................................. Car No ..... . 
Date of accident ..................... : .......... Hour ........ . 
.. .......... Trip leaving ........................... at. ........ 111 

l'lace of accident . ............................................ . 
Number of persons on wagon ......... No. of passengers ....... . 
\Vas police officer present? .. .... Officer's No ....... Precinct. .. . 
\Vas ambulance called? .......... What Hospital? ............... . 
Name of driver or injured person ...... ....................... . 

.A.ddress ... .................................... • • • • • • • · • • • · · · 
Name of owner ............................................... . 

.\ddress .............................................. • ... • • • 
Description of accident. ...................................... . 

Signed ............. ...................... Conductor No ........ . 
........................................ . l\1otorman No ...... . 

There are claim clerks at seven of the largest depots. By em­
ploying eight men for this work each clerk gets every eighth 
clay off duty. All the clerks employed in this work are nota ry 
publics, and it is their quty to interview the trainmen regarding 
accidents at the earliest possible opportunity, and take their 
affidavits regarding the same. This work is nearly always done 
when the men are on relief. As soon as the report envelopes are 
deposited, however, the claim clerk makes a typewritten report 
therefrom and forwards it to the claim department. The 
clerks are supplied with typewriters, in which the writing is 
visible at all times, and no difficulty has been experienced by 
them in soon mastering the art of using these machines. 
· This claim agent's report forms the basis upon which the in­

vestigators, adjusters and other employees of the road proceed, 
and five copies are made-the original, printed in copying 
ink. and four carhon s. This report calls for the following data: 

Depot Number .................. Accident Report Number ..... . 
Line ................ Car No ................. Open or cl osed ... . 
Conductor ..................... l\1otorman ..................... . 
Date of accident .................. 1~0 ...• Hour .............. . m. 
Place of accident. ............................... Grade ......... . 
From and to what street was car going ........................ . 
Was car moving ; if so, how fast. ..... .. ....................... . 
Direction vehicl e or person was going ......................... . 
Number of persons in vehicle ...... .. ........................ . 

:!\'umher of passengers in car. ... f ~:11

men 
Children 

What other cars near .......... \Vhat other vehicles ............. . 
Damage to car ................................................ . 
Injury to person or property ................................... . 
Description of accident. ....................................... . 

The lower part of the sheet contains the names and addresses 
of the injured parties and also those of the witnesses. From 
two of the carbon copies the claim clerk tears off and destroys 
the lower portion, thus removing the names of the injured 
parties and witnesses, and sends one each to the general and 
division superintendents. The remaining three copies, the 

original pink reports and the witness slips, are sent to the clai111 
department at the end of the day. 

The claim clerks at the principal depots attend to the busi ­
ness of the less important depots near. Boxes are provided for 
depositing the crews' report slips, and these are collected by the 
nearest claim clerk during the day. The trainmen are allowed 
to use the company's time in taking the trip to the claim clerk's 
office for the purpose of making their affidavits. 

The claim clerks work from 3 in the afternoon until 2 the 
next morning. In this way a ll accidents occurring before mid­
night are fully reported to both operating and claim depart­
ments by 7 the next morning. At this hour a clerk in the claim 
department enters the office case number on each copy received 
at that office, and takes a letter press copy of the original in a 
book used for the purpose. This latter preserves the original in ­
formation in a compact fo rm, and one in which it can Le stored 
in a safe, and kept free from fire or other loss. The original 
typewritten report is then used as a basis for the claim file, and 
is put away, together with th e crew's report and witness slips. 
The t\vo carbons a re used in handling the case. One is always 
kept on a "Shannon" board file as a standing memorandum for 
the chief investigator or claim agent, and is called the "Case 
to \Vatch'' carbon. The other is given to the investigator or 
adjuster, each of whom has a board file of his own. By exam­
ining these boards at any time the chief inspector can see just 
what work a man has on hand, and as the reports are fi led in the 
order of their case number any specia l instruction which may 
be given to an investigator at work on a case can be put in tht:' 
file at the proper place, ,vhen it will attract his immediate at­
tention. By using the file system there are never any memor­
anda of dead cases mixed in with live ones, as when a case is 
concluded the carbon is taken out, checked off and sent to the 
file room. Other advantages of this system a re that all em­
ployees have a readable and uniform style of report on all cases, 
that adjusters and investigators have practically all memo­
randa necessary for a case on a single sheet of paper, and that 
the office has complete information as to the work each 111a11 has 
011 hand, and an efficient check on his work. 

As soon as convenient after an accident a sworn statement is 
taken from the trainmen by the division claim clerk. A four­
page blank is used for this purpose. The first three pages con­
tain a series of questions as follows, and an affidavit form: 

THE BROOKLYN HEIGHTS RAILROAD COMPANY. 
EMPLOYEES' ACCIDENT REPORT 

( Col.. Per. or V eh.) Claim No. 
Personal Statement, sworn to bv 

I. Did you see the accident? · 
' Where di<l it occur? Opposite what street number ? 
3. What day and what hour did it occur? 
4- trip leaving 
5. \,\'hat first attracted your attention to the accident? 

at 

No. 

m 

6. \Vh o was other trainman and where was he at time of ac­
cident? 

7. Were there other people -on street in vicinity of accident? 
Give names. 

8. Give names or iicense numbers on all vehides in \'icinity 
of accident? 

9. Di<l the party havin g- accident appear to be injured? 
IO. Did such party appear insane, intoxicated, blind, deaf or 

lame? 
II. About how old was injured party? Race or nationality an<l 

sex? 
12. What was done with injured party? \Vhat ambulance or 

physician, if any, was called and by whom? 
13. Give statements of injured party or driver of vehicle. What 

did he say about accident and whom did he blame? 
14. From and to what street was car going. 
15. At place of accident was it up or down grade or level? 
16. \,Vas car standing or moving when you first saw danger? 

If moving, state about how fast? 
17. Had bell been given to stop? If so, for whom? 
18. Where was last stop made before accident occurred? 
19. State condition of weather. 
20. State condition of rail. whether dry, wet or slippery. 
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21. Was street dry, muddy, icy or covered with snow at place? 
22. Was there any car passing in opposite direction at time of 

accident? If so, give line and car number and state about how 
fast it was going. 

23. Was gong on that ca~ ringing? 
24. Were there any other cars near at time of accident? If so, 

give lines and car numbers. Also state what cars 
came up after accident. 

25. Give names and numbers of all employees 
around at time of accident. 

26. Give number and precinct of any police officer 
who was there at time of accident or immediately 
after it. 

27. Number of pa5sengers. Men Women 
Children 

28. How many on platforms of your car, front? 
rear? 

29. What was the number of car? \Vas it an 
open or closed car ? 

30. Were all parts of car in good working order? 
(If not, state defects.) 

31. Were you on time? If late, state how much. 
32. If at night; (a) Was car lighted up? (b) 

Was headlight shining? (c) Was street lighted up 
at place of accident? 

33. What direction was vehicle or person going 
with reference to car? State how fast. 

34 If vehicle, state how many persons in it and 
who w;is driving. 

35. State kind of vehicle and what damage. 
36. How far ahead of front end of car was person or vehicle 

when you first saw danger? 
37. How far ahead of front end of car was person or horse when 

first stepping upon your track? 
38. \Vas gong ringing? If so, when and for how long? 
3/l \\T:i~ :in~• nther wa rning given? Tf !-0. what? 
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40. What did the person. after having been warned or signaled, 
do? 

41. \\ 'as your \·iew or that of injured party obstructed: if so, by 
what? 

42. \ \'here was car with reference to nearest street crossing, at 
time of accident? 

43. Gi\'e distance from iront of car, after it stopped. to place of 
accident. If paced or measured. state who did so. 

44. :\fter stopping car in consequence of accident. was car 
1,1oved again until it left the place? If so, state reason. 

-15 - State all that was done, to your own knowledge. to avoid 
;1n·idC'nt after danger became apparent. 

The Brooklyn Heights Railroad Company 
CLAIM DEPARTM ENT 

LOCAL AGENT'S DAILY REPORT ➔----- ·-·---190 
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ADJUSTE R'S DAILY REPORT 

46. Give general description of accident and state any incidents 
or features not answered above. 

The above is for an accident resulting from a collision with 
a person or a vehicle. A slightly different form is used for in­
juries to persons alighting from or boarding a car. On the back 
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of these sworn statements is the outli ne of a street crossing, 
printed in light ink. Upon this outline a diagram of the scene 
of the accident can be readily traced. 

A new system of keeping a record of the expenses and work 
of employees has also been introduced into the claim depart­
ment. Each morning the agent makes out a report of the work 
done the previous day, stating after each item the expense, 
number of calls, interviews or settlements. The investigators 
instead of sett lements give the number of signed statements 
they can secure on each case. These daily reports are collected 
a nd summated on a weekly sheet, thus giving a convenient 
record of the department's labors. 

There are, of cour se, a number of details of the system of 
w hich space does not permit extended description. Besides the 
car bon repor t slips a day book is kept of all cases, and the pro­
g ress made on them. The various steps taken towards settling 
the claim are recorded on the report slips as they are taken. 
I\luch labor is saved by sending a printed form to the witnesse~ 
and getting their statements without a personal interview. It 
was formerly the custom fo r the division claim agents to report 
a t the respective depots, a nd start out on their days investi­
gating work from there. Now they all meet at the general of­
fices, and can divide work among them, so as to save much un­
necessary traveling and waste of the company's time. As soon 
as an adjuster can do nothing more with a case his carbon is 
marked "file," and goes in with the other documents, including 
the original report. 'A file is also kept of cases which may be 
adjusted later, and these are looked over from time to time. 

The filing of a ll documents flat is a great improvement over 
placing them in envelopes or in pigeon holes. The board file 
g ives easy access to all papers thereon, with the liability of 
losing them while being inspected reduced to a minimum. Be­
sides these files two auxiliary card catalogues are kept. One 
contains the names of injured parties and witnesses, and the 
other the names of trainmen interested in accident cases. The 
cards, of course, give the file number of the claim and all in­
formation regarding the movements of the parties is recorded 
thereon. If a trainman resigns from the company's employ his 
record is looked for in the claim department's card cata­
logue, and if it is found he is connected with any cases of al­
leged liability his probable changes of address and occupation 
a re noted on his card. Similar card catalogues are also kept by 
the legal department. 

The surgeon's report furnished by the company is similar to 
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that ordinarily used in accident cases. It contains data as to the 
injured party's habits, residence for past five years, former 
physicians, previous condition of health and evidences of old 
injuries, disabilities or disease, etc. A surgeon's chart is 
also used, showing in outline the front, back and side of the 
human body, upon which can be indicated by signs the position 
and character of the injury. Both report and chart are made 
the same size as the other documents, so as to be readily filed 
therewith . 

In reorganizing the claim depa rtment the following ideas 
have been kept in mind: 

r. To ha\'c an easy and simple method for the trainmen to 
report accidents. 

2. To secure promptness in reporting accidents and prompt­
ness on the part of the claim department in handling accident 
cases. 

3. To secure careful and full reports from employees. 
-J- . To give each case individual consideration and as carefully 

directed investigation as it may require. 
5. To have men who ha ve good judgment acting as adjusters. 
6. To adjust all cases of liability or doubtful li ability, and as 

a general rule to settle a claim as quickly after an accident as 
poss ible. 

7. T o give adj usters considerable latitude in settling cases. 
It has been thought better to have the claim department too 

large than too small in order to handle such cases as collisions 
of cars and other emergency accidents. Great care is exercised 
in the selection and supervision of the men, as the management 
considers that it is more important to have efficiency in the 
claim department than in the law department, as far as the neg­
ligence part of the business is concerned. 

•• 
ILLINOIS STATE ELECTRIC ASSOCIATION MEETING 

The Illinois State Electric Association convened at the 
Southern Hotel, St. Louis, Saturday, Sept. 19. This Associa­
tion is mainly composed of electric light companies, but as there 
are an unusually large number of companies operating both 
street railway and electric light plants in the State of Illinois, 
a number of street railway men ,vere in attendance. 

The Association was taken by a special car of the St. Loui s 
Transit Company from the Southern Hotel to the \1/orld's 
Fair grounds, where several hours were spent in driving about 
the grounds. In the afternoon, at 3 o'clock, the Association 
took the steamer Illinois, which is the property of the Illinois 
and United States F ish Commissions, for a trip up the Mis­
sissippi River and Illinois Riv er, which ended the next day at 
Beardstown, Ill. The use of th e steamer was given to the 
Asc_ociation by th e fi sh commissioners, and the courtesy was 
much appreciated. At Baden the party went ashore for a short 
visit to the works of the St. Louis Car Company, where they 
found President George J. Kobusch, Vice-Presiden t and Gen­
eral Manager H. F. Vogel and General Sales Agent vV. S. 
1\IcCall ready to receive them, assisted by Messrs. Sutton , 
Rubenbauer, Smith and others of that company's operating 
force. Refreshments were served in the company's dining 
room, and the reception ended with rousing cheers for Messrs. 
Kobusch, Vogel and the St. Louis Car Company. From Baden 
the party proceeded to Alton, where the Alton Railway, Gas & 
Electric Company took the vis itors around the town and 
afforded them an opportunity to inspect its generating station, 
and later in the evening gave a theater party for all the dele­
gates. The next day, at 7 a. m. , the steamer started up the 
river for an all-day trip, some of the party leavi ng- at Mere­
dotia and some at Beardstown. 

Among the street railway men in attendance were W. B. 
McKinley, of Champaign, president of the lighting and railway 
properties at Danville, Champaign, Decatur, Galesburg, Quincy 
and Ottawa, bes;ides the large number of interurban lines con-

trolled by the Portland or McKinley syndicate ; H . E . Chub­
buck, general manager of the Illinois Valley Traction Company. 
La Salle, Ill. ; W. A. Bixby, general manager of the Decatur, 
Springfield & St. Louis Railway; S. L. Nelson, manager of the 
Galesburg Electric Motor & Power Company; S. B. Bartlett 
and F. W. Bedard, of the Illinois Valley Traction Company, 
La Salle; C. L. Gerould, of the Galesburg Gas & Electric Com­
pany; J. 'N. Race and W. A. Martin, of the Quincy Horse 
Railway & Carrying Company. 

•• 
FIREPROOF CARS 

George Gibbs, consulting engineer of the Interborough Rapid 
Trans it Company, of New York, who was one of the designers 
of the new subway cars described and illustrated in the STREET 
RAILWAY JOURNAL, Aug. 29, 1903, has been granted a 1><1:tent 
upon another form of construction which is in some respects a 
radical departure from the subway type. This car is intended 
for service upon electric lines, and includes many of the fea­
tures of the subway cars, but it is proposed to build it entirely 
of metal and non-combustible material. It is the intention of 
the inventor to eliminate wood entirely from the car structure, 
owing to its tendency to splinter, which would increase the fire 
hazard materially, it is claimed, in case of a wreck caused by a 
colli sion or derailment. 

The frame of the car is to be of metal with a non-metallic, 
non-splintering lining, which shall be either entirely non-com­
bustible or of slow-burning composition. This lining will also 
serve the additional purpose of deadening sound and providing 
a heat and insulating partition. It is pointed out that a car con­
structed entirely of metal would be noisy and uncomfortable, 
and it is feared that dangers from short circuits would be 
greatly increased. The non-metallic lining will afford protec­
tion against the extreme effects of heat and cold which would 
be present in an unlined metallic car, and will deaden the sound 
which would be transmitted to the interior of the car if metal 
alone were used in the structure. 

Provision is made for an all-metal frame above the floor and 
a metallic outside sheathing, but with a lining of non-splintering 
board composition, made either of wood pulp fiber, impregnated 
with metallic salts or of composite board made of wood pulp and 
asbestos or other non-combustible material capable of being 
formed into a board of sufficient mechanical strength arni 
toughness. The floor frame may consist of angle-side sills, 
additional center sills running longitudinally, and transverse 
angular bridge pieces, all of these parts being of metal. The 
fireproofing and insulation of the floo r may be composed of a 
board of transite or similar fireproof material laid on top of the 
bridge pieces. On top of the sills a flooring of metal will he 
formed of corrugated sheets, and on top of this a plastic 
flooring of asbestos, magnesia composition or similar material 
will be laid. 

The side framing of the car is formed of iron posts, which 
also comprise the vertical frame between the side windows 
and are secured to the outside sheathing of metal so as to form 
a vertical truss. The sheathing is riveted to these posts and 
extends from the bottom of the side sills to a window sill angle 
piece. Around these posts between the windows finishing 
strips of pressed metal are secured in such a manner as to 
exert a spring pressure and hold the window sash in place and 
thus prevent it from rattling. 

The roof construction employs metallic carlines extending 
from one end of the car to the other, while the longitudinal 
frame between them consists of angle pieces, and the outside 
roofing may be of sheet metal or of the non-metallic lining 
material. where lightness is particularly desirable. The interior 
lining consists of non-metallic, non-splintering material below 
the window sills and between and above the windows. Several 
methods of securing this lining to the posts are desc-rih<>rl. 
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THE WORK OF THE ACCOUNTANTSt CONVENTION 

BY JOHN F. CALDERWOOD 

T he meeting of the Street Railway Accountants' Association 
at Saratoga is one upon which every member of the A ssocia­
tion can look back with satisfaction. A few years ago there 
was a sentiment on the part of some persons outside of the 
Association, that as that body had established its standard 
system of accounting, there was little left for it to accomplish. 
Those familiar with its aims and purposes knew at the time, 
and all who have follovvccl the work of the Association since 
must have realized, that nothing could be further from the 
facts. The field widens as we advance further into it, and it 
will require the best energies and most conscientious thought 
of all -satisfactorily to solve the problems which present thcm­
-;e lvcs at the annual meetings. The Assoc iation is fortunate 
in having selected as its president thi s year F. E. Smith, one of 
its five founders and origi nal "war horses," who has been 
promi 11 e11tly identified with the \\·ork of the body eYer since, 
;111d who wil l make an excell ent presiding officer. 

