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Taking Out Trucks 
One evidence of the growing unpopularity of work conducted 

on motors and trucks in difficult positions under ca rs as against 

work in the open was indi ca ted in the reply of J. L. Sulli 
va n, of the United Railways of S t. Loui s, to a recent Q uest ion 

Box question on th e comparative merits of pitwork and work 

in the open. M r. S ullivan favors taking trucks out from unde r 

a car when work is to be done on them wi thout regard to 

whether the motors a re adapted to be handled ove r a pi t o r noL 

T hat is, he considers it so much o f an advantage to have the 

truck out from under the car that it is worth wh ile, simply on 
account o f better li ght and accessibility, even if the motors arc 

o f a type to he handled from helow and the work is done i11 the 

with a ~ubstantial floor, hi gh windows admitting plenty of 

light and air, and ample space. Moreover , the exhibi t ha ll is 

close to the meeting ha ll, in fact is on the floor direc tly below, 

and the entrance to the ha ll for meetings is through that which 

is to be devoted to exhibits. Ra rely, if ever , has there been 

such a combinati on of condition s fa vorable to a good exhibi t. 

It is sati sfactor y to learn through the Manu fac turers' Associa

tion tha t the reques ts for space ha ve been unusua lly la rge thi s 

yea r and tha t the success of thi s feature of the convent ion is 

assured. \Ve understand that some space is still available, and 

that if any manufacturer is still consider ing whether to exhibi t 

or not, it is advi sable for him to make hi s appli cati on without 

delay. 

The Cost and Value of Sprinkling 
Some companies are obli ged by ordinance to sprinkle their 

tracks, others sprinkle them by con trac t with the ci ty, and still 

others sprinkle them entirely on account of the advantages 

gained by the company in so doing. T he advantages, as far as 

comfort to passengers a re conceri1ed, a re quite ev ident , espe

cially on hi gh speed suburban roads, but it is pe rhaps not often 

considered tha t there is a d irect savin g in operating expenses 

which may easily equa l or exceed the cost of sprinkling and 

sweeping the tracks. D iffe rence in wea th er conditions from 

day to day, leavin g out of ac coun t snow storm s, may easily 

make as much as 10 per cent d iffe rence in the amount of power 

required per car mile. T hi s is la rgely due to the varying con

diti on of the r a il sur face from clay to day. A rail covered wi th 

dry dust and d ir t offe rs considerable more r esistance to traction 

and some more elect rica l res istance at the point of wheel con

tac t with the ra il than a clean or wet r a il. If we assume that 

300 cars per clay a rc operated over a g iven mile of sing le trac k 

and the cost of power per car mile be 2.5 cents, a saving of rq 

pe r cent of thi s, or .23 cent wouhl amoun t to 75 ce nts per tlay 

pe r mi le of t rack. In the course of a yea r , thi s would figure 
up many ti mes more than the cost of cleaning and sprinkling, 

exc luding, of course, th e cleaning of snow which must be taken 

care of in any even t. \1/e have not at hand mu ch da ta on th e 

cos t of thi s clean ing. II. B. f7 kming, in a recent answe r in 

our Q ues ti on Box, gave the cost of cleaning on the Chi cago 

Ci ty Rai lway's extensive system as $43.70 per mi le of single 

track per season. I t would cer ta inly look as if sprinkling was 

a good in vestment on a road whi ch has heavy tra ffi c. Of course, 

as th e number o f cars pass ing- over a g- iven piece of track per 
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clay diminishes, the gai n by cleaning and sprinkling diminishes 

a lso and fina lly becomes a negative quantity. 

The " Near Crossing•• Ordinance in Milwaukee 
A number of yea rs ago at different times ordinances were 

passed in va ri ous cities of the Unitecl States requiring street 

rai l way companies to stop at the near crossing fo r passengers 
irn,teacl of stopping after they had crossed the street. A lmost 

without exception these ordinances have been repealed afte r a 

more or less extensive trial. The New Yo rk city authorit: es 
were the latest to make the t ri al until recently , when the 
City Coun cil of Milwaukee passed such an ordin ance, making 
the near crossing th e lega l stopping place fo r passengers. After 
ahuut two weeks' t ria l the new rule was abandoned. T here are 

many things to be sa id both fo r and agai nst the near crossing 
plan. Its advantages are most apparen t at streets where other 

stree t railway lines a re crossed. Under the usual fa r crossing 
rule, it is frequently necessa ry to stop at both the far and the 