One of the most important fi eld s to be undertaken in the 
l'arly future by the 1\ssociation was indicated 1Jy the interesting 
p;iper presented at th e Sa ratoga Convention on freight and 
(",;:press accounts, by l\lr. Fullerton. The system followed in 
Detroit, under ::.\fr. Fullerton's direction, is probably as corn­
plr-te and as sa tisfactory as that in any other part of the 
country, and the A ssociation will do well to consider the classi­
fication of these accounts in its form of report. Probably few 
changes vvill have to be mack in the standard form, but what­
ever plan is adopted the accounts should be kept entirely 
separate from those of the passenger traffic. The same state­
ment applies to any other distinctive branch of the company's 
husiness. otherwise it would be impossible for th e manager to 
d<'t<'rmine whether the freight or other outside business is on a 
profitable basis or not. 'fhis means, of course. that th e freight 
expenses should he separated from those of the passenger 
business and th e net earn ings only included in the income ac­
count. The subject is an important one. as indications point 
tn ;in early extension of the functions of tlw street railways in 
<" llr large cities from those of the transportation of passengers 
r ·nly, to that of handling freig-ht, express, ashes, garbage and 
"ther heavy material. In many cases this work will un­
doubtedly be undertaken by outs ide corporations who ,ivill com­
pensate tlw railway company for the use of its tracks and 
pmver on a car-mileage basis. 1Ir. l\kClary's paper before 
the American Street Railway Association shows that this has 
already been done in several large cities in the case of express 
haulage. and thi s fact is an additional reason for the inclusion 
of the net receipts only in the income account. 

Mr. Stiver's paper on car maintenance records indicates the 
differences in desirable practice between a large and small 
road. On the latter it is an easy matter to keep very close 
\\"atch on the life of many of the different car equipment parts, 
" -hile the same policy would lead to confusion if carried out on 
a large system. \\' ith a detailed report before him of the life 
nf all gears, pinions, trolley "·heels, bearings and car wheels. 
the manager of the small property has a most accurate guide in 
placing onl<'rs and the maintenance of such a record is not 
difficult if the card system is used. But with a large system, 
while th e mileage of armatures can be recorded. it is doubtful 
whether it pays to keep the individual wheel mileage and a 
debit and credit account of the smaller parts, such as pinions, 
gears and trolley wheels. is out of the question. The only 
avai lable plan is to divide the cost of labor and supplies into 
the several classifications. and taking the total number of car s 
work out the cost of the different minor parts on a car-mileage 
basis. 

The bag and receiver systems of handling conductors' re­
mittances was another subject which engaged the attention 
of the Association, and the additional expense of the receiver 
system was one of its points of disadvantage upon which stress 
was laid by a number of the speakers. This, however, is not 
its only objection, as with the receiver system considerable 
time is lost by the conductors who are obliged to stand in line 
to deposit their collections and be checked off by the chief 
clerk. The bag system eliminates all this and affords the ad­
ditional advantage that the money is not handled by anyone 
until it reaches the main office. The receiver system was used 
in Brooklyn for a considerable time, but was abandoned in 
favor of "bags" after the adoption of a form of envelope which 
could be effectually sealed. The conductors have great confi­
dence in the present method, and practically no trouble has 
been experienced with "overs" or "shorts" in the counting of 
the deposits, while the saving in expense has amounted to 
about $12,000 a year. 

In addition to the papers presented at the convention several 
topics \Yere introduced for discussion. Of these, the practice 
followed in sending money to the banks illustrates one of the 
differences in local conditions between the Eastern and some 
of the \Vestern roads. In the \i\T ester~ States, where the use 
of silver dollars is more common than that of paper certificates, 
the railway companies receive large quantities of coin, and in 
many cases have to ship it in bulk to the nearest sub-treasury . 

. In cities where the coi n is sent to the local banks the latter 
usually ins ist upon having those of each denomination wrapped 
separately. In the East this practice is not required, and there 
is usually such a demand for copper pieces from the depart­
ment stores and small retailers that dealers will call at the 
office of the company for it. 

The subject of enlarging the scope of the Association was 
also the subject of considerable debate, and the Association 
d id wisely in deciding not to admit to full membership outside 
accountants or others not directly associated with street rail­
roading. \Vhile there are many expert accountants not in 
direct affiliation with street railway companies, whose ex­
perience would be of value to the Association, street railway 
accounting differs radically from that in any other industry, 
and it would be extremely unwise to give the right of partici­
pation in the councils of the Association to those who are not 
actively engaged in street railway work. There is also the 
reason that the outside accountant might make his membership 
in the Associati on the means of furthering certain fads in 
accounting, or for advertising purposes, so that the importance 
of confining the membership to active street railway account­
ants is sufficient to justify fully the action taken at Saratoga. 
The writer believes, howeYer, that it wonld be of benefit to the 
Association if some plan were adopted hy which outside ac­
countants, investors and others could secure regularly the pro­
ceedings of the Association, and thus keep in touch with the 
changes made from time to time in the classification and the 
decisions of the body on disputed points in accounting practice. 
It is not only clue those experts who are from time to time 
call ed upon to look into street railway properties that they 
should have a working knowledge of the Association's classi­
fication, but it would also be of value to the latter body in 
furthering the general adoption of its methods. Bankers and 
investors in street railway properties have also a right to 
understand the basis of the classifications of the accounts used 
on their properties, and it behooves the Associat ion to con­
sider whether the adoption of a by-law authorizing some action 
in furtherance of this end is not now advisable. Such con­
nection should not entitle the subsc_riber to admission to the 
meetings. or certainly not to the floor or to a vote, but should 
carry with it the right to receive the printed copies of the 
transacti ons. 
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THE STREET RAILWAY OF MANILA 

Before the new electric ra ilway system of Manila has been 
completed and the present antiquated but picturesque bob-tail 
cars have been finally consigned to the scrap heap, it may be 
of interest to describe briefly the system which has survived 
the Spanish regime and is giving away only now to modern 
methods. Manila enj oys a distinction cla imed by only a few 
cities just now outside of New York, London and Paris, of pos­
sessing a transportation sys tem in which ani mals supply th e 
greater part o f the moti ve power. T he cars car ry t\venty-four 

TYP ICAL ST REET SCENE IN MANIL.\ 

µeople, the law limit, and most 
of these people are natives. 
The peculia r attraction of the 
ca r is its draft animal s. T he 
native horses a re all small , 
hut those of the stree t rail way 
line seem parti cularly mini a­
ture in stature. 

through some of the main streets of the city. The bulk 
of Manila street traffic is with the little native vehicles, but 
there are not nea rly enough to accommodate the people. 
One has to wait and watch on street corners for half an 
hour to get a vehicle. H undreds pass, but they are usually 
occupied or engaged. The native cabmen do a fine business 
and they arc powerful. They are said to have prevented the 
introduction of the Japanese j inrickshaws, and, it is stated, 
they object to the advent of an electric line in Manila and its 
suburbs. But their objections seem to be carrying little weight. 

Properly to understand the conditions of ~t reet car traffic in 

).l anila reference should lw 
made to the various system -; 
used in the transportation of 
passengers and freight in the 
streets of Manila and the 
seve ral adjoining important 
suburbs. The slowest medium 
for freight and passengers i!'i 
the ca ribou cart , whose speed 
is about 3 m. p. h. These ca rts 
are in vogue even to-day in 
the busy streets of modern 
Manila. running alongside of 
the up-to-date express wagons 
of recent importation. 

The cars necessarily travel 
slowly. Still, the line is con­
siderable accommodation for 
the natives, and, in fa ct, la rge 
numbers of soldiers travel 
from Malate, . a suburb of 
Manila , into the city proper 
for 5 cents. The line extends SPECIJ\fE!\' OF ADVERTTST!\'G O:\' C'\RS :-Jex t in o r rl c r i " t h c 

SNAP SHOT OF A MANILA HORSE CAR SLOWEST FO l~M OF MANILA TRAFFIC 
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"chicken coop" vehicle, so-called, designed with a box 
body with lattice sides, much like a ch icken coop. T his 
affair r ests upon two wheels and has a top, and the pas­
senger has to clamber up over the wheel to get into the coop. 
The fare charged is 10 cents for same distance served by the 
street rai lway line for 5 cents. Then comes the "quil izes." 
T hese vehicles are two-wheel topped buggies, and are drawn 
quite rapidly over the ground. The charge is 20 cents per hour 
and smallest charge is for a full hour. T he Victoria vehicles 
cost about $2 per hour first hour, and are drawn by two horses. 
The h ighest speeded vehicles for passenger traffic are the 
au tomobiles. T here a re not more than fo rty or fifty in service, 
hut they are used often, and one sees them skimming along the 
rlrives very rapidly. The present stree t car speed is equal to 
that of the chicken coop carts. 

Manila has some very fine roads, which are broad and finely 
graded for miles, and there are some through which an electri c 
ra ilway line coulcl easily be constructed. 

T he present railway employs natives for conductors, d rivers, 
linemen, stablemen, etc. Haste is something quite unknown to 
the F il ipino. He has plenty of time fo r everything. Cars a re 
stopped while he says good-bye to his friends and has quite a 
chat, and the driver and conductor show no impatience. 

T he conductors are all uniformed in neat gray with gilt 
bindings on the cap, and evidently feel proud of their mili tary 
appearance. Fare receipts are given for each 5-cent fare in 
place of registers. and as the receipts bear a consecutive mnn ­
her there is a check upon the number of fa res collected. 

The little narrow-gage cars are, as a rule, worn out and need 
painting. But the company makes no great effort to keep them 
np on account of the early date at which the new line will be 
completed. The cars are freely decorated with adver tisements, 
and are usually crowded. 

•• 
EARNINGS OF IOWA INTERURBANS 

According to the reports submitted to the Executive Council 
nf Iowa by the interurban railway companies of the State for 
assessment purposes, the gross earnings of every such com­
pany for T902 were in excess of the operating expenses. T he 
Des l\Ioines Interurban Railway Company reported gross 
earnings, $26,895; operating expenses, $14,839, and net earn-
111gs, $12,057. The net earnings amounted to more than s½ 
per cent interest on the actual valuation of _$234,100. T he 
larger part of the mileage of this company was only in opera­
tion during the latter part of the year. The Boone Suburban 
Railway Company reported gross earnings, $7,495; operating 
expenses, $4,553, and net earnings, $2,942. The net earnings 
represent more than 15 per cent interest on the actual valuation 
nf $18,800. The Cedar Rapids & Marion City Railway Com­
pany reported gross earnings, $ro3.69-1-; operating expenses, 
$76,429. and net earnings, $27,265. The net earnings are more 
than 15 per cent interest on the actual value, $179,983. The 
'.\fasorr City & Clear Lake Traction Company reported gross 
earnings, $37,330; operating expenses, $29,2fo, and net earn­
ings, $8,064. The net earnings represent more than 15 per 
cent interest on the actual value of $52,632. The Waterloo & 
Cedar Falls Rapid Transit Company reported net earnings 
about $40,000, which represents IO per cent interest on the 
actual valuation of $400,000. The Tama & Toledo Electric 
Railway Company reported gross earnings of $9,000 ; operating 
expenses, $8.330, and net earnings, $876. T he net earnings 
represent more than 3 1-3 per cent interest on the actual valua­
tion of $19,998. This company had its line in operation only 
for a few months during the year. The reports show that those 
companies which had their lines in operation during the entire 
year of 1902 made from TO per cent to T 5 per cent interest on 
the actual valuation, 

ARMATURE TESTING WITH A MILLI-VOLTMETER 

BY CALE GOUGH 

The winding formula for street railway armatures _is in itself 
very simple, and a workman witp ordinary int~lligence can 
usually fo llow it correctly. But with the 200 or 300 leads to be 
connected, each in its proper place on the commutator, the 
undivided attention of the winder is required. Even with the 
most experienced operators mistakes are by no means few, and 
when one does occur, if no method of testing is provided, it 
may not .be discovered until the armature has been placed in 
the motor, where attempts to make it run properly usually 
result in several damaged coils and quite an amount of lost 
labor. 

The proper use of a milli-voltmeter in the winding room will 
eliminate much of the uncertainty ; clear up many of the mys­
teries concerning armatures, and prevent mistakes in con­
necting and winding from going far enough to cause trouble 
and expense. 

In addition to the milli-voltmeter all that is required for 
making satisfactory tests is a lamp bank, furnishing about 
I amp. of current. 

The terminals from the lamp bank are placed on segments, 
spaced about one-fourth of the circumference of the commuta­
tor apart. The milli-voltmeter leads are then placed succes­
sively on adjacent commutator segments until half the bars 
have been passed over. There is no necessity of going over 
the whole commutator. All the coils are caught when only 
one-half the segments have been passed over, as will be seen 
by following out the windings in one of the accompanying 
diagrams. \Vhen the armature is in no way defective the 
readings between all the segments will be the same. Any 
variation in the rc:adings indicates something wrong. 

The trouble most frequently encountered is a short circuit 
between two bars. Between these segments the instrument 
will show no reading or only a partial one, depending on the 
nature of the short circuit. 

Fig. I illustrates this point. Assume the lamp bank termi­
nals on the segments a and d, and the milli-voltmeter terminals 
on b and c. T he milli-voltmeter should indicate the drop in 
the coils b to i and i to c, marked hy heavy lines. But the short 
circuit across the bars b and c allows the current to pass 
directly across. The heavy coil then is cut out, and, of course, 
there is no drop of potential in it. Such short circuits are 
usually caused by a bridging of solder over the mica. Usually 
this can readily be seen and easily removed. If, however, the 
trouble is caused by a globule of solder down behind the seg­
ments, or between the bottom leads, it will he more difficult to 
clear up. If, upon thoroughly scraping out the mica, the read­
ing still indicates the presence of trouble, it must be looked for 
elsewhere. P robably two leads have been transposed. In such 
an event the next two segments will show no deflection. The 
reason for this will be understood by reference to Fig. 2. In 
this cut the leads from h and i to c and b, traveling counter 
clockwise, are shown t ransposed. It is evident that the seg­
ments b and i and their connecting coils, shown in heavy lines, 
are not connected to the remainder o~ the winding, and are, 
therefore, dead when the lamp bank terminals are on a and d. 
For this reason no deflection of the milli-voltmeter will occur 
so Jong as one of its terminals is on one of the dead segments; 
that is, when testing from a to b and b to c, likewise from g to 
h, h to i. 

But shorts between the segments a and b and b and c will 
also cause the instrument to show no reading between these 
segments. Doubt as to which of the two causes is present may 
be removed by testing- directly from a to c. If bridging solder 
is the cause there will still be no deflection, but if the leads 
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are transposed the same reading will be obtained as between 
two adjacent segments, where no trouble is present. The 
reason for this is readily seen by following out the coils be­
tween a and c, as a to h, h to c, which is the same number as 
obtained between two adjacent segments when properly con-
nected. · 

If two successive readings are smaller, but still haif or 
greater than half of the correct reading, the trouble may be 
assumed to be due to bridging of solder between two segments 
diametrically opposite the point tested. 

Explanation of this is made by reference to Fig. 1. Assume 
h and c to be completely short circuited, then the deflection 
between h and i and i and j will be but half of the correct 
amount. Under normal conditions the drop obtained between 
h and i is that in the coil connecting i and b, marked heavy, 

circuit may be the cause. Advancement should then be made 
very carefully, and the instrument leads simply tapped on the 
segments, for when the segments between whi ch the open is 
located is reached, a deflection far beyond the scale of the 
instrument may be obtained and the needle seriously damaged. 
The reason for this may be seen by reference to Fig. 4. As­
sume an open circuit at n in the coil connecting j and c. The 
current in traveling from the lamp bank terminal on a to the 
one on d will take the path a to g, g to m, m to f, f to k, k to d. 
Tlhe other path, a to h, h to b, b to i, i to c, c to j , j to d, is 
broken by the open circuit at N. Since no current is flowing 
through this latt er path, shown in heavy lines in Fig. 4, no de­
flection will be obtained between the connecting- segments 
except between c and d. \i\lhen the instrument terminals are 
placed on these segments the effect is the same as if they were 

r ,g J 
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. AR;'.VIATURE WIRING TESTS WITH MILLI-VOLTMETER 

and the returning one connecting b and h. But the heavily 
marked one is carrying no current, for reasons already ex­
plained. When h and i are tested the short circuited coil acts 
simply as part of the instrument lead, and the deflection is the 
same as if the instrument were connected directly across h 
and b, which would give the drop in one coil. For the same 
reason the drop between i and j is similarly halved. 

If the short between b and c is not a complete one, some of 
the current will travel through the heavily marked coils and 
the readings on the other side will be greater than half the 
proper amount. One short directly opposite can never cause 
readings to be less than half. 

Two adjacent shorts on the opposite side of the commutator 
may cause such readings. Suppose, in Fig. 3, b to c and c to d 
be short circuited completely. The coils representing heavy 
lines will carry no current. The deflection between h and i 
will be half. None will be obtained between i and j, while j to 
k will also show half. 

If no readings be obtained between several segments an open 

placed on the segments a and d, on which the lamp Lank ter­
minals rest, for the dead winding simply acts as part of the 
instrument leads. The drop obtained between these segments 
is then the drop in the whole winding of the armature, and the 
deflection is, therefore, excessive. The drop between the seg­
ments a and 111, m and 1, etc., carrying current will be twice as 
large as normal, for these coils are carrying the total amperage 
of the lamp bank, whereas they ordinarily carry but half this 
amount. 

It may sometimes happen that all of the top leads are con­
nected in their regular order, but are placed one segment be-­
hind or one segment beyond their proper position. 

Should the armature happen to be one of those as shown in 
Figs. I, z, 3 and 4, in which on each time passing round the 
.umature one segment is lost, and the top leads be connected 
one segment beyond their proper position, the effect would not 
he noticeable in testing. To make one complete revolution 
around the armature two coils must be passed through. Since 
with the wrong connections assumed the terminals of each coil 
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span over one more segment than they should, in passing com­
pletely around the armature two segments will be gained. This 
will give a symmetrical winding, as shown in F ig. 5, but the 
direction of rotation with armature and field leads connected 
the same, will be reversed. 

W hy this occurs is made evident ·by a comparison of Figs. 
r and 5. I t will be seen that the cur rents in two similar coils 
of the two diagrams referred to are flowing in opposite di­
rections. 

J f the top leads of such an armatu re are connected one seg­
ment behind their proper posit ion three segments will be lost 
in passing round the armature. T he defl ection between adja­
cent segments will he excessive. and successive readings will 
he very irregular in amount. T hi s fa ul t may easily be recog­
nized by plac ing the milli -voltmeter leads together with the 
lamp bank te rmin als on segments between wh ich two segments 
intervene. A reading so obtaineri wi ll be the same in amount 
as in a correct ly wound armat ure. with both inst rumenl and 
lamp bank terminab on the same and acijacent segments. 

ff such a mi stake ac; the fo regoing he made on an armature 
having in its commutator a nu mber of segments which is a 
multiple of three, th ree sepa rate am! disti nct wi ndings wi ll 
result. T he length of each wincling wi ll lie one-thi rci that in 
a r ightly wounci machine. If attempt be ma<le to operate such 
an armature an excessive amonnt of current will be requireci; 
in fact, aho 11 t nine times the normal amount. T his results from 
the fact th at the current has six pat hs from brush to bru sh 
instead of two, and that the e. m. f. generated in each path is 
one-third that in the rightly-wound machine, so that three 
times the normal cnrrent t ravels t hrough each of three t imes 
the normal number of paths. 

Sometimes it happens that through defective insulation the 
leads of one coil become short circ 11 ited across to those of 
another where they lay 0 11 each other. Such a defect will show 
itself in a decreased reaciing of t~e milli -voltmeter on all those 
segments between the two crossed leacis. If the short is a com­
plete one no reaciing- at all will be obtained. Explanation of 
this feature is given in Fig. 6. '11/ith the lamp bank terminals 
nn a anci <I the path of the current should he a to h, h to b, 
h to i. i to c, c to j. j to ci. But if the leacis are crossed on each 
other a t n the current. after reaching h. instead of pursu ing 
the long path to the brush d, will jump directly across to d. 
T he remaincier or tli e path, the coi ls shown in heavy li nes, is 
idle or nearly id le, depending on the nature of the short. The 
ciefl ect ion between b and c and c. ci will, therefore. be small. or 
possibly zero. But local shorts in the commutator may give the 
same results. To distinguish between the two possible defects 
let the instrument leacis, together with the lamp bank terminals, 
he placed on the segments h and c. The most direct path be­
t ween these two segments is h to i. i to c. The short at o has a 
negligihle effect on the current in this path. The milli-volt­
meter will then inciicate the drop in the path h to h and h to c. 
This may he compareci with the drop similarly obtained be­
tween segments on some other part of the armature where no 
fault exists. If the trouhle for which we are hunting is due to 
a cross. the two readings compareci should be simila r : if due 
to short circuited segments the reading between b and c wi ll , 
of course. be smaller than normal. 

Many of the other defects to which armatures are subject 
and which are often regarded as mysteries, may have thei r 
causes made clear by the intelligent use of the milli-voltmeter 
after the manner explaineci. No general code of procedure can 
he outlined for the work. It is on!~· necessary that the investi­
gator be throroughl:v familiar with the winding of the armature 
tested and apply reason to each inciividual irregularity of 
readings that may occur. 

It must not, however. be assumed that an armatu re standing 
up under the milli-voltmeter test is a perfect one. Only about 
I amp. is used in testing. " ' hen the armature is subject to 100 

or more amperes, in actual working, new defects, such as 
break-down of insulation, heating and consequent short cir­
cuiting upon each other of the coils, etc., may result. 

The only certain test is to run the armature under load .. 
The milli-voltmeter tests must not, therefore, be regarded as 
conclusive. 

DISOPLINE AND SAFETY ON INTERURBAN LINES 

Accidents on interurban lines from head-on collisions make 
it daily more apparent that the weakest element in the opera­
tion of an interurban road to-day, and the one most detrimental 
to safety is the difficulty in securing careful employees, thor­
oughly trained to the essentials of safe operation of trains over 
a single-track railway. Despatchers on the larger interurban 
roads are usually men who have been trained in the de­
spatchers' offi ces of steam roads , and are therefore well quali­
fied, although the same cannot be said of the inexperienced 
clerks fillin g such positions on some of the smaller roads. 
1'.1fotormen and conductors, however, have usually had none of 
the years of training that a re required on steam railroads be­
fo re men are allowed to take charge of 'trains. It is usel"ess to 
condemn broadly the prac tice of hiring for motormen and con­
du ctors on inte rurban lines men who have not had years of 
training. as is sometimes done, because trained men cannot 
always be found. T o be sure, a few men can be taken from the 
ranks of steam rail road brakemen who do not care to wait 
their turn for promotion to conductors' positions on the steam 
roads. Aside from this, men must be drawn largely from the 
ranks of ci ty street railway conductors and motormen, or else 
taken raw and t rained to the service. These are the conditions 
as they exist, and it is useless to rail against them. The prob­
lem before the interurban superintendent is to make the best 
of the situation. Nevertheless, the management of an inter­
urban road is open to criticism when it is not doing everything 
in its power, both by precept, example and the enforcement 
of discipline, to impress upon all employees the necessity for 
eternal vigilance, care and observance of rules in the operation 
of cars. Laxity in thi s direction shows itself all the way down 
through the operating force. There is altogether too much of 
a tendency to take chances and operate on the old horse-car 
principle among the small interurban lines, and, unfortunately, 
when this is the case, there are usually enough careless em­
ployees on larger lines to spoil the perfection of the organiza­
tion. 

"Hor rible examples" of interurban train despatching­
methnds. as they exist on some roads, have already been cited 
in these columns. but it will do no harm and may do some good 
to mention another exampl e which came under the writer's 
notice recen tlyduring an extended interurban journey. Thecar 
on which the incident occurred left its terminal point about 30 
minutes late. Being- of an inquiring turn of mind the writer 
took a seat in th e smoking compartment just behind the motor­
man 's platform, where he could see the line ahead and note 
the methods of train operation. It would have been better for 
hi s peace of mind later on if he had been seated in the rear end 
of the car. A fter proceeding several miles the car came to a 
halt at a telephone conn'ection box, which was not located at 
a turn-out but at the bottom of a long grade, presumably so 
that if the car should stop at night to use thi s connection there 
,vould he an excellent chance for another car coming down the 
g-ra<le to crash into it. The car was equipped with a portable 
telephone. anci a fter making connection the motorman tried 
to ring up the despatcher by a few vigorous turns of tbe crank. 
A fter waiti ng for some time the attempt was repeated, with­
out results. The telephone was then disconnected, and the car 
again started ahead. 

The road was one over which high speed could be ·made. 
although it was not by any means straight, and as it offered 
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a number of excellent chances for head-on collisions, the writer 
naturally became a little interested in learning the location of 
the other car on the line. That there must be another car was 
certain, from the length of the line and the schedule main­
tained, and where there are two cars there is always a chance 
for a collision. After proceeding several miles more the crew 
stopped the car and attempted to call the despatcher from 
another connection box, located at a turn-out. The results in 
this case were as fruitless as before. The car again proceeded 
without any orders. Matters were becoming interesting from 
a railway man's standpoint. After running several miles 
another car was sighted in the distance, and before long it 
became apparent that this other car had been running towards 
the first car, but after the latter was observed was run on to the 
nearest siding.• Upon arriving at that point the cars pulled 
up opposite each other, and the following highly entertaining 
and reassuring conversation took place between the motormen: 

Motorman A ( of the other car): "W e waited here a half­
hour to meet you, and then thought we'd go ahead. There ain't 
no box (telephone) on this car, so we couldn't find out what the 
matter was." 

l\f otorman B: "Why, the power was off half an hour ; that's 
what was the matter. We have a box on this car all right, and 
we tri ed to call up, but couldn't get no answer." 

Motorman A: "\¥hat are you going to do now ?" 
Motorman B: "I dunno know. What are you going to do?'' 
Motorman A: "Go ahead, I suppose." 
After which both cars pulled out, and the writer was duly 

thankful that there were probably not more than those two 
cars on the line, unless there should happen to be a special or 
work train. The cars on the road were capable of about 40 
miles on the level. 

It is this kind of general laxity that causes head-on col­
lisions. One car with no telephone and another car with one, 
but for some reason unable to use it; car crews going ahead 
when off schedule without knowing the location of opposing 
cars; these are all conditions pointing to the need of a general 
overhauling of operating conditions. 

It is not a very good recommendation for interurban oper­
ating discipline in general that an interurban manager once 
remarked that he thought it a good plan to have telephones in 
sound-proof booths and require the motorman to go inside and 
close the door when taking messages from the despatcher, be­
cause, as he said, "the conversation betvveen motorman and 
despatcher was not always reassuring to passengers." It would 
seem that this statement in itself would offer the strongest pos­
sible argument in favor of having the telephone instrument in 
a place where every passenger could hear the motorman's con­
Yersation with the despatcher, as it might have ·a good in­
fluence on the discipline of the road. A conversation between 
motorman and despatcher which has to be carried on in a 
sound-proof booth is not the kind that is conducive to strict dis­
cipline. A little publicity is a good thing sometimes. 

Another point where there is room for improvement is in th e 
maintenance of telephone apparatus. While the management 
may not he able to make all of its conductors and motormen as 
careful as might be desired. it certainly is within its power to 
see that the means of communication between crews and de­
spatc:her is k:!pt in first-class condition. Nothing demoralize~ 
discipline among men as to car operation more than having 
telephone instruments out of order and telephone lines in such 
condition as to make conversation difficult. That telephone 
instruments will get out of order is inevitable, but nothing but 
the grossest carelessness in management will permit the road 
to be operated without plenty of reserve instruments, so located 
that they can be quickly substituted for defective ones. Where 
telephon<' instruments are carried on each car for the purpose 
of communication with the despatcher, there will be more 
trouble from the packing of transmitters and consequent de-

range111ent of the telephone instruments than when the instru­
ments are located in booths along the lines. Nevertheless, the 
greater liability of trouble in the car telephones is practically 
compensated for by the ease with which defective car instru ­
ments can be exchanged for good ones. Trouble with car 
telephones usually makes itself known a little time in advance, 
and there is no great difficulty in carrying on an efficient de­
spatching service by means of car telephones, provided th e 
equipment is looked after carefully and inspected regularly, 
and no instruments which are even beginning to give unsatis­
fac tory service are allowed on the cars. Telephone instrumen ts 
are not so expensive that there is the slightest excuse in being 
niggardly as to quality and quantity of telephone equipment, 
especially since it is so important in the operation of the roan . 

•• 
A PUSH LINE CAR FOR SECTION WORK 

T he practice of interurban railway compan ies differs some­
what as to the method of caring for the overhead lines. On 
»ome roads overhead line work is done only by special line 
crews, who have line ca rs equ ipped with motors and with all 
the necessary tools and appliances for doing line work. The 
Indianapolis & Eastern Railway has part of its ordinary line 
maintenance done by section crews, who have a light push car 
with a tower for doing overhead line work. This push ca r can 
be lifted off the track for the passage of regular cars, just as 
any hand car. and so interferes less with the operation of the 
road than a fully-e<]uipped overhead line motor ca r. 

---♦♦♦----

FAR OR NEAR SIDE 

Chicago, Sept. 24. 1903. 
EDITORS STREET RAILW KY ] OURN AL: 

T he street railway managers who a re discussing the prac­
ticability of stopping their cars at the near crossing to take on 
and discharge passengers should learn a lesson from the ex­
perience of Chicago. T here was a popular demand here several 
years ago for a rule of this kind, on the ground that accidents 
" ·ould be averted, and the City Council enacted an ordinance 
which was signed by the 1\1ayor. directing the several railway 
companies to make this change. The order was put into effect 
immediately by the companies, and it was given a fair trial. 
Notices were posted in all the barns and the men received 
special instructions on the subject. The company had red signs 
made which were fastened to iron rods stuck in the curb line, 
reminding patrons that cars bound in certain directions stopped 
at the point where these signs were displayed, but the plan was 
not acceptable to the people, in spite of the demand that had 
been made for it originally, and it had to be abandoned. 

There were ..;everal reasons for thi s dissatisfaction. In the 
first place it is the general custom for passengers to leave the 
car from the rear platform, and in bad weather this necessitated 
walking the length of the car or to the sidewalk through the 
mud. or slush or snow. Again, the people boarding the car 
would i,wariably wait on the cross-walk fo r it. and then enter 
by the front door. At the same time it was quite likely that 
passengers would be leaving by the rear platform. and on cold 
days the opening of both doors caused much annoyance and 
discomfort resulting in numerous complaints. 

Chicago weather is proverbially bad. an<l Chi cago city 
officials for the last fifteen years have devoted so much atten ­
tion to harassing the st reet railway companies that they have 
had little time to devote to street cleaning and padng, so that 
the conditions may he said to have been unusually severe. But 
in any city where there is considerable rain and snow the mud 
and slush are bound to make the people object to this plan. 
And then. too, it is very difficult to overcome the deep-seated 
prejudice of the public generally against innovations of this 
kind. 0Pr:RATING MAN AGER, 
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THE OIL PROBLEM IN POWER STATIONS 

Most power users now realize that the success of a power 
station, whether it is large or small, depends almost, if not 
quite, as much on the proper construction and design of the 
system for handling the oil as for the equipment of any other 
part of the station, the handling of the fuel not excluded. This 
fact may, perhaps, be said to have received general assent only 
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lR .\ NK TTUPSl NC AT LLANERCH STATION OF PHILADELI'HIA & 
WEST CHESTER TRACTION CO JVII'ANY 

recently. At one time, while great care was taken in the design 
of the station in other particulars, hand lubrication was the 
general rule, and even now in some stations where other 
economies are carefully considered, antiquated methods are 
used in lubricating the engines. Even if an automatic system is 
employed the construction of the crank housings, drip pans and 
splashers is left to local tinsmiths. 

The importance of automatic lubricating systems is now 
more generally recognized than ever before, but the advantages 
of treating the entire lubricating system as a unit has not re­
ceived the appreciation which its importance clescrves. The 

SPECIAL COVERING SURROUKDI:'.\"G WHEEL AT ~IT. VERNON 
STATION OF PHILADELPHIA RAPID TRANSIT COMPANY 

foundation for these systems is undoubtedly in the oil collecting 
devices, and it is this fact which originally induced one of 
the largest builders in sheet metal specialties to undertake the 
equipment of stations with complete lubricating systems. As 
comparatively little has been published in these columns as to 
sheet metal housings in power stations, some particulars of 
station practice in this direction will be of interest, whether 
these housings are used in connection with a complete lubri­
cating system or not. 

An examination of the sheet steel housings in a power 
station will show at a glance whether they have been built by 
a local metal worker or by a company which makes a specialty 

of this class of work. Examples of the latter are given in the 
illustrations herewith, which show a few of the steel housings 
supplied in three stations near Philadelphia by Bingham & 
Company, of Camden, N. J., who have done a great deal of this 
work in all parts of the country. One of these was selected 
because it illustrates quite a novel construction demanded by 
local conditions, and which would prqbably not be duplicated 
elsewhere except under exceptional circumstances. This is the 

CRANK HOUSING AT THIRTY-THIRD AND 
MARKET STREET STATION, PHILADELPHIA 

w h e e 1 housing 
placed around a 
20-ft. fly-wheel on 
a \i\/ etherill engi nc 
in the Mt. Vernon 
station of the Phil­
adelphia R a p i cl 
Transit Company. 
T h i s particular 
construction was 

. adopted by the en­
gineers of that 
company, because, 
owing to changes 
in the engines and 
generators at that 
station, it became 
necessary to mount 

the armature so that the commutator was next the fly-wheel. 
The housing was ordered to protect the dynamo tender 
when adjusting the brushes from accidentally coming in 
contact with the moving machinery. The other two views 
illustrate standard crank housings, as installed by Bingham & 
Company in the Thirty-Third Street and Market Street station 
of the Philadelphia Rapid Transit Company and the Llanerch 
station of the West Chester Traction Company. In the former 
case the engines are of the Wetherill make, and in the latter 
case of Hamilton-Corliss make. 

In these three cases the housings are part of a complete lubri­
cating system, also installed by Bingham & Company, who have 
equipped all of the plants of the Philadelphia Rapid Transit 
Company. Other stations equipped by them· include the Edge­
,vater plant of the New Jersey & Hudson River Railway & 
Ferry Company, the Warren (R. I.) plant of the New York, 
New Haven & Hartford Railroad, the station of the Midland 
Railroad, of Staten Island, and many others. A good idea of 
the· extent of the company's business is also shown by the fact 
that the Cambria Steel Company has recently given the com­
pany an order toe.quip its entire works at Johnstown, Pa. This 
order covers the complete lubricator systems and oil collecting 
devices for its seven large plants. In this, as in many other of 
its installations, Lunkenheimer pressure oil cups will be used 
throughout, and it might be said in this connection that Bing­
ham & Company do not confine themselves to any one system, 
but are prepared to install lubricating systems operated by 
gravity, compressed air, w;ter pressure or steam, according to 
the preferences of the user, based upon local conditions. In 
addition to the continuous oiling equipment they also manufac­
ture a variety of designs of oil-stand cabinets, tool closets and 
oil filte rs. 

Officials of the Cleveland Electric Railway claim that since 
the universal transfer system was inaugurated the number of 
transfers has increased from 28 per cent to 44 per cent of the 
total fares collected. It is evident that a large proportion of the 
passengers are taking advantage of the company's liberality, 
and are making round trips on single fares. Owing to the ar­
rangement of the lines in that city it is no easy matter for the 
officials of the company to evolve a plan of protection against 
this style of pillage, but they are working on the problem and 
expect to meet it satisfactorily. 
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SPECIAL WORK FOR LONDON COUNTY COUNCIL 

On the occasion of the visit of the Junior Institution of Engi­
neers to Sheffield recently, the most interesting visit from a 
tramway point of view was the one which they paid to the 
enormous establishment of Hadfield's Steel Foundry Company, 
Ltd., where a whole afternoon was spent. The Hadfield foundry 
is one of the largest in the world, and has been specially erecte<l 
for the most economical manufacture of tramway material. 
It is equipped with overhead traveling and jib cranes, all elec­
trically driven. Among the work observed were numerous 
points, 7 ft. 6 ins., 13 ft. and 14 ft. long, and many special 
castings for the London County Council Tramways, some of 
these being very intricate, and from 24 ft. to 25 ft. in length. 
The tramway construction department was also most inter­
esting, the setting-out, building and lay-out floors covering 
about 6 acres in extent. It is supplied with all the latest 
plant requisite for the bending, cutting, punching and drilling 
of the rails for their proper position in the lay-out. The 
bending is done by special power presses, and all the tools are 
electrically driven. The lay-out floor was well covered with 
work in various stages of construction, including double junc­
tions with iron-bound crossings for Manchester, double junc­
tions for Chatham, two very large junctions for Leicester, 
car house work for Burnley, and special junction for Staly­
bridge. 

In the junctions for Bradford and Stalybridge the points. 
crossings and curved rails are all made of Hadfield's "Era" 
manganese steel. 