near side of a street to take on passengers. Under the near 

crossing rule, it is only necessa ry to stop at the near side. In 

this way t ime is saved at transfe r points. This seems to be the 

chi ef, decided advantage of the plan, as its other advantages 

of passing stations, junction points, sidings, etc., but when a 

train is delayed, the question of recov ering lost time is largely 

a matter of being al;>le to traverse ~ certain mileage as quickly 

as possible, ancl there is little opportunity for time-table read
ing ancl calcu lations. Then, too, the mile post furnishes a most 

convenient refe rence point in case of acc idents, inspections and 

construction work. 
A ll these points apply to a certain extent to the higher class 

of interurban work, although the di stances a re almost always 
much shorter and the maximum speeds lower. Even though 

a mile post is ra rely useful at night unless the full glare of an 

a rc light fall s upon it, the numbering sometimes pla ::ecl upon 

poles is of still less va lue in the maintenance of schedules, im

portant though the latter may be for other reasons. Certainly 
as interurban lines become linked together through agreement s 

or consolidations, it may be in some cases desirable to install 
mile or half-mile post s refe rring to large terminal cities for the 

conveni ence of th rough passengers and trainmen. The refine -

ments of electric railway service are constantly increasing, 

and matters which a few years ago were quite overlooked are 

now frequently conside red standard practi ::e by progressive 

managers. 

are offset by certain disadvantages. For example, it is urged Automatic Couplers 
111 favor of the nea r crossing rule that it makes the cars run at 

a slow speed when crossi ng a st reet and hence reduces the 

clanger , but, on the other hand, it must be remembered that 

Inventors have not bee n nearly as active in the electric rail

way car coupler field as they were with steam railroad couplers. 

In the rail way field they seem to have directed their energies 
since ca rs do not stop at all streets for passengers, the new more to fenders and sand boxes. Thi s has been so much the 
rule does not insure slow speed in crossing all streets and that 

a certai n element of dange r and uncertain ty is introduced be

cause of the fact that teamsters may take some chances on a 

ca r stopping at a street cor ner and be more reckless about 
crossing in front of ca rs than they would be if they knew that 

cars cl'id not stop. What has killed the plan whe re it has been 

tried has been the unwillingness of passengers to boa rd and 

leave the car at the rear encl when the front end is at the cross
ing. T hi s causes congestion at the front encl , at a point where 

the conductor cannot look afte r the passengers, and if the 

case that a few yea rs ago the announcement to the superin
tendent of a road that a fender or sand box inventor was wait

ing in the ante-room would be sufficient to cause such an official 

to leave precipitately by the back door. The need for auto
matic couplers not having been as great in the electric railway 

business as in the steam railroad business , there have been but 

few practical automatic couplers suggested , and still fewer put 
in operation. In fact, it may be truthfully said that the use 

of automatic dev ices of this kind on electric roads in the United 

States ha s been so far practically confined to one type of 
streets a re in bad conditi on it is not pleasant for the passengers coupler. Recently, howeve r, there seems to have been a wave 
to get off at the rea r end in th e mud and snow. 

Mile Posts on Interurban Roads 

of increased interest in automatic couplers for electric se rvice, 

and other types have come forward. It is far from being as 

easy to produce a good coupler for electric roads as for steam 
The use of mile posts has long been regarded with favor by roads. S team railroad curvatu res are such that whatever 

stea m railroads operating between large centers of population 

located severa l hours' run from each other , but as far as we 

a re aware, the practice has as yet received little or no attention 
fro m electric interurban roads. On long steam lines the mile 
post is a lways a welcome sign of progress to observing trav

elers, but it serves in the day time a more important purpose 

on account of the ass istance it gives to the locomotive engineer 
in making schedule time. Of course, a good engine driver 

soon lea rns the tracks upon hi s division as well as a man knows 

the inside of hi s home, and every obje::t along the line for 200 

miles or 300 miles becomes so fa milia r that at fi r st sight there 
seems to be little rea l need of the mile post to emphasize the 

relation of each particular landscape to the scheclule. On well
operated roads the abutting residents often set their watches 
by the regularity of some famous fli er in passing certai~ points. 

\ Vhen a t ra in is late, however, the mile post is often a real 

help to the engineer through the mental_ suggestion it silently 
conveys as the locomotive passes. It saves thought at a time 

when every faculty employed in running safely at high speed is 
ubtained towa rd the point of nervous collapse, unconscious 

though the enginema n may be of its momentary influence. 