The special work for the London County Council, however, 
perhaps, elicited the most attention. One of the accompanying 
cuts shows a general view of the work in hand, and the other 
one of the sections more in detail. 

The points are I 2 ft. long, 100-ft. radius. and are made of 

from the heel of the point to the diamond crossing. All run­
ning surfaces and grooves for the wheel flanges and plow are 
accurately planed to their respective curves to insure smooth 
running and accurate gaging. The yokes are made of the best 
cast-iron, with the exception of some used at the diamond 
crossings. which, for special reasons, are huilt up out nf 
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S l'ECI.-\L TRACK \\'ORK FOR LONDON TRAMWAYS 

angles and steel plates. The slot points are of Hadfield's patent 
design, which insures that no matter in what position the 
tongue lies the width of the slot is always the same. It also has 
the advantage of keeping the slot free from stones, dirt, etc., 
so that there is no danger of the slot tongue sticking when the 
track tongnes are operated. 

SPECIAL TRACK WORK FOR Lo.r,.;noN TRAi\IWAYS 

a special grade of Hadfield's toughened cast-steel-all the 
running surfaces being planed as well as the bed of the tongue. 
The tongues are made of Hadfield's "Era" manganese steel, 
and are all ground true to radius and gage. All crossings, 
that is, the track over track and track over slot crossings, are 
made of toughened cast-steel, but at the points of intersection 
have insert pieces of Hadfield's "Era" manganese steel. All 
the work has been so designed that the number of joints is 
reduced to a minimum; for instance, the diamond crossings are 
formed of four castings, and the wing and main crossing cast­
ings, which in some cases are 23 ft. to 24 ft. in length, extend 

Another very important feature of the slot points is the 
provision of an arrangement whereby the wheels of bicycles 
and other narrow-wheeled vehicles are prevented from getting 
into the slots. The risk of serious accidents is, therefore, con­
siderably reduced. They are also constructed in such a way 
that they can be taken to pieces in a few minutes for inspection 
or adjustment. 

Visits were afterwards made to the machine shop, smith's 
shop, annealing and grinding shops, where tramway work was 
seen in all stages, and thus a most interesting and enjoyable 
afternoon terminated . 
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RECENT TYPES OF SIEMENS' DYNAMOS AND MOTORS 

Siemens Brothers & Company. L td. , of Lo11do11 and Wool­
wich, E ngland, haye recently designed some standard types of 
direct-current generators and motors. T hese are to be manu­
factured at their new Sheffield works, wh ich, when completed, 
ll" ill l,e nn e of the hcst equipped in Great Britain. T he new 
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,ks ig11 s embody the lie :-.t iea turcs ot direct-cu rrent mac hine~ 
and are of th e high est class both elect ri cally and mechanica lly .­
T lw work has been ca rri ed 011 unde r the able supervision oi 
\ . S. Cliit , who \\' as ior a long t ime chief d raug hh man of the 

l rucker-\\ ' heekr C,Hnp:rny. of New York. 
T lw 111achi11 e:.. have liee n di vided in to fo ur clas!'-es. acconling 
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'·C" TYPE )l:\CIIINE, COl\f!\fUTATOR EXD 

to size, as follows: Type "B," from ¼ B. H. P . to z B. H. P .; 
type ·'F ," from 2 B. H . P. to 50 B. H. P. ; type " G," from 50 
B. H. P. to 125 B. H . P .; type ' 'H," from 75 kw to 3000 kw. 
Of these, types "G" and " H' ' are especially suitable for tram-

vvay work. In all of these types the armatures are of the 
slotted drum-type form-wound, and with field coils form­
wound. The type including machines from 2 hp to 50 hp is 
made in two forms, open and inclosed. The magnet frames 
of al l machines are of cast-iron with wrought-iron poles cast­
welded into the fram e and fitt ed with laminated pole-shoes 
sc rewed to the pole-face. 

SPECIAL CAR FOR LONDON UNITED TRAMWAYS 

T he British Elect ric Ca r Company, Ltd. , of London am! 
Manchester, has completed a contrac t from the London United 
Tramways fo r a special ticket car which is giving grt'at 
sat isfaction. It is used to ca rry large boxes of conductors· 
tickets and other tramway suppli es from the main <l epot to 
the different di strib11ti11g points 011 the system. 
T he car has wide slid ing doors on eitherside. 
with a small jib crane running on rollers, ca-
pable of heing mo,·ed out about 2 ft. 011 either 
side, to enable stores to be hoi sted and traversed 
t11 tbc interior of the car. Step plates gin 

SU PPLY CAR JOR L ONDON 

easy accc:-s to the roof, whi ch is surrounded by a hand-rail , 
and is es pecially strengthened to ca rry heavy supplies, etc. 
T he ca r is painted royal blue outside, to harmonize with part 
of the London U nited Company's rolling stock. T he truck is 
of the " B. E." 56-type. 

TWO IMPORTANT CHANGES 

T\\"o appointments of well-known street railway offi cial s were 
a1111ou11ced last week. One was the acceptance by Richard T. 
Laffin, ge11eral manager o f the \Vorcester Consolidated Street 
Rai lway Company. of th e office of general manager of the 
:vfanila Electric Railway, Light & Power Company. Mr. 
Laffin will leave \Vorcester about J an. I , 1904, fo r the Philip-
1,ines. T he company at Manila has recently been organized by 
:\few York, P hil adelphia and Detroit capitali sts to operate all 
the lines in Manila, as described in recent issues of this paper. 

The other appointment is that of Albert H . Stanley, general 
superintendent of the Detroit United Railway Company, as 
assistant general manager of the Public Service Corporation 
of Newark, N . J. This office has been created for Mr. Stanley, 
whose duties will consist largely of handling the movement of 
cars, while the other work in connection with the management 
of the company will be handled by General Manager \Vheatly. 
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BLOCK SIGNAL SYSTEM · 

The American Automatic Switch & Signal Company, of 
(.;hicago, is a new corporation which has purchased all the 
block signal patents originally issued to Robert Skeen. Signals 
were made under Mr. Skeen's patents for several years by a 
company at St. Louis. The new company has purchased all 
the patent rights under which the St. Louis company was 
manufacturing block signals for electric roads, and engaged the 
services of Mr. Skeen, the patentee, who 
was form erly connected with the East S t. 
Louis road, where his signals were orig i­
nally installed and are still in operation. 
These patents date back as far as. 1896, 
and cover broadly some very important 
features in automatic block signals for 
electric roads. 

The form of signal employed in this 
system is shown in the accompanying cuts, 
Figs. I, 2 and 3. A ll the mechanism of 
the signal is inclosed. In each signal box 
are two diamond-shaped targets. When the 
signals are employed on a single-track road 
between turn-outs , as is generally done, the top target shows 
red, as in Fig. 1, when a car is approaching in the block ahead, 
and the bottom target is not displayed. If there is a car in the 
block ahead traveling away from the signal, the top target 
is not displayed and the bottom target shows white, as in Fig. 2. 

Opposite each of these targets in the signal box are lamps 
showing colors similar to those displayed by the targets. The 
targets are not dependent for their movement upon the lamp 
circuits, and will operate whether the lamps light or not. When 
no car is in the block, as in Fig. 3, bot~ targets are in a hori­
zontal position, and the lamps are all out. The same signal 
can, of course, be employed for blocking on double-track roads. 

the ru les under which this sys tem must be operated no motor­
man is allowed to proceed into a block until he sees his signal 
change from normal to safety, which it should do when his 
1 roll ey wheel passes the contact strip which actuates the signals. 
In the wiring diagram, snppose a car to lie leaving the siding, 
S, at the right, and going to N at the left. Before proceeding 
past the contact strip at A, the motorman wonld, of course, see 
that the signal did not show clanger. \\'hen th e trolley wheel 
touches the contact at A it sends a 111ome11 ta ry trolley current 

T roll!!)' 

S treet Ry,Jouroal 

through the switch, B, i11:--ide the signal, and into the hue wire, 
C, where it divides, part goi ng into the coi l, W , wh ich is a 
solenoid operating the white target, and then passing to ground. 
The operation of this white target solenoid also closes a switch 
in the white-lamp circui t T he other part of the current flows 
from the line wire, C, to the signal at the other end of the block. 
where it enters the solenoid, R, which throws to "danger" the 

. red target. This current from there flow s to ground. After 
the red signal is thrown to "danger'' the red lamps are lighted 
by the closing of the switch, H , which is operated by the 
solenoid. One end of this switch is connected to the line wire, 
C. which con nects to the coil. R. The current will then flow 

FCGS. 1, 2 AND 3.-SHOWI NG THREE DISTINCT SIGNALS 

The targets are 9 ins. x 9 ins., and the bull's-eyes 4 ins. in 
diameter. 

The operation of the signal can best be unders tood from the 
accompanying wiring diagram, Fig. 4. In the diagram, as it 
stands, both signals are a t what is called normal, or "no signal" 
position. This is as they would stand with no car in the block. 
This normal position, however, is not a safety position , as by 

from the trolley or feed wire through the red lamµ s and the 
switch, and thence through the coil. R. to the ground. Part of 
the current, after it leaves the red lamps, instead of passing 
through the coil , R, will flow from line wire, C. to the signal 
at the right-hand encl of the block, there flowing through the 
coil, W, to ground, thus keeping the white target displayed. 
This white target, it will be remembered, was already put in a 
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,-ert ical position by the trolley whee l when it made contact a t 
A. The white signal a t the entrance to the block cannot, there­
fore, be displayed unless the red signal a t the fa r end of the 
block is set, because if the red signal solenoid fail s to act or 
fa lls back to normal position, it opens the circuit holding the 
white signal at the entrance to the block. T he white signal 
cannot stay up afte r the t roll ey wheel lea-ves the contact a t 
A, unless the red signal at the siding ahead has been set and 
the switch connected with it closed. T he car, on reaching the 
siding at the end of the block, makes contact at D, which sends 
current into coil E, causi ng the red ta rget to disappea r a nd 
opening the reel lamp circui t, as well as a llowing the white 

to permit the plungers to work instantaneously under a brie f 
contact, without having to overcome at once all the inertia of 
the targe t. The spring will cause the target to follow the 
movement of the shaft in a somewhat longer space of time 
than it takes the shaft to make the movement. 

T he trolley contacts, which are placed in the overhead line, 
and under which the troll ey runs to actuate the signals, are 
two strips of hickory, r¾ ins. x 2 ins., in cross-section, and 4 ft. 
long, with plates at each end to bol t them together, and two 
strips of angle-iron screwed to the inside of the I-in. space 
between them, so that the trolley wheel, in passing, touches both 
angle- irons. T he end plates have holes in their centers cor-

r esponding to the size of 
the stud in the trolley wire 
hanger, which screws into 
them, thereby holding the 
contac ts on the trolley wire. 

In the wiring diagram, 
Fig. 4, both the setting and 
release contacts, A and D, 
are shown in the main line, 
so that a car would reach 
them afte r passing off the 
siding. T his is the arrange­
ment that should be em­
ployed where the siding is 
not always taken ·· by the 
car going in any one di­
rection. If the sidings 
have spring point switches, 

FIG. 5.- SOLENO IDS FOR RED SI GNAL FIG. G.- SOLEN' OI D FO R W HITE SIG NA L so that all cars pass to the 

ta rget at th e entrance to the block at the other end to disap­
pear , and opening its whi te lamp circuit. S ignals are then at 
normal posi tion aga in. T he obj ect of switch B is to prevent 
both signals be ing thrown at once by diffe rent ca rs. The lamp 
circuits at both signal boxes are fed by three lamps in series, 
independent of the signal lamps. I n case any of the line wires 
a re open the signals remain locked in whatever position they 
were a t the time of the break. A t fir st thought thi s might seem 
to be a dangerous condition, and it would be if these signals 
were to be operated under the same ru les that steam road 
signals a re operated. S ince, however, the signals must operate 
from normal to safety position in sight of the motorman as he 
approaches a signal, there is no reason why a signal stuck at 
safety position should create a dangerous condition, because 
a signal so stuck does not indicate safety. 

As th e mechani ca l arrangement of the switches is not alto-

FIG. 7.-TROL L EY CON TACT 

gether plain from the wiring diagram the working parts of the 
red signal solenoids and of the white signal solenoid are illus­
trated here in perspective. The two solenoids for the red 
signal, F ig. 5, which work on opposite ends of the same rocker 
arm and actuate the target, also operate the switches B and H , 
shown in the wi ring diagram. These switches are provided 
with contacts of carbon, as shown. In whichever position the 
r ed target is left it is locked in that position by a peculiar ar­
rangement of the rocker arm and solenoid plungers until it is 
actuated by the current. T he white signal, Fig. 6, on the other 
hand, returns to normal position by gravity when the current 
is interrupted in its solenoid. The targets are not rig idly con­
nected to the shaft which the solenoid operates, but, as seen, 
are connected through the medium of a coil spring. This is 

r ight a t the siding, the 
signal releasing contacts should be placed just inside the en­
trance to a turn-out, and the signal-setting contac ts a short 
distance before the exit of the turn-out. , T he signals should 
be so located that the motorman can see them operate both 
upon entering and leaving the block. 

A rather novel application of these signals has been made on 
S toney Island Avenue, in Chicago, where, owing to the con­
struction of an intercepting sewer, a number of different lines 
converge and operate over a single track fo r a distance of about 
a block. In this case the signal circuits are controlled by a 
man stationed in a tower within sight of both approa~hes. 
S ignals are operated manually instead of automatically in thi s 
case, because there are two companies using the single track, 
and each company has its own t rolley wires. In fact, the single 
track is simply an over lapping piece of double track, and there 
are in all four trolley wi res over it. As the arrangement is only 

temporary manual control is adopted, 
to avoid all confusion and complica­
tion which might arise with so many 
converging routes using the one strip 
of t rack. The accompanying views of 
the signal installed and in operation 
are of this particular installation. 

Vvhen the signals are used on third-rail roads the only modifica­
t ion in the apparatus needed is to use a short section of third 
ra il opposite the regular third ra il in place of a trolley contact. 

••• 
A prominent rai lroad engineer volunteers the following 

opinion: W hen the headway between trains is 30 minutes to 
60 minutes there is a good opportunity for sandwiching a 
"limited" car between the locals. To do this, however, it is 
necessary to employ the methods which have enabled steam 
railroads to accomplish the same thing. Their system is the 
outcome of years of experience and has cost them millions of 
dollars. I t is free to be adopted by any electric road. Some 
of them have adopted it; others are paying for not having 
adopted it. 
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THE CAPILAR OIL FILTER 
The accotnpu11yi11g illustration shows a new oil filt er made 

by the Capilar Company, of Philadelphia, and which depends 
on a very old principle, but one which has only recently been 
applied to oil filters. In fact, it is somewhat strange, that 
although the phenomenon of capillary action has been known 
for so long, oil filters up to this time have been constructed 
entirely on the gravity principle. The name of the Capilar 
filter practically describes its construction, toge ther with the 
fact that dirt does not climb, although oil does. All water 
brought over by the oil from the steam cylinder or from any of 
the bearings is separated from the oil during the filtering pro­
cess. In this way the oil in the storage tank i~ perfectly clean. 
The wicking in the Capilar filter being saturated with oil when 
the filter is put in service has no affinity fo r water, and the 
separation is absolute. The manufacturers claim that thi s can 
easily be proved by the simple experiment of fillin g a glass with 
some water and polluted oil and 
then filtering it through an oil ­
saturated lamp \Vick on the capillary 
principle, as shown in the small cut 
herewith. 

The construction of the filter is 
shown in the sectional engraving. 
The oil is poured into the upper 
chamber of the filter. On the sur­
face of this oil is the filtering 
chamber or float, which consists of 
the filterin 0 wicks, collecting cham­
ber and conducting hose, by which 
the clear oil after passing through 
the wicks is led to the lower or 
pure oil chamber. In the larger 
sizes of filters provision is made so 
that the upper chamber can be con- .....,_L-~-----''"' 

nected to a continuous lubricating CAPILAR OIL FILTER 

system if one is used in the station, 
while the lower chamber is connected to the suction of the 
pipe pump and delivered to the storage tank. 

The filtering wicks may, when required, be quickly removed 
and replaced after cleaning out the col­
lected impurities. 

Another advantage of the filter is that 
it maintains an absolutely constant flow 
of filtered oil. If circumstances should 
demand a filter IO ft. high the flow of 
clean oil would be the same in the 
Capilar, whether IO ft. or IO ins. of oil 
for filtration were contained in it. A 
filt er having a capacity of I gal. an hour 

PRINCIPLE OF OPER-
ATION OF THE at a temperature of IOO <legs. F., gives a 

CAPILAR OIL FILTER continuous flow of oil at that rate all day 
and eYery day as long as the oil supply 

continues, irrespective of the quantity of dirty or clean oil in 
its tanks. In this respect the manufacturers claim that the 
Capilar filter is superior to one depending entirely on gravity, 
as the filtration in a gravity filter varies according to the clean­
ness or dirtiness of the filtering medium, and the pressure or 
weight of oil acting upon it. 

PAINTING THE INTERIOR OF THE NEW YORK SUBWAY 

The accompanying cut exhibits a portion of one crew paint­
ing the section of the New York subway betw<'en S ix tieth 
Street and Forty-Seventh Street. The 111ateria'1, known as 
Asbestine fireproof paint, controlled by the Alden Spear's Sons 
Company, of Boston, Mass., and especially prepared for under­
ground work, is applied by the employment of a small, clever 

clevice, tccl111icully tcr1t1ed "stJraying machine.'' For co11vc11i~ 
e11ce in changing the location of the machine as the work pro­
gresses, it is stati oned upon a set of platform trucks pa rticularly 
designed to nm on the subway track. T he machine is simple in 
construction. lt consists of a 6-in. x 30-in. air chamber, which 
stands perpendi cularly over a cloublc-act in g pump. A long 

P AI NTI NG THE INTERIOR OF THE NEW YORK SUBWAY 

handle g ives a powerful leverage and by g radual st rokes a pres­
sure of 100 lbs. to 120 lbs. is easily mainta ined. T he paint is 
drav,m to the pump through a 1-in. suction hose and di str ibuted 
through two or more ,½-in. discharge hose. One man at the 
handle can furni sh sufficient pressure to supply ten or a dozen 
discharge hose. A t the end of each distributing hose is a long 
spraying rod supplied with a nozzle with a minute aperture, 
through which the paint is fo rced in the form of a spray. 
Various descriptions of nozzles are manu fac tured, which 
change the nature of the spray, Each spray ing rocl is guided 
from right to left by an expert operator or sprayer, the stream 
being controlled by the sprayer hy means of a stopcock. T he 
long rod renders scaffolding entirely unnecessary, which would 
materially impede the progress as well as increase the expense. 

It is conserva ti vely estimated that ten men with the as­
sistance of thi s apparatus can perform the same amoun t of 
work in the same length of time as IOO men using the old-style 
brush method of applicati on. 

The quant ity of paint whi ch will be consumed on thi s single 
contract can only be approximated. T he figurC' is se t a t 250,000 
gals., or about 100 carloads. 

Reports of the tests now being macle on the Il<' rli n-Zossen 
road are be ing cabled to thi s country. On Sept. 17 word was 
received that a car was operated at a speed of I06 4-5 111. p. h. 
T his is an increase in speed over the maximum obtai ned during 
the experiments last year. On Sept. 21 still better results were 
obtained, for the cable despatches said that in a burst of speed 
a maximum of I 14 m. p. h. was reached. 
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BALL-BEARING JACK 
The Chautauqua Traction Company, opera ting between 

Jamestown and Stow, around the western shore of Lake Chau­
tauqua, has lately placed in commission several fine semi-con­
vertible cars built by the J. G. Brill Company. Between James­
town and Stow are the towns of Celoran, L akewood, A shvill e, · 
Mayville, Chautauqua and V ictori a. T he large number of vi si­
tor s to thi s popular region in the summer has mqde it necessary 
fo r the company to add larger cars to its equipment of a type 

COM Di l\" ATTO l\" CA R FOR J AMEST O\i· l\" 

suitable for th rough service. The cars, as shown in the illus­
t rations, are of two types-straigh t passenger and combination. 
T he straight passenger cars a re mounted on 27-G trucks, 
capable of 30 mi les an hour, and the combi nation cars on 27-E -1 
t rucks, capable of a very h igh speed, and thi s la tter type ,viii be 
used for express. T he cars present a handsome appearance 
with their inclosed vestibules, steam car roofs and handsome 
coloring- black with g reen lines, gold lettering and decorations. 

T he stra ight passenger cars a re sea ted fo r forty - four passen­
gers, the seats being 36 ins. long, and upholstered in plush ; 
havi ng no window po:: kets the seats a re brought against the 
side lining between th e posts, the sides being 2 in c; _ thi ck and the 
width over the posts 8 ft. 2 ins.; the 
a isles a rc. therefore, 22 ins. wide. In­
teriors arc fi n ished in cherry, a ll neatly 
colored, carved and decorated ; the ceil ­
ings are o f cl ccoratecl birch ; th e interior 
tri m throughout is solid bronze of ample 
proportions, including fi ve basket rack" 
on either side. Length of cars over end 
panels, 30 ft. 8 ins. ; m·er vesti bules , 40 
ft. 1 in.: from panel o,·e r vestibule, 4 ft. 
8¼ ins.; \\'iclth over sill s, 7 ft. 101/2 in s.: 
m·er posts a t belt, 8 ft. 2 ins.; sweep of 
posts, 1 ¾ in s. ; from center to cente r oi 
posts, 2 ft. 8 ins. ; th ickness of corner 
posts, 3¾ ins., and of side posts, 3¼ ins. 
Side sil l, size 4 ins. x 7¾ ins., pl ated on 
th e inside ,vith ¾- in. x 12-in. pl ates, to ,vhich are substant ia lly 
secured the lower port ion of the posts. T he 27-G trucks on 
which these cars a re mounted have a wheel base of 4 ft., axles 
4½ ins. in diameter, and 33-in. wheels. 

T he combination passenger and baggage cars a re 31 ft. 8 in s. 
over end panels, and 41 ft. 1 in. over vestibules. The other 
dimensions a re the same as in the stra ight passenger cars. The 
passenger compa rtment is 17 ft. 2 ins. long, and the baggage 
compartment 14 f t. 6 ins. The passenger compar tment seats 
twenty-four passengers , and the baggage compartment has 
folding seats for the use of smokers. The 27-E-1 trucks have 
a wheel base of 6 ft., axles 4_½ in. in diameter and 33-in. wheels. 
All the cars are equipped with four 55-hp motors each. Weight 
of a straight passenger car , trucks and motors is about 43,000 
lbs., and of a combination car is about 46,000 lbs. 

T he accompanying cut is an illustration of one of Gaston 's 
A . B. C. ball-bearing jacks, partially cut down to show com­
plete workings. This type, for which Wendell & MacDuffie, of 
New York, are the exclusive Eastern railway agents, possesses 
a number of valuable features meriting description. 

BALL-BEARIN G JA CK 

.-\ s implied by its name, ball-bearings a re extensively used in 
thi s j ack to overcome fri ction. The we ight rests entirely on 
the balls. Ball bearings a re a lso used in each end of the worm 
screw to catch the thrust in raising and lowering loads. To 
fu rther reduce friction vaseline is used fo r lubrication. This 
is kept in an au tomatic grease cup, held in place at the bottom 
of the jack hy a set screw. 

T he post can be quickly screwed up to the load by hand, 
thus sav ing time, be::ause w ith other jacks it is necessary to 
turn th e lever until the top of the post reaches the load. An­
other time-saving fea ture of thi s j ack is tha t as soon as the 
load is released the post goes clown automatically to its original 

P ASSENGER C AR Fon J AMESTOWN 

position. T hrough the use of interchangeable posts and gears 
three speeds a re obtainable-slow or two revolutions of the 
gear to the inch ; medium or one revolution to the inch; fast or 
one revolution to 2 ins. 

The mechani sm of the jack is very simple and durable. The 
gear is made of Coe bronze, which is almost frictionless, and 
the screw and worm are of cold-rolled steel. All parts are 
interchangeable, and the cost of maintenance is said to be light. 
The jack can be used in very close quarters, thereby insuring 
the lifting of the weight in any place under which the head of 
the jack can be placed. 

It is to be hoped that there may be fewer interurban roads 
built which deserve the appellation bestowed upon them by a 
well-known engineer-"monuments of efficient salesmanship." 
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THE CHICAGO UNION TRACTION COMP ANY'S NEW CARS 

The order for 100 new cars, which the receivers of the 
Chicago Union Traction Company recently placed with the 
St. Louis Car Company, as mentioned in a previous issue of 
the STREET RAILWAY JOUR NAL, is for a semi-convertible type 
of car, employing the well-known Robertson channel steel 
sills, which permit of low car body and low window sills. The 
cars will be 28 ft. over the body corner posts, with 6-ft. vesti ­
bules at each end, making the total length over bumpers 41 ft. 
Platforms will be equipped with double folding gates. The 
car width is 8 ft. 4 ins. , 64 in s. narrower than the.cars built 
by this company for the Chicago City Railway. In the middle 
of the car six cross-seats are placed, and at the encls, occupy­
ing the balance of the space, longitudinal seats. A ll the seating 
will be made by the St. Louis Car Company. The interior 
finish will be of cherry and the trimmings of bronze. On each 
side will be six windows, eac h 46 ins. wide. These windows 
are similar to those used on the Chi cago City Railway Com­
pany's cars. The paneling on the car will be concave and con­
vex instead of straight, as on the city railway car just men­
tioned. Each car will have twenty incandescent lamps and 
also illuminated signs. The trucks are the St. Louis Car Com­
pany's No. 47 short-wheel-base truck, with rigid frame, 
adapted for outside-hung motors, and the sand-boxes will be 
made by the same company. An early delivery, during the 
months of November and December, has been promised, which 
is remarkably quick work for such a large order. 

The motor equipment, four General Electric 70-motors, will 
be put on each car. This motor is a new type, designed at first 
especially for the Milwaukee Electric Railway & Light Com­
pany, and containing a number of new features, which were 
described in the STREET RAILWAY JOURNAL of Sept. 5, 1903. 

•• 
NEW TROLLEY CATCHER 

One of the most annoying and common accidents in troiley 
:--ervice is to have the pole lea,·e the \\"ire, tlot only causing 
numerous delays but serious injury to the oYcrhead construc­
tion. To overcome this defect a simple and effect ive trolley 

FIG. 1.- TROLLEY CATCHER COMPLETE 

catcher ha:; been recently perfected by Johnson & Morton , of 
Utica, N. Y. This contrivance is shown complete in Fig. r 
and in detail in Fig. 2. 

Regarding it s operati on it may be noted that the rope draw 
rests by its own weight on a bearing i11 the case without a cap. 
The slack trolley rope is wound on the drum by a plain coiled 
spring. When the speed of the unwinding cord is suddenly 
increased the drum is Ii fted from its bearing before the cord 
unwinds, and a ratchet on the drumhead engages a stationary 
tooth in the case above it, thu s preventing the turning of the 
drum. This action is so rapid and positive that barely half an 

inch of rope is paid out before the catcher operates, and the 
trolley pole is kept below the span wires. 

The catcher will coi l rs ft. of ¼-in. rope. Although ¾-in. 
rope may be used the former size is recommended. The heavier 
rope is not required with this catcher, as the movement of the 
trolley poles after leaving the wires is so short that the severe 
strains from suddenly stopping it are avoided. The base is fas­
tened to the bar by three bolts, and by the use of a bayonet lock 
the catcher proper can be removed by a half-turn of the case, 

FIG. 2.- DETAILS OF TROLLEY CATCHER 

but accidental loosening of the case is impossible. Thi s method 
makes it possible to use only one catcher upon reversible cars, 
as a base can be fastened on each end and the catcher trans­
ferred when the trolley is reversed. A chain is provided on the 
cord drum, so that the trolley cord can be attached by a hook. 
A crank extending from the head of the case is connected with 
the cord drum so that the spring can readily be wound up. The 
head of the case is fastened by a latch joint, arranged to be 
taken off instantly, but which cannot come loose by accident. 

The spring, cord, drum and interior of case are made easily 
accessible by simply removing the case-head. The spring is 
held in a recess in the case-head and can be removed without 
tools for replacement or inspection. 

The construction and principle of operation are shown in 
Fig. 2. To pre,·ent \\"Car both the bearing in the case and the 
head arc of chillecl iron. T he drum shaft and spring shaft 
are of the best mild steel and easily renewed at trifling cost. 
The rack upon the cord dnim is of chilled iron and the catch 
nf case-hardened steel. The spring is rs ft. long, made of 
tineh· tempered steel. and \Yinds t1pon a shaft r in. in diameter. 
insu~ing dt;rability. 

TROLLEY SUPPLEMENT OF THE SPRINGFIELD REPUBLICAN 

The second section of a recent Sunday issue of the Spring­
field (:i\fass.) "Republican" \\"as what might be called a trolley 
,-upplemcnt. This section of the paper consisted of tweh·e 
pages, the first five of which were devoted exclusively to the de­
scription of trolley routes in the vicinity of Springfield and to 
advertisements from street railway companies of the attractions 
of their lines for pleasure traffic. The first page was devoted 
entirely to matter descriptiYe of the various resorts, a pleasing 
introduction on the development of the trolley lead ing up to this 
matter. The other four pages ,,·ere made up of descriptive 
matter and advertisements from street railway companies of 
the special features which they offer. This scheme of com­
bining- editorial a11d advertisi ng issues seems to be novel in con­
nection with the exploitation of street railway features, and 
should prove beneficial to both the paper and the companies. 
T he idea, it would seem, is worthy of serious attention at the 
hands of street railways and papers in other parts of the 
country. 

•• 
T he leading theaters of Columbus, Ohio, have completed 

arrang-ements with the interurban railways entering- the city 
,Nhcrcby the latter will operate special theater cars during the 
coming winter season. 
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LONDON LETTER. 

(From Our Regular Correspondent.) 
A t th e last meeting of the Liverpool Tramways committee, the 

general manager ,reported .that the Board of Trade has sancti oned 
an increa sed speed of the eorporation electric cars. \ V c under­
stand that hitherto the m aximum a,·erage speed of the cars under 
the o ld limits was 5.8 miles an hour , and that now the cars m ay 
legally be dri ven at a maximum ave r age of 8 mil es an hour. It is 
believed that th e actual spt:ed of th e cars will not be incr eased 
to any material extent , and p ractically the o nly effect of the of­
ficia l sanction will be t o leg ali ze th e existing practice. 

The Aberdeen Suburban Tramways Co mp any has d efinit ely de­
cided t o proceed with its undertakin g. Of the £72,000 of capital 
asked for, applica tio ns fo r o nl y £25,000 haYe been rece ive d; and 
olwiously it was quit e impo ssible in these eircumstanees that the 
direc tors could proceed to carry their ·whole scheme into execu­
tion. At a recent m eet ing, however , of th e shar eh olders it was 
resolved to go on wi th the undertaki n g to th e extent of the m eans 
available. 

T h e bui ldin g of the transformin g stati on w111ch is being erected 
at Birkdale in connectio n with the electrifi cation of the L. & Y . 
Railway lin e between Liverpool and Southport is now completed. 
At th e Formby power station the boil ers are bein g placed in po­
sition. Gan gs are working o n the lin e itself both towards, and 
away fr om, So uthport, and th e work o n the line will soon be com­
pleted. 

An interesti n g n:port on the question of half-penny tram way 
fa res was r ecently issued to the Glasgow Corporation Tra mways 
co mmittee by J ohn Yo un g, the general manager. 

c\ s the outcome of in(Ju irics addressed to over fift y corporat ion 
tramway m anagcrs throughout the cou ntry h e arriY es a t th e con­
clusion that the o pinion of the various corporations is not at pres­
ent generall y favorable to the adoption of ha lf- penny fare s, al ­
though seycn of them-including Glasgow-h a,·e such fares in op ­
erati on o,·er their wh ole systems; nine han: half-penny fare s on 
ce rtain stages; a nd fo nr or fiyc others issue half-penny tickets to 
wo rkmen. 

In G lasgow the half-penny stage, which is about half a mile , 
was o rig inally o ne-half of th e penny stage, but subsequen tly th e 
penny stage was doublccl, whi le the half-penny stages remained 
practically as they were originall y fixed. Mr. Youn g gives figures 
showin g that o ne-third of the pa 5sengc r s tray e] a t the half-pe nny 
fare, while the receipts from them arc 18 per cent. S ix ty-one per 
cent of the passe ngers travel at the penny fare, the receipts fro m 
them being 69 per ce nt; and 7 per cent of the pa ssenger s travel at 
ove r the penny. the receipts from these being 13 per cent. The 
ave ra ge fa re collect ed per passenger at present is .88d. Last year' s 
accoun ts shu w th at the aye rage cost per passenger was .75d., ex­
ac tl_v J fa rthin gs. T he profit is. th erefore. o nly about one-eighth 
<l[ a penny, \\'hi ch l\ lr. Yo1111g considers a narrow en ough margin 
i11 a bu sin ess of thi s ki nd. TnYesti gation fui-ther shows, he says. 
tha t -al most n11e- hali of the penny passe nge rs traYel little more 
than a mile. or :1.bout the distance oi two h alf-pe nny ;;tages. 

The immediate result. therefore, of doubling th e half-p enny 
stage. as is proposed, "·o uld be to transfer about s.i.000.000 pas­
:-engers from th e penny to the half-penny far e, with the conse­
quence- tak ing the past year·~ experience as a ba sis- th at not 
o nly would th e surplus of £ 100.000 be ,Yiped out, but th e tram­
ways would actua lly be carried on at a loss. Mr. Young accord­
in gly recommends no change in th e present stages and fares. 

The Great North ni Scotland Rail\\"ay Cnmpany is abou t to aug­
ment its suburban sen·ice by the introduction of a number of 
motor carriages. Thv intention i~ to imprm·e th e present subur­
ban se nicc by running 011 the railway at ,-hort interYals of time 
motor carriag·es capable of carrying from fifty to sixty passengers. 
and in connection with which additional ~topping places wi ll be 
pro,·ided for the conYenience of passengers. Senral English rail­
way companies have already introduced thi s system for the pur­
pose of imprm·ing and deYe loping th eir suburba n traf-fic; and the 
success whieh is understood to have crowned their effort s leads to 
the hope and belief that th e enterprise of th e Great :N"orth Com­
pany will be similarily rewarded. 

An important project is on foot for the const ru ction of electric 
tramways at \Vok in g and a light railway connec ting that po pulous 
neighborhood "·ith Chobham. \\Tindlesham an d I3agshot. At 
present there are no facilities of any kind for g iYin g chea p and 
ready access to this pleasant part of Smrey, which the sch em e in 
question would open up for residential purposes. in addition to 
g reat_]y benefiting the farmers and tradespeople. Railway and 
tramways would also furnish a direc t means of access to a verv 
extensive area of \Va r Department land, valuabl e as a mancetn:­
ring ground. The promoters, wh o state th at the required capital 
is already g uaranteed. haYc sceurerl the co-operation of the Lon-

don & Southwestern Railway Company, with whose system tht: 
light line will connect at Woking and Bags hot. A suggested 
future extensio n of the scheme is the construction of another line 
through Send a nd Ripl ey to Effingham Junction. Public opinion 
throughout th e di st ri ct affected is said to b e strongly in favor of 
the proj ect , a nd a Board of Trade order will shortly be applied for. 

S ir J ohn Wolfe Barry has issued hi s award as umpire in the ar­
bitrati on which has reee ntly been h eld to determine the amount 
to be paid by the London County Council to the Metropolitan 
E lectri c Supply Company (Ltd.) for th e compulsory acquisition 
by the coun cil of th e co n1pany 's generatin g works at Sardinia 
S treet, Lincoln 's Inn-fields, made necessary by the construction 
of the n ew avenue from Holborn to the Strand. 

The London Improvements Act, 1899, provided that , in addition 
to Yesting in the n ew co mpany a site o f equiva lent area to its pres­
ent o ne, th e co un ci l \\"as to pay to th e company a sum equal to 
th e costs and expenses of erecting and fitting up a new generating 
statio n upon a new site with new plant o f a capacity to generate 
and supply electrica l en ergy to an output of not less than 4000 kw , 
and all expenses incurred in r eplacing, relaying, and a1terating 
mains. The amount of the award is £183,150. 

\ Vhile the new electric tramways on the Tooting lines are prov­
ing a g r eat success. som e difficulty is being experienced in con­
necti on with the altered arrangem ents on the Streatham cable 
route. Pending the electrification of this line, the County Council 
decided to h ave certain o f the new elect ric cars fitt ed with special 
appa ratu s, so that they could be run from the termini at the 
bridges to Kennin g ton by mean s of electricity, and then over the 
existing rout e fr o m Kennington to Streatham by cable. Doubts 
we r e fr eely expressed as to whether the cable was sufficiently 
.-;trong to stand th e ex tra str a in of the new cars, which are much 
la rger and h eavier than the old o nes. and these fears have since 
bee n justified. Of the twenty elect ri c cars fitt ed for working on 
the co mbined systems about ten o r fifteen have been running daily 
during th e past two or three weeks, and observations go t o prove 
that the added strain o f a large number of cars would be t oo much 
io r the cable. The original sch eme for combinin g th e cable and 
elect ri cal systems is, ther efor e, to be abandoned. and it may be 
confidently expected that the conver sio n of the cable route to elec­
tr icv traction will be pu sh ed on a s soon as poss ible. The conver­
sion of th e London County Council's tramways from horse to 
electri c tra ction has bee n marked by a substanti al increase in re­
ceipt s. The las t week lv return to hand- that-for th e week ended 
Aug. 22. a ,·e ry wet w~ek- gins th e fol lowin g figures: 

:I'! ilcage o pened ....... . ..... . 
P assengers carr ied ... . ...... . 
Receipt s .................... . 
.\ ggregate fo r yea r ( T-4-+ days) .. 

Corr esponding 
\V eek ended week last 

A ug. 22. 

39½ 
2,53.i.690 

£ Io . .i87 18 6 
207,489 7 IT 

year. 

£8,057 l I I 

177 . .i62 12 JI 

Th e tota l incr ease in receipts as co mpar ed with the sam e week 
laq year was £ 2 . .i.10 16s. 1d., which made an increase d aggregate 
in r th e present year (1 4+ days) of £30,026 r5s. It is true that the 
mileage has increased, but that would not entire ly account for the 
augmented receipts. 

The north ern main road s in fllidcl lesex a re in a s tate of pa rtial 
chaos owi n g to o pe rations in connection with th e constrnct io n o f 
elect ri c tramways. Th e lines h a\"C been laid at No rth Finchley. 
and at \Voodberry Down and T o tt enham new rail s a r e bein g laid 
to take th e place of th ose use cl by the present h or se system. Th e 
Board of Tracie has sa nctioned 15 miles . and the Light Railway 
Commi ss inners a further 26½ miles- the estimated cost of th e 
42 mil es being £1,686.255. T h e l\iiddlesex County Council's 
wh ole ;;chcmc would h aYe give n th e county 150 mil es of tram­
ways , but the bulk of it wa s withdrawn o r r ejec ted. The equip­
ment of the lin es sanctioned is to be provided by th e l\Ie tropolitan 
E lec tri c Tramways, Ltd., and the Council is to receive -+ per cent 
on it s outl ay, and the co mpany the sa m e amount. After that th e 
profits a r e to be divided. 

Th e Bolton Corpora ti on is making an interesting expe riment 
at present by establi shing a motor o mnibus service to Darcy 
Lever, a li ttle industrial subnrb lying about r½ miles from the 
centre of th e tow n. It is understood tha t the cost of laying elec­
tric tram lin es to Darcy LeYer would prove so costly, owing to the 
difficult nature of the road-the vi llage lies in a hollow-as to pre­
clucle the po ss ibility of an electric tramcar se rvice thereto proving 
r emun erative. 

Six members of the London Traffic Commission sailed 
fo r New York o n Sept . 18 to i1westiga te the systems of traction 
and transport in th e United States. Their secretary, L. L. Ma­
cassey, sail ed A ug. 28 to make the necessary arrangements. 

The tenders sent in for the supply of the material of the Mu­
nicipal Electric Tramway for Johann esburg, South Africa, have 
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been published. The tramway com mittee recomm end the accept ­
a nce of the Brush E lectrica l E n g ineering Co mpany 's tender for 
g roo\'ed and Vignoles rail s and fi shplatcs of Belgian make at 
£ 74,549, with 2½ per cent di scount. The Briti sh tenders fo r these 
a rticles were considerably hi gh er. 

Proposals have been made to the local authorities in favor of the 
introduction of trams into Upper Norwood. A canvas of the di s­
tricts through which th e proposed lin e would pass has been tak en . 
and the returns show a majority of three t o o ne in favor of the 
system bein g introduc ed. D emand s wi ll be made to the Croydon 
and Lambeth Council s m ging the extension of the existing lin es 
from Thornton Heath and Herne Hill to Upper Norwood, and 
from Herne Hill to the Crystal Palace. At prese nt there is only 
a ' bus service between th ese places. 

Now that the provisional order for th e Fife elect ric power bill 
has been passed, and only await s th e R oya l assent, consideration 
has bee n turn ed to the proposal of fo rmin g a company in Dun­
fermline. snoken of som e time ago. This company was to have 
been constructed by busin ess m en in Dunfermline and di stri ct 
following on th e notifi cati o n of t}· e es tabli shm ent of the naval base 
at Rosy th. From inquiries made it has been ascertai ned that step s 
will be taken to form this co mpany in th e course of a m o nth or 
so. The idea is to have a line of rails rnnnin g fro m Dunfermlin e 
to St. Margaret's Hope, and probably o th er d istri cts will he 
opened up. 

Yielding to the des ires of th e Leeds Corporation Tra mways 
committee, Councillor R. Alf. Smithson h as \':ithdrawn hi s r esig­
nation of the chairm anship of that tody. 

The report of th e Liverpool Overh ead Railway Company for 
the half year shows th e fo llowin g number of passengers carried 
during the first six months of 1903, as com pared with the corres­
ponding half year of 1902: First cla ss (1902). 656,756; (1903), 759, -
180; second class ( in clndin g tramways, 1902). 2,966,6go; (1903), 
3,334,703; workmen (special r eturn ti ckets. 1902), 1,402,976; ( 1903), 
1,420,II6; total, 1902, 5,026,422; r903, 5,514,089. R eceipts from pass­
enger traffic , £40,858 13s.; miscellaneous receipts and interest, 
£805 13s.; miscellan eous r ece ipts a nd inte r est , £Sos 13s.-£41,-
664 6s.; less wo rking expenses, £32,005 8s. 9d.; deduct inter es t o n 
mortgage debentures, £3,800; add balance broug ht forward De­
cember 31, 1902. £ 4 ,013 8s. 7d. ; less avai labl e for dividend. 
£9,872 5s. 10d. R efe rrin g to thi s report , t he chairman expla in ed 
that the directors prop osed to pay a dividend of 5 per cent on th e 
preferenc e shares and 1¼ per cent on the o rdinary shares, leavin g 
£3,747 to be ca rri ed forwa rd. It is also proposed to make a num­
ber of extensions. 

In consequence of the h eavy rains of last month th e elect rified 
portion of the District Railway was flood ed in two places. Th e 
water partially submerged th e runnin g and negative rai ls. In 
spite of this, h owever, the tra ck c ircuits of th e \\'es tin gh ouse au­
tomatic sig nals, with which th is lin e is cqnipped. ·were not in any 
way a ffect ed, and the trains wer e sign all ed with ont a hitch. 

----♦----
A. C. S. 

,BROOKLYN POWER HOUSE kDAMAGED BY FIRE 

The power house of th e Brooklyn R apid Tran sit Co mpany at 
Fiftv-Second Street and Fir st A,·enue, Bn,oklyn , was the 
sce1;e of a m ost peculiar ancl serious fir e Saturday afternoon . 
Sept. 26. The fire originated in the cabl e tunnel n ear 
Fifty-Second Street, and is sa id to hav e b een caused by dc­
fectiY c insulation. Thi s tnnn el is extr emely large, and nms fr om 
a point half way bct,Yeen th e harbor up to Second Avenne. \Vh en 
the flam es reached the power honse th ey burst in and compl ete ly 
em ·eloped th e machin es in the center of th e building, and soon 
communicated t o th e switchboards. T he roof of the buildin g, 
which is fini shed with yell ow pine, next took fir e, and it seem ed 
that the entire lmilclin g was doo m ed to destruction. Three alarms 
of fir e were turned in . Practically all of the company's lines in 
South Brooklyn were crippl ed at o nce Ly th e fire. Coney I sland 
and th e beach es suffered. a s did al i;o th e " rn sh" h our service from 
New York. It is estimated that there were 20.000 people at the 
races at Graycsen cl , and it was fully three h ours before provi sio n 
could be made fo r handling thi s crowd. A n officia1 esti 111atc places 
the extent of the damages a t $6.;oo. Fortnn at cly for th e c~•m­
pany. the fire did not prove as di sas trou s ;is was at fir st expec ted. 
Some of the elect ri c tra in s o n tlw elevated lin es had lo h e \'nth­
drawn fr o m se rvi ce, but th ey were aj : restored early in the week. 

----♦6-----
Thc clubroom s of th e Sch enc.:t ady Rai lway Benefi t Associa­

tion at th e Fuller Street station . Schenec tady. N. Y .. were for­
mally opened on Thursday evenin g, Oct. r. The o penin g address 
was by the pres ident of th e association, and was followed by a 
most entertaining Ya11deYille pro~n1nm c. The Schenectady Rail ­
way Benefit Assoc iation, as its name implies, is c11111 pnsccl of em ­
ployees of the Schenec t ady R ai lw;: y Co mpany. 

FARES AND FARE PROTECTION* 

DY JOIIN F. OT-DIE i{ 

In the o ld horse ca r davs. wh en fa re co llection s were limited 
practically to one n1t:cliu 111· oi exchange for rides, the conductor 
was placed in ch:ir ge of hi s ca r with the understanding that, act­
ing in th e capa city of agent for the company, he was suppos ed to 
coll ec t as many fares as possible, and to return to the company 
a ll coll ections made. .\t that time the conductor was placed 
~olely upon hi s hon or, and th ere was 11 0 conn ecting link between 
the hands of the conductor a nd the cashi er for the compa ny. Be­
cause of the lack of some material conn ecting link, suspicion on 
the part of companies was naturally a roused as to wh ether con­
ductors were tu rnin g in to the company all fares coll ec ted , and the 
honest conductor wa s confronted with the un ce rtain proposition 
that alth o ug h he would turn in a bsoi utcly each and every fare 
cullected, t here existed the nn cert ainty as to hi s morality because 
of the abse nce of the miss in g link, to wh ich we previously re­
fe rred. Subseqnently the o ld portable !,ell punch was introduced, 
a nd it se rved it s purpose for yea rs. Th e introduction of the bell 
punch forced a change in the system, wh ich taught co nductors to 
settl e upo n the basi s of far es coll ected, to o ne whi ch compels th e 
se ttlement upon the basis of fares registe r ed, and , we believe, we 
can t race to this change the evil whi ch has permeated the opera­
tion to the present day . 

It was soon discoYercd by the unscrupulous conductor that to 
gi,·c a fare for each fa re registered m eant to him to reta in a fare 
fo r each fare not registered, a nd with the portable machin e carried 
upon hi s person he fo und it easy to coll ect fa r es, and to avoid reg­
istration, nr to coll ect fares and register them at opportune times 
upo n hi s uwn register, kept up hi s sleeve for hi s own peculiar 
benefit. 

T h e introduction of elec tri ci ty in recent yea rs. the clamor by the 
general public for reduced fares and th e tmi ,·crsal transfer system, 
l1as for ced upon railway companies, throug h muni cipal and inter­
urban authorities, conditions never dreamt of by the pioneers in 
the business. 

To prevent the use of duplicate punches by unscrupulous con­
ductors. and to provide in a way so m e evidence on the part of 
the passenger that hi s fa r e was paid, the stat ionary clock r egister 
was introdnced, but th e system upon wh ich it operates remained 
unchanged. The con ductor is obliged to turn in only as many 
fares as he rings up. 

The introduct ion of tickets. and. subseq uentl y, the transfer s. 
added complications. and increased the opportuniti es of dishone st 
conductors. if h e regi ster s cash , tickets o r tran sfe rs together , 
and retnrns to the company a total number of ei th er to co rr e­
spond to the total n umber rcg i,t er ed. h e does hi s duty. and it mat ­
ter s not to him how h e m ay be able to suppl y th e ahn ormal quan ­
tity of tickets or t ransfers. f f h e co ll ec ts two denominations of 
cash fa res. it is left for him to dete rmi ne how many of eith er kind 
has been collected. -

f n the attempt to snpply a more r ea sonalJlc way of acco untin g 
and checkin g co nductors. the double r egister fo und its place upon 
many cars i;1 th e country. But the doubl e register. being little 
mo re or less than two r egisters enclosed in o ne case. is operat ed 
upo n the same principle ~,s preYails with th e sin gle registe r , an d 
th e cond ucto r is ed uca ted in th e same old way, to se ttl e npo n th e 
basis of fares registered in stead of making settl ement upon th e 
sa me principle of turning 0\"er a ll collec tions. 

To illustrate the fo r ce of thi s argument, we o nl y allude to th e 
operation with a double regi ster up o n e n c of the large line s in a 
prominent Ohio city. Th e co mpany collects a 5-cent and a 3-
cent c;,1sh fare. tick\.'t s. coupons and tr :rn sfe r s. It s conduct ors sell 
an<l co llect six ticket s for 25 cents, aho twrnty school, o r chil­
dren's. tickets for 50 cents. The 5-cent a nd 3-cent cash fares, the 
six for 2s cents ticket. and the 2½-cent ticket are all connted to­
o-eth er 0;1 o ne si de of the register, the transfers and coupons to ­
;cth cr on the oth er side. The writer recently had occas io n. wit!1 
two adult s and three child ren, to r ide on on e of th e ca r s of thi s 
company. He ga,·e as the m edium of exchange fo r the six pas­
sen gers one 5-ccnt cash fare. two six for 25 cents tickets, one 3-
ccnt ca~h fare and two 2I/2-cc nt tickets. T hese six fare s were 
promptly cou nted together on th e sa m e side nf th e r egister, a nd , 
nf cour se. it ,vas a most fo rci bl e r t'mindcr of h ow inadequate t hi s 
pr11 ccss. a nd what a temptation it must be even to the h onest man 
wh o must acconnt to the com pany fo r six fares of fonr different 
kinds regi stered togeth er. Tn makin g hi s se ttlement, is he nor 
tloing as expected. and ca 11 h e not relieve hi s conscience by turn­
ing over fa res of the fnur d eno minati o ns in sufficient quantities . 
!he total of which \\ill equal th e ;111101111! rrgi c: tcred ? 

• .\hstrnct of pape1· read ~l rncding of lh,· P e nn sylvania Street Rai lway A~so• 
ciation, at Willia msport, Pa., Sept. 23, ]!)03. 
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Surpri sing as it may seem, this operation is no more absurd than 
to register cash fares and transfers together, or to reg ister cash 
and omit th e registration of transfers. If cash and transfers are 
registered together, it mean s for the company a settl ement of fa res 
in either cla ss corresponding to the number registe red, and in 
which case th e conductor naturally makes paper go as far as po~ 
sibl e, and the difference is made up in t he cash fa res. Many com­
panies do not register transfe rs in order to avoid the substitutions 
of transfers for cash in settlem ent, and excuse them selves fo r the 
omission on the ground that transfers have no value. If they 
have no val ue, why a re th ey taken as a medium of exchange for 
a ride, and does not th e knowledge by the conductor of thi s po­
sition taken by t he company rncourage the wholesale and miscel­
laneous di stribution of tran sfe rs, of ,Yl1ich h e is taught they have 
no value? Our observations lead us to the conclusion that where 
transfers are coll ected and not registered, it encourages the op­
portunity for the non-regis tration of cash fares. It mak es it all 
the more difficult for the co mpany to get a line on th e unscrupu­
lous operator. 

\ Ve are now led up to that pa·rt of the operation on which the 
cashier presents him seli. The co nduct or is employed to turn in 
fares collect ed, make out hi s r eport in hi s own way, and based 
on his registe r record. The cashier takes the conductor' s report 
with th e returns made, and it is co mmon practice to call upon the 
conductor to pay t he shortage of the difference between his re­
turns and hi s own record taken from the register. He may have 
colle cted one hundred fares in excess of the number registered, 
tu rn in fi ve, o r six, o r ten fa res short , which is l1is privilege, ex­
pecting all th e while to be called upon to pay 50 cenb, th e amount 
of hi s shortage from th e excess collections of $5 and more. Some 
co mpanies return overages, but th e majo rity collect shortages and 
retain overages. and. a,: the co nducto r holds the key to the situ­
ation, and from hi s returns as compa r ed to the register, knowing 
th e amount of hi s o,·erage , ca n only c0nclude that at bes t it is a 
case 1Jf con<l1.1 ctor ve rsus the com pany, and th e conductor's esti­
mation of the com pany for h olding fJUt hi s mon ey can be none 
the less than th e company's estimation of his own integrity. T he 
cashier, sta ndin g between the co nductor and trea surer, h ol ds an 
unenviable po~ition. He stands betWL'e n the several conductors 
r<:portin g frorn one register. and between all co nducto rs report­
ing to him and the treasurer nf the company. Upon this varied 
and un certain quantity the foun dat ions are laid upo n ,,·hich are 
built the record s and stat i~tics fo r th e co mpany. 

\ Ve have , perh aps. co n,umed time which may seem unnec essary 
in reviewing and poi 11 ti 11g out exiqing < o nditi on~. of \Y hich many 
or all of you are awa re, but thi s n·,·inL \\·hen brought in contrast 
with an exposi tio n <Jf what the Ohmer regiskr anrl ,;y~tem really 
mean. can 011ly brin g you to th e Lett er realizatio n of what WL' 
ha,·e soh·e cl in workin g nut thi s perplexing pruLlem. .\side from 
the Ohmer fare register and system. li t1](· nr no impruYement has 
been mack in thirty years. RaihYay companies are to-day usi ng 
practica ll y the sa nH' styk of .. count ing machin es" (:--o-ca ll ecl reg­
isters) whi ch ,r ere u:--c d \\'ith one iarc-when only a 5-cent fare 
was co ll ec ted. T he ( lhmcr re giste r \\·as crea ted to meet existing 
co nditi ons upon both city and cou ntry operations, and has en­
ab led th e co mpanies tu aha nclon the cld. inaccurate sys tem of 
bookk eeping o n the car-; by the concluctur and th e con<lucto r· s re­
port. T he register now make,; the repurt. In addition it accom­
pli shes the fo ll nwi 11 g: 

1. It makes a separate regi~ tration fo r each iare collected, the 
different k inds of ia res being re giste red separately. 

2. [t k eeps a separate print ed record oi t he colh·c tions of each 
conducto r. 

3- Tt shows a ~eparate indicator fo r ea,· h ki nd oi fares r egis te red. 
The fa re~ regi stered arc sim ultan eously inclic:ited a t Yarious places 
about the car: as the pl atform, on the inside of the partitions. in 
:-- pecia l compartment s oi thc interurban ca rs, etc. 

4. It makes a tot;il regi st ration nf all fa res. irrcspectin: of the 
class. 

5. It is easi ly and ra pidly operated. 
(1. It indicates the direction in which the car is 1110\'ing. 
7. It prin t s the number of fares in eac h cla ss for each half trip. 
8. lt prints the t ri p number. 
9. It prints th e month and day. 
IO. It prints the number of the regi ster. 
II. It prints the number of each conductor (and motorman. if 

desired) , and shO\\'S the platform time he takes and leave s the car. 
12. It fixes the work and responsibility of each conductor. and 

remO\·es all occasion for disputes. From the register record it 
shows th e ,·a?·i ous fares in detail which are collected upon inter­
urban cars running over city lines. 

13. It prints a duplic ate or triplicate record. sh owing a summary 
of the day's business ior each car, irrespec tiYe of the number of 
c-onductors who operate it. The duplicate or triplicate copies may 
go direc t to the treasurer and audito r of the company. 

With all this, it is so ingeniously contrived that it is always 
locked when not in service, and cannot be put into service until 
the conductor's badge number is first printed upon the statement 
enclosed in the register. It does the work of an adding machine, 
a printing press, a tim,~ clock and a cash register. In short, it is 
a marvel of ingenuity and m echanical skill, and with all, its con­
struction is ex tremely simple. It is as valuabl.e and indispensable 
fo r street car se rvice as is the cash register for certain commercial 
enterpri ses. 

T n studying out the solution to thi s problem we did not lose 
sight of the fact that three interests must be considered: First, the 
co mpany's interests; second, the public, and, third, the interests 
of th e co nductor, wh o is the in strument between the company and 
the riding public. No sys tem could succeed which in its operation 
was antagonistic to th e public, and th e system which affords more 
or less protection to the public must naturally be in favor and 
grow in popularity. The indicator is to the passenger a visible 
rece ipt for the fare paid, and assures to him his right t,o destina­
ti on. It insures to the passenger on an interurban line that he has 
not been charged in excess of the regular rates. If, however, a 
passe nger sh ould pay a rs-cent fare, and the conductor shoulo 
register and indicate fo r a IO-cent paym ent, the passenger can 
have his alternative of two conclusions, either the conductor has 
cha rge d in excess of th e regular rate, or has charged the regular 
rat e and receipt ed fo r a less amount, by which action ii is im­
pli ed that s cents of th e rs-cent collection has been appropriated 
to himself. The m oral fo rce supportin g the visible indicator for 
each fare paid will prevent conductors from registering inaccur­
ately just as much as the indi cator to a cash register compels the 
clerk to register the am ount r ece ived. 

Th e conductor is the acting agent of the company, and the re­
sponsibility oi th e company fo ll ows his act s, so that no matter what 
system is designed fo r the conducto r, w~ must not lose sight of the 
fac t that in it s operation it must be designed for the company. To 
employ a conductor with the under standing that he is to collect 
all fare s possible, and to turn over to the company all fares col­
lected, and then in practice ask him to turn only a number of fares 
equal to th e number registered, is working contrary to the natural 
la\\·s. which can only result t o th e detriment of the company. That 
railway co mpanies realize the import of thi s argument may not be 
disputed, but they have been fo rced to accept unwarranted condi­
tions, becanse, until the introduction of the Ohmer register and 
system, there was no o th er m ethod available. 

O ur sys tem is devi sed to teac h and educate conductors to act 
in the capac it y of agent for the company, and as he formerly di<l 
before the adven t of "counting machines," or registers of any 
kind. \Ve tell him to count his cash before taking the car, and 
at the fini,h o f his run to fir !i t tak e out the amount of money he 
had when taking the car, and turn over the balance to the com­
pany. Iu so doing, he can point with pride to the register record 
( onr whi ch h e has no co ntrol) to back up his integrity. The 
hon e!>! (on<luctor 1s delighted with the system which protects his 
o \\·n int crL" sts. The visib le indicator, a t the time he registers a 
fare, r elie\'es from the pa,sengc r any suspicion of doubt the pas­
~cnger may ha,·e as to his integrity. H :l\·ing n o books to keep, h e 
is r elieved from considerabl e mental work, all(] has the satisfac­
tion of knowing that if an hones t mi stake has li een made, it is 
practically the company's mi stake. and it affec t s him only in his 
moral record. Our sys tem pro,·ides that a record be kept for 
each man's work, rewardin g to him good points for good work, 
and bad points, the number of which a re m easnred by the num­
ber of inaccuracies by the co nductor ; in other \\' o rds , he is put 
upon hi s morality, and th e moral worth of every man should be 
measured by his moral record. 

\Ye cont end that every man, woma n :rn<l child should pass some 
medium of exch ange to the conduct or fo r the ride. and that there 
should he a senarate reckoning or accountin g for each made at 
the time . . \ II ti1i s we <lo. With our sys tem we teach and educate 
the conductor to turn in all fa res of every denominatio11 he has 
co ll ected, and hav ing given him mechanical m eans for keeping a 
record of al l fares co ll ec ted, hi s competency will he measured by 
t he accuracy by which hi s record of fares is kept. It seems to be 
the unfrersal system, which goes with all other counting machines, 
to have the conductor se ttl e upon the basis of fares registered. In 
oth er words, with th e old system, you say, to the conductor, "Ring 
up all your fares, for unless rung up we don't get them." 
And yonr conducto r says, "Each fare I get and don't reg ister is 
my 'meat.' " \Vith the old system, in some cases, the conductor 
is taught to register cash and pape- together, and the conductor 
says, " Paper comes easier than money," and counts the paper 
fir st, th en makes up the difference with money. You cannot add 
tickets. transfers and cash together , and get a result of one kind. 
It is as inconsistent with true principles just as an effort would be 
to add fo ur and three together. and endeavor to get 6¼ or 7¼- It 
is a physical impossibility. We say, "Get all your fares; give u~ 
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all you get, and your merit record will tell us your moral worth.'' 
With our system the conductor says, "All I get goes to the com­
pany.'' 

At the end of each trip with your systl·m conductor writes down 
the number of passengers carried. Our system prints with ink 
not only the number of passengers, but th e medium of exchange 
paid by each. Your system, the spotter reports, conductor co l­
lected eighty fares, and registered forty. Conductor says, " I 
didn't," and proves it manipulatin g hi s t1·ip shee t by the Bean sys­
tem, and the company doesn't know who is the liar. Our system 
controls the trip sheet, and nail s the liar. \Vith your system 
passengers haYe no interest in the reg ister. With our system the 
passenger gets hi s receipt from th e register indicator. Ynur sys­
tem makes conflict between the compauy and conducto r- on the 
part of the company to sec how many tares it can make him reg­
ister, on the part of th e cond uctor to omit r egi stration. Your 
system lcaYes both co nductor s and company i11 do ubt. O ur sys­
tem proves the work of the conducto r, and backs np his in cgrity. 
Your system works against nature, and breeds immorality. Our 
system , working with nature, t eaches morals. 

It has been th e custom with rnanu iacturcrs gen erally o f r eg­
isters to send them on trial wherever reque sted , and we have had 
a few demands from managers for machines sent o n trial. \Vith 
one exception since we are in business , \\:e have refuse d sendin g 
registers out on trial for the simple reason that \\"ithout proper 
knowledge of how the machines should be operat ed, mechani ca lly 
and systematically, there would be little h ope for succ ess. 'l/ll e co n­
sider the mech anical operation of ou r registers second of import­
ance to the sys tem which it precedes, and it would be difficult to 
put in successful opera tio n a system by those who ha\" e no t g iven 
the subject sufficient study. 

There has been som e obj ection to our ma nner of puttin g out 
machines upon the rental basi s, but afte r giv ing this matter due 
and careful consideration, it must be apparent that th e register is 
very expensive to- manufac ture and market, and that if sold, the 
price must be put at a figure which might be considered p ro­
hibitive. The charges made by us I ave proved to be very inco n­
siderable compared to the advantages obtained, and, morcoycr , 
the question of cost should never be considered excepting in co n­
nection with what one receives for the outlay. T h e rental charge 
we make is but a fraction of a cent per hour for work you could 
not possibly buy in any o ther way for twenty times its cost. There 
can be no better illustration of thi s fact than referring to the ca,-h 
registers, wl11ch sell fo r from $300 to $400 each , and are universally 
used by all classes of m erchants-from the peanut Ycndcr a nd boot 
black, whose st ock in trade consists of a blacking brush, a bottl e 
of polish and a cash r egister- to hun dreds of r egisters used by 
that Napoleon of all merch ants, your own dist in guished fellow ­
citizen, J ohn W anamaker, of Philadelphia. 

•• 
THE NEW SYSTEM IN MEXICO CITY 

The A meri can capita li sts interested in the Compania l\f exica na 
de Traction (th e l\Iexican Traction Company), r ecently organ­
ized for th e purpose of const ructing and operating an ext ensi\·e 
elec tric railway system in ::Vlexico City, met in New Y ork last 
week for the purpose of in creasing the financial r esources of th e 
enterpri se and determining as to •1·hat rails, cars and power hc,..i se 
equipment will be required for the initial installati on. About 
1000 ton s of 85-lb. gi rder rail s will be o rdered at onc e, and 
the company will a lso be in the market for twenty 40-ft. 
car s, with four moto r equipments of 56 hp each. The power 
house will have an initial capacity of 2000 hp. ·westingh0u se 
equipment will be in stalled. The company has acquired what 
ar e known as the Moylan, Garcia & Requima concess ion s, 
which permit of th e building and wo rking of about IOO 

mil es of road, about 50 miles in the city and 50 miles in 
the suburbs. The company h as al so assumed control over the 
Empresa de! Ci rcuito de Banos, a horse road, 2 miles long, oper­
ating between Belvanera and A lberca, in the h eart of th e city. 
This line will be elect ri call y convert ed at once. The company is 
incorporated under th e Mexican laws. M. R. McAdoo, of N ew 
York, is president of th e co mpany. The other o ffi cers a rc 1Icxi­
cans, but there is an r\m erica n advi sory board of direc tors, co m­
posed of P ittsburg capitalists. T h e directors are: James Il. Oliver, 
Julius Bieler, Reuben M ill er, Sr .. James H. Park and Frank B. 
Smith. Mr. O liver is president, and Mr . Biel er is trea surer. The 
chief engineer of the company is A. T. Montmorency , C. E. , 
Mexico City. George C. Pierce, formerly of the Banos road, has 
been appointed superintendent and electrical engineer of th e new 
company. Construction work will begin at once, and the system 
is expected to be in active operation within eighteen months. 

STRIKE AT NEWARKt Nt J. 
Th ere was a short -liYed strike o f t he employees of the Public 

Servi ce Corporation, o f New J ersey, at Newark last week. The 
strike began late T hursday aftnnoon, Sept. 24, and was declared 
off at midni ght, after tlic company had fo r a second t im e posi tively 
rduscd to co mply with th e demands of th e local b ranch of tht': 
A malgamat ed A ssocia tio n o f St r eet R ai lway Employees o[ 
A merica. Except fo r th e partial ty in g up of the lin es during th e 
time just menti oned th ere was no seri ous in te rrupti on of t raffic. 
T he order to strike was that the men, beginniug a t a ce r tain h our , 
sho uld. on co mpl eting their runs, turn in the company's 
p ro1J cTty a nd quit work ; a nd th e pla n sc-cm s t o have been ~rad u­
all y tu extend the ti c-up to a ll o f the company"s lin es. T hi s wo uld 
have r esulted in cutting o ff stree t ra ilway service in J ersey City. 
H oboken, Newark, P at erson, E li zabeth, Montclair , the Ora nges. 
Passa ic, Bloo mfield, Glen Ridge, 1 r Yin g to 11 , A rling to n, Kearn ey, 
H arri so n, Caldwe ll a nd oth er outlyin g vil lages. 

The issues involved we re clearly defined . They wer e, fir st of 
all , the recognition of the uni on ; then a demand fo r a fl at rate o f 
22 ce nts per hour, to r epl ace a slidin g scale of from 19 to 22 cents; 
again , the r eadjustment of hours so as t o do away with " swing" 
runs, and, finally, the stoppin g o f wholesale di scharges of unio n 
men , which th e men say have been going on fo r many week s. 

It seems that on Tuesday a conference was arranged between 
Pres ident lVlcCartcr, Genc•·al l\1a ,1age1 vVh eatl y and r eprcs<: 11ta­
ti ves of th e empl oyees, and that ,1 t thi s conference :;\lr. l\!cC1.rtc ,. 
pointed out hi s utter in ability to ~c t until the question had been 
submitt ed to the direc to r s. 1 t was 1; romiscd fa1thfully to consider 
the a ll eged g ri evanc es, but no ho pe was extended that the de­
ma nd s wo uld be g ranted. A t ~he m eeting o f th e offi cers and 
direc to rs o f the company it was decided to ign ore the dernancl;.; oi 
the m en. T o the ultimatum o f the unio n the company replied that 
while the officers wo uld be most willing to consider a ny g ri evances 
th e emP,loyecs ·might have as indiv.Jt1als, no or gani za ti on would be 
recognized. R eprese nta tives of the c ·· pl oyccs as a whole, o r any 
g·10 up of cni ployets, would, it was stated, be r ece iYed. but no r ep 
r esen tat ivcs of a ,mion ,vould be g ivvn a h earing. 

•• 
LARGE STEAM TURBINES FOR PENNSYLVANIA RAILROAD 

As stated in th e ..YfR EET RAILWAY JOURNAL of Sept. 12, an order 
for three 5500-kw steam turbin es has bee n placed with the West­
inghouse :\ lac hin e Company, E ast P ittsburg, Pa., by W es t­
inghouse, Church, K err & Company, ac ting as eng ineers and con­
structors fo r the Pennsylvania Railroad in conn ection with the 
New Y ork terminal equipm ent. 

Th ese machines will fo rm the inifrtl install ation in the new 
L o ng I sland City power house , on which construction is just be­
g inning, and which will sen- e the lines in the tunnels for the 
Hudson a nd E ast Rivers and th e N ew York t erminal at Thirty­
second Street and SeHnth AYenu e, and also such part o f the 
L o ng Island Railroad as is in process of conYcrsion to electri c 
tract io n. 

Th e turbines will be of the \Vestin ghouse hori zontal, short­
barrell ed type, m oun ted upon a sing le bedplate, r esultin g in a 
particul arl y co mpac t a rrangem ent ancl g reat economy of fl oor 
space. They will have a capac ity of approx imately 7400 ehp each, 
and will dri Ye 5500 kw, three-ph ase , alternatin g current gener­
ato r s operatin g in parall el. Th eir oye r) oad capac ity will be O\· er 
11,000 hp, and each turbin e will be prO\· ided with a bypass auto­
matically controlled by the governo r to acco mmodate abn ormal 
fl uctuations in load. This w ill also permit operatio n at full load 
uon-cond cnsi ng. 

The turbi ne equipment wi ll operate und er conditions favorable 
to the attainment of high economy, viz., 200 lbs, steam pressure 
at the th ro ttl e, 28- in yacuum . and 175 <l egs. F . superh eat. 

Th e generator will be direc t connected to the turbine shaft 
through a fl exible coup ling, each sectio n of the unit having two 
bearings of ample proportio n, thus avoidin g shaft stresses. The 
three-ph ase windin g will deli~e r current directly to th e distribu­
tio n syst em at 11,000 volts, no step-up transform ers bein g em­
ployed. The machines will be separately excited, and will carry 
full load cont inuously at JOO per cent to So per cent power fac to r. 
with a r ise in tem perature o f 35 <l egs. C., o r 50 per cent overload 
fo r t\\"o hours with an increase in temperature rise of sli ghtly oyer 
50 per cent. Each turbo unit will tlrns be capable of d eliverin g 
8250 kw for r easo nabl e interval s, and considerabl y in excess of this 
fi gure durin g m om entary load fluctuation s. 

The entire equipment is to be delivered by July, 1904, o ne year 
from the date of contract. It is som ewhat signifi cant of the state 
of the turbine industry that eleven \Ves tinghouse turbines of ap­
proximately the same size are under constructio n for heavy elec­
tric railway service, both in this country and abroad. 
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AMERICAN lNSTil'tJTE Or ELECTRICAL ENGINEERS MEETING EXTENSIVE CUBAN TRACTION AND LIGHTING PROJECT 
The opening 111ceting of the season attd th e fir st o ne at which the 

11ew presiden t, Bion J. A rnold, presid ed, was held on F riday 
evening, Sept. 25, a t the N ew York Academy of M edicine. P resi­
dent Arnold made a brief address, in which he outlined th e poli cy 
of the present admini stratio n, and asked fo r th e co-operation of 
t he m embers in carrying on th e work along th e lines described. 
H e r eferred to the spl endid r ecord o f his immediate predecessor 
in o ffice, a nd mentio ned part icul arl y th e valuabl e work that h ad 
been don e by the institute represent a tives in connectio n with the 
project 'for securin g a per man ent h ome fo r th e engin eerin g 
societi es o f N ew Yor k. 

T h e r egular programme fo r th e meeting co mprised three 
papers on elect ro -hydrauli cs. T h e fir st was on " Efficient H igh­
P ressure \ Yater-Po wer Transmiss ion Plant ," by Geor ge J . H enry, 
J r. , a nd J o"eph N. L e Conte, containing a desc ription of the wor k 
do ne in South ern Cali fo rnia by th e E dison E lect r ic Company, of 
L os A ngeles. The second pa per wa:, on '"Electric Motor s fo r Cen­
t r ifugal P um ps a nd F ans," by Au g ust J. Bowie, J r. , and t he th ird 
was a brief contributi on , ent itled ··.\ Sugges ted Hydraulic U ni t," 
by Ralph l\Iontaguc. 

--- +♦-♦----

REPORT OF RECEIVERS OF WORCESTER & SOUTHBRIDGE 
COMPANY 

John A. li a ll a nd Clu rles M . Thaye r, r ece ivers of the vVo rccs­
ter & Sout hbridge Stred R ailway Company and the W orcester, 
R ochdale & Cha rlton. D epot S treet Ra il way Com pany, o f W or ­
cester, Mass., issued. 0 11 Sept. 19, a re po r t on the conditions of 
those two roads a nd also of two pro perties connect ed with the 
roads in su ch a way that the r eceive r s co nsider that they must 
a ll be co nsidered together. These are Pin ehurst P ark. A uburn 
a nd J lute! ( >ve rl ook, Charlton. T he acco unt s of th e fo ur prop­
erti es were not kep t sepa rat e, a nd th er e were several tran sact ions. 
the rece ivers say, whi ch do no t a ppear on any b ook, so that in a 
number o f inst a nces they were obliged to rely o n oral in fo rmatio n. 
T he fi gures, h owever , they consider approximate ly correct. 

T he r eceivers say they have ascertained that th e m oney that was 
paid fo r th e r eal estate a t P in ehurst and for t he devel opment of 
the park was raised o n no t es o f th e \ Vorcestcr & Southbridge 
S t ree t Railway Co mpa ny, and. th erefo re, after cer tain debts in ­
cur red in th e improvement of the proper ty arc paid. b elon gs to 
the road. Th e sam e condition , the receivers beli eve. exist s in 
r elati o n t o H o t el Overlook. T hese two la tter proper t ies are in th e 
hands of H on. Ru fus D . Dodge, appo inted rcce iYer on t he peti tion 
of Messrs. H all and T haye r . 

T h e receiYers say in co ncl usio n: 
" Of th is bala nce ($,,05,536.04) it is es t im ated that $50,253.35 was 

used for int erest payments, a nd $24,272. 15 fo r operat in g ex­
penses, leavin g an amount $231,010.54, fo r which no \" o uch ers ar c 
o n file . 

'" In making up th e above figures we haYc not caused a det ailed 
inYentory and \"aluation of the se \" eral properti es to be made. bu t 
have fi gured th e a ssets fro m youch crs a nd other evid ence o f pay­
m ent . ca rry ing o ut th e amoun ts at their face values. 

··T1tc ahr1Ye fi gures see m to indicate the c:xi stence of eith er one 
o r bo th of th e fo ll o,,·ing co nd iti ons : 

"1. That a part of th e authori zed capital :, t ock o f th e \ \'orcester 
& Southbridge Street R aihYay Compa ny was not paid for. 

" 2. That there haY c been expend itures o f wh ich th ere is no 
reco rd. 

" In other words, there arc ou tstandin g obl igations of the com­
pany, incl udin g it s capi ta l st ock. which amount t o $23 1,010.54 
more th an the vouchers and evidences o f paym ent which we have 
been able to find . 

' ' \ V c beli eYe that both o f the condition s above stated co ntribute 
to the sh or tage. 

" Such proceedin g s will b e taken, under th e direction of th e 
co urt, as will leaY e n othing undon e to secure fo r the company the 
mo ney and the pro perty to whi ch it is ri gh tfully entitl ed. There 
is work b eing do ne on a p lan of r eo rganization , a nd pro bably a 
pro posit ion will be submitted t o creditors, but owing t o our 
inability to make a statem ent that is known to be complete , th is 
mav b e som ewhat delayed . 

. :This r epo rt h as b e~n submit ted t o R eceiY er Dodge, who ap­
pro ,·es the fi g ures relating t o Pi nehurs t and Overlook." 

T he report docs n ot m ention the na m e of \ Vilfo rd A. Bailey, 
fo rmer treasurer of the road. In a statem ent followi ng the publi­
cat ion of the r epo rt George A. Gaskill. a ttorney for M r. Bailey, 
said his client feels that , when the opportunity is given him, he 
will be able to account for the apparent di sc repancy in th e ac­
counts. 

A11 ex ten sive elec tric tract ion and lighting system is to be cart• 
structed in the southern pa rt o f Cuba, power to be derived from 
an hydrauli c plant which will be the largest in that part of the 
world. T he Ci enfuego s, P almira & Cruces Railroad & Electric 
P ower Company has been o rgani zed £o r the purpose of building 
and operating both system s. The bulk of the capital will be 
iurnished by Cubans. Bruno Diaz, a large Cuban cigar manu­
facturer, is president of th e company. Cornelius C. V ermeule, of 
.New York, is actin g as consultin g en g in eer. 

T he leng th of th e road will b e about 43 miles. Four and a 
half mi les of track will be con structed in Cienfuegos-one of the 
most rlourishing seapo rt town s in Cuba . The line will run from 
Cien fuegos to Caonao, th ence O\" er a private right of way to Pal­
mira, Horring uero and Cruces. T h ere will be a branch al so ove r 
a privat e ri ght oi way fro m Caonao e:.:stward 15 miles throug h 
Los Guaos to Cuma nayagua. From the harbo r of Cienfuegos to 
Caonao th ere wi ll be a second lin e o n a priva te right of way bui lt 
to carry fre igh t exclusively. The lin e will be standard gage, 
laid with 6o-lb. rail s. 

The initial rolling stock will consist o f fo ur combination cars, 
32 ft. over a ll , sea tin g twenty-fo nr per sons , each operated by two 
50-hp moto rs : fo ur open passe11 ger ca rs, 35 ft . 8 ins. over all, seat­
ing six ty passengers, each operated by t wo 50-hp m otors; three 
cl osed pa ssenger ca r s, length 27 ft . 8 ins. over all , seating twenty­
fo ur passengers, each operated by two 25-hp m oto rs; three eight­
bench open ca rs. 25 ft. o,·er all , seating fo rty passeng ers, each op­
erated by two 25-hp mo to rs. F ive expres s ca rs, m easuring 21 ft. 
o,·cr all, each equippcll with fo ur 50-hp mo tor s, and having a 
capac ity of 20 tons, will be ordered al so ; twenty box eight-wheel 
fr eight cars, capacity 2 0 tons ; a simil ar number of eight-wheel flat 
cars, capaci ty 2 0 tons; also sprinkler and r epair car s. 

The company will a lso g enerat e energy for the purpose of light­
ing Cienfuegos-abo ut 30,000 inh abitants- a nd the other towns 
mentio ned , wh ose populations ave rage abo ut 8000 people. Power 
will be derived fro m th e Fall s of H ababanilla, which are known 
as the N iagara of Cuba, located about 26 miles from Cienfuegos. 
T he voltage at whi ch the energy will be transmitted has not yet 
been det ermined. T h e initia l capacity of the plant will b e 3000 hp. 

•• MOVING PLATFORM SCHEME IN NEW YORK 

T he ex tensions co mmittee of the Rapid Transit Commission has 
dec ided to r eco mmend the immedi ate adoption o f the plan to build 
a tunnel fur moving platfor m s from the B rooklyn end of the 
Williamsburg Bridge to th e Battery, Manhat tan. The outlay will 
be abo ut $8,000,000. T he only elem ents of uncertainty in the 
scheme are now th e Board oi Alderm en a nd the Board of Esti­
m ate a nd .\ ppo rti onment. The deci sio n of th e committee was 
reached after th e r ece ip t of a r epo rt from Chief E n g ineer William 
Barclay Parso ns on th e propositio n m ade m any months ago by 
l\Iessr s. Schmi dt a nd Ga ll atin. repr esenting a syndicat e int erested 
in m ovin g platfo rm s. T h e bidd in g fo r the contract will be open, 
ju~t a s in the case of o the r tunnel s, and th e vote was to the effect 
th at th e subway sh o uld be u~ed e,·entually fo r an electric railway 
in case by any chance th e pla tform :;,ch em e sh ould be found im­
prac ticable o r inadequate. 

An important part o f th e com mittee' s r esolution wa s the pro­
Yision that the bidder mu~t put up a bond equal t o the amount 
of the bi d. or agg rega ti ng about $8,000,000. It was stated by a 
ra pid transit official that Schmi dt & Galla tin were expected to se­
cure the· co ntract. in vi ew of their superio r equipm ent for doin g 
the work. A m ong th e back ers of th e com pany arc said to be 
Cornelius Vanderbilt a nd Stuyvesant F ish . 

D etail s of th e plans r ecommended by M r. Parsons were not 
made public. bu t it is known that he substituted for the route pro­
posed by Schmidt & Gallat in th e fo llowing: From the Brooklyn 
end of the \ Villiam sburg Bridge t o D elancy Street and the 
Bowery, and thence down Park R ow, Nassau Street, Broad Street, 
and South Street to the Battery. T h e original plan of the syn­
dicate was to run th e lin e only down to Wall Street, and later 
ther e was ;i suggestion of follo wi ng· Broadway to the Battery, but 
thi s last. oi course. was impossibl e in Yiew of the Brooklyn ex­
t ensio n of the subway system . If th e Aldermen and Board o f 
Es timate approve the route, as the committee expects th em to do 
without delay, it is planned to start the tunnel work early next 
sprin g. P rovided Schmidt & Gallatin do g et th e contract for 
th eir company under the term s th ey sug gested they will have to 
carry passengers fo r 2 cents. A t first they said they would rent a 
city-built tunnel and charge a I-cent fare , but their last proposal 
was for t h em selves to build the subway for the city and then to 
charge 2 cents a ticket. They added that they would include 
platforms for the Brooklyn Bridge for a 2-cent fare. 
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SYRACUSE SERVICE APPRECIATED 

T he Post Standard, of Syracuse, takes occasion in announcing 
the m eeting of the State Assoeiation to be h eld in that city next 
week, to record its appr.eciation of the excellent transportation 
facilities afforded the eommunity by the local eompany. Edi­
torially the Post Standard says: 

''The situation prevailing in Syracuse is not only harmonious 
betw een municipal officia ls and the str eet rai lway companies as far 
as the general welfare and accommodation of the publie are con­
cerned, but the companies are vigilant in promptly improving 
their service t o meet reasonable demands. " 

PROGRESS ON THE NEW YORK SUBWAY 

A report upon the progress of the subway work has been made 
to the Rapid Transit Commiss ioners by l\Ir. Parsons, chief engi ­
neer, who has a lso made a brief report concerning method of con­
struction. Th e work of exc;l\·ation, including the work at Fort 
George and the Harlem tunnel, is 97 per cent completed, and prac­
tically all of the 3 per cent of incompl et e work is at the two points 
just mentioned. South of One Hundred and T wenty-Fifth Street 
thirty days will see a ll the excavations completed. Of the con­
struction 75 per cent is completed and installed. Fully three­
fourth s of the remaining 25 per cent is well in hand . The strike on 
the power house is what delayed work most. Tracks have been 
laid from Grand Street to Twenty-Third Street, and ballasted from 
Twenty-Third Street to Thirty-Third St reet. From Forty-Seventh 
Street to Sixty-J<ifth Street the traeks arc ready for ca rs. R equi­
sition has been made by the contractor for the payment of $9 .. p ,ooo 
for regular work to August 31 last, and for $r77,r48 for extra 
work conring a period of something more than a month. 

----♦----
FOUR-TRACK ELECTRIC RAILWAY BETWEEN PHILADELPHIA 

AND ATLANTIC CITY 

\Vilbur F. Sadler, Jr., the well-known elect ric railway promoter 
and operator, of Trenton, N. J., has completed plans for building 
a hi g h-speed electri c railway betw een Philadelphia and Atlantie 
Ci ty. Within the past few days h e has announced that work will 
soon begin under th e charter issued to the Delaware River & At­
lantic Railroad Company on July II, 1899. This charter has been 
kept alive throug h work done and an extension granted by the 
Legislature. More than $194,000 Ins been expended for the 
charter and construction work done to hold the charter, and it is 
understood that it stands Mr. Sadler and his associates in more 
than $200,000. 

Work will be begun in Gloucester City and extend straight 
across New J er sey for 52 miles to Atlant ic City. Four tracks are 
to be laid, two of which will be used for passenger and two for 
freight business. The freight tracks may also be used for fast 
express trains at certain hours of the day. It has not been defi ­
nitely decided wheth er to use the third-rail system or overhead 
trolley, much depending upon the number of grade crossings en­
countered. L. C. Thompson, president of the Philadelphia & 
Western Railroad, who has been associated with Mr. Sadler for · 
years in the electric railway business, told a representative of the 
STREET RAILWAY J OURNAL that the form of construetion will be 
decided soon. H is opin ion is that the overhead trolley will be 
adopted. 

Large cars ( exact type not yet decided) will be used, and they 
wi ll be built for speeds of from 65 miles to 75 miles per hour. They 
will be equipped with the multiple-unit system of control, and 
the 52 miles between th e cities will be cov ered in about 50 minutes, 
by express cars, and in about r½ hours to 2 hours by accommo­
dation cars o r trains. The pov,:er house will be located midway 
between the two cities. The h igh-tension system of distribution 
wi ll probably be installed, although the other Sadler plants are all 
direct current. 

Thr ee ferryboats will be operated between Gloucester City and 
P hiladelphia, and passen gers will be landed at a point midway be­
tween the Pennsylvania and Reading Lrry t erminals. The com­
pany has a title to the P h iladelphia property, and has plans under 
way for the construction of ferryboat s. At the At lantic City end 
of the line rights have been secured which will enable the com­
pany to land passenger s in the ce nter of th e city, it is sa id. The 
total cost of the road will be not less than $9,000,000. The rates 
of fare, etc., have not been decided t,pon, as ye t, but will un­
doubtedly be much lower than the steam rai lroads. With the 
several lin es mentioned and the Delaware Valley Traction Com­
pany in the hands of the Sadlers, and charters for lin es in Phila­
delphia. the entire territory contiguous to Philadelphia will be 
covered with a net work of electric railways. 

TWO FIRES CRIPPLE PUGET SOUND ROADS 

The transformer house of the Snoqualmie Fall s Power Company 
was destroyed by fire Sept. r6. Thi s house was located at Sno­
qualmie Falls and contain ed the step-up transformers for all the 
33,000-volt transmission lines to Seattle and Tacoma supplied from 
th e Snoqualmie Fall s plant. 

A short time after a hig fire broke out in the top floor of the 
P os t Street station of th e Seattle Electric Company, where t he 
storage battery cells were loca ted. 

Th e machinery on th e lower flo ors was unharm ed. The lead­
lin ed wood tanks had the wood burned and th e window casings 
were burned, but the batt ery was not so severely injured but that 
it can be put in servi ce when the cleetrolyte (which was somewhat 
diluted hy th e fire departm ent) is renewed. T he loss of Sno­
qualmie power was felt the most by the Seattle-Tacoma inter­
urban. Seattle service wa s not interrupted. 

----• ~._ __ _ 
PERSONAL MENTION 

l\IR. H. L. Sl\IITH, superintendent of the Centra l Market Street 
Ra ilway Company, of Columbus, Ohio, has r esigned to become 
, upcrintendent of the Columbus, Delaware & Marion Railway. 

MR. CHARLES WASON , pres ident of the Cleveland , Paines­
Yille & Eastern Railway Company, ha s returned from a tour 
a round tlie world, covering a period of m or e than a vear. He 
,;pent several m o nths in J apan, and was much impressed with the 
industrial devel o pment in that country. 

l\ fR . II. S. \ VILGUS has been appointed principal assistant 
engineer . with complete charge of track and m aintenance of way 
of the Brooklyn Rapid Transit Company. Mr. vVilgus was form­
eraly conn ec ted with the Pennsylvania Railroad, and is a brother 
of Mr. 'vV. J. Wilgus, fourt h vice-president of the N cw York 
Central & Hudson River Railroad. 

MR. HO\VARD A DEL has been appointed controll er of the 
Brook lyn Rapid Transit Company in place of Mr. \V. B. Long­
year, who has resigned. Mr. Abel is an Englishman by birth, 
having been born in 1868, at Strenall, near Yerk. After being 
connected with railroad and industrial enterprises in his native 
co11ntry, h e came to the U nited States in 1890, and entered the em­
pl"Y of the Fox Solid Pressed Steel Company, at J oli et, Ill. Mr. 
Abel becam e connected with i\I r. Charles T. Yerkes in 1893, and 
has been president of the Lake Street Elevated Railroad and sec­
retary and treasurer of the Northwestern Elevated Raiiroad and 
Uni on Loop, of Chicago. H e ha s also been connected with Mr. 
Yerkes' London enterprises. 

l\IR. FRED T. POMEROY, heretofore treasurer and general 
manager of the Cleveland & Southwes tern Traction Company, of 
Cleveland, Ohio, has been elected to the pres idency of that com­
pany in pl ace of hi s father, A. H. Pomeroy, who retires from 
business on account of ill health. The former will continue to fill 
the position o f general manager. The position of treasurer will be 
fill ed by l\Ir. F. L. Fuller, vvhile Mr. J. 0. \Vilson, formerly general 
passenger agent, has been elected assistant treasurer. Nearly twenty 
yea rs ago Mr. A. H. P omeroy built a horse car line in Berea, Ohio, 
which in later years was extended to Cleveland and formed the 
nucleus for the now immense system of interurban roads con­
trolled by the Pomeroy-1\fanclelbaum interests. 

MR. S. W. CHILDS has just r each ed New York from W est­
ern Australia, where he went in 1901 to supervi se the construction 
of the Kalgooric elec tri c railway fo r ;i, London syndicate. The 
contractors for the work \\"Cre J. G. \,\'hite & Co., of London, and 
.M r. Childs represented the owners. s\ fter the line was com­
pleted l\lr. Childs operat ed it for a short time as general 
manager. . \t the eonclu sion of the engagement hi s work had 
been so satisfactory to the citi zens that he was tendered a public 
di nner. The Mayors of Kalgoorie and Boulder, the two cities 
connected by the li ne, were present at the banquet. B efore it s 
cunclu sion l\Ir. Chiles was presented with an engrossed address 
k!,tifying to the appreciation of the r esidents of the two citi es of 
hi s comt esy an d ability in carrying out th e work in a way that 
wa s ag reeable to all concerned. After leaving Kalgooric. April 
6, 1903, Mr. Childs visited New Zealand, H ong Kong, J apan and 
the Philippines. He int ends to spend the winter in or near New 
York. Three years ago l\lr. Childs built an elec tri c rnacl at Perth, 
\Ves tcrn A ustralia. He has also be n engaged o n electric con­
struction in thi s co untry, the last work haYing been in co nn ection 
wi th the Toledo & l\Tnnroe El ec tric Railway, some th ree years 
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