T rainmen's time-tables generally indicate the hour and minute 

swiveling is necessary on curves can be accomplished between 

the jaws of the two couplers, so that each draw-bar can be 
rigid on its ca r. On elec tric roads, the short radius curves and 

the long overhang of cars w)lich is fr eq uently found, makes it 

absolutely necessary to hav e a draw-bar which swivels. Here 

is where the trouble begins. \i\Then two swivel draw-bars are 

coupled together loosely at the point of coupling, they behave 
ve ry well on the pull, but on the push they will bend and buckle 

in proportion to the looseness of the coupling. The ideal 
coupling would be one absolutely rigid from the swivel of one 

draw-bar to the swivel of the other. As such absolute rigidity 

is impossible in an automatic coupler, all that inventors can do 
is to reduce the lost moti on which permits side play to as 
small an amount as possible. A n interesting fact brought out 
in the recent article by W. T. Van Dorn in these columns is 

tha t couplers on multiple-unit trains must be st ronger than on 

t rains pulled with a locomotive or motor car at the head of the 
train. This is due to the fact that frequently much of the 

strain on the draw-bars in a multiple-unit train is a pushing 

st rain, which tends to push them out of line and bend them, 
the danger of bending depending on the amount of side play 

a llowed at the point of coupling. 
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Municipal Amenities 
The rec ent conclave of Mayors seems to have lacked the 

fervent ha rmony upon muni cipal ownership whi ch perhaps 

was to ha ve been looked for. There a re certain features about 

municipal conduct of la rge enterpri ses which appeal strongly 

to the sentiments of the average mac hin e-made Mayor , quite 

apa rt from any possible conside ra ti ons of political economy. 
You are not safe in setting clown as an ardent Socialist every 

politician who professes beli ef in the muni cipal operat ion of 

public utiliti es. The more places to be fi lled , the more loaves 

and fi shes for di stribution to th e hungry multitude who vo te 

:ind a re ye t un sa ti sfi ed because there are not offi ces enough to 

go around. Suggest putting muni cipal employees under civil 
service regula ti ons and you can qui ckl y sepa rate the Soc iali st 

from the other feilow. P erhaps it would be more acc ura te to 

divide th em into two classes, theoret ical Soc ialists and prac

tical Socialists. T he fo rm er believe in th e employment of city 
property fo r the common good, the latte r practice its redi stribu

tion upon whatever scale oppor tunity permits. Now both of 

these cla sses were r ep resented among the assembl ed Mayors, 

and their pa rti sans fe ll out, as might have been anti cipated. 

In fact , in the hea t of di sc ussion, one Mayor threw a bombshell 

into the camp by pl ain ly in t imating that the only man who 

could have ca rried out municipal ownership honestly was un

fo rtunately dead. At whi ch bl and ve rity there was an uproa r , 

as might have been expected. 

A nd while the sound of th e wailin g has not yet died away, 

there comes a sad-eyed publici st from the Antipodes to te ll the 

ghastly truth about the workings o f appli ed Soc ia li sm in A us

tralia. In that bl est land , it seems, they hit upon the happy 

• expedi ent of federat ion, in the hope of gett ing enough offices to 

go around, and by help of municipal and S tate ent erprise on a 

la rge scale they have pretty nearly succeeded. \Vho would be 

an agricultural laborer under a grinding private employer who 

rea lly wants to r aise crops, when he can become third act in g 

ass istant shovel ca rri er to the gentl eman who di gs g ravel on 

a government ra il way? A nd in the absence of labor , capital is 

reduced to twiddlin g its thumbs and vaguely wondering 

whether it would not do better to emigrate. By good for tune, 

too, they have coupled public en te rpri se in Austra lia with an 

iron-cl ad civ il ser vice, just to sho,\' us the virtues of the horn 

~f the dilemma, whi ~h is here somewhat unpopul a r. The re

sult seems to be most j oyful fo r the publi c employee, who 

thereby has a perm anen t, instead of merely a temporary, 

license to take it easy. Just how polit ics is there affected by 

the permanence of the ,i obs does not appea r, but we hope that 

ere long, fo r the benefit of Mayor Dunne and bis followers, 

thi s all-important d eta il w ill be made clea r . \ Ve have no doubt 

that A merican ingenuity will find a way fo r keeping the vo tes 

in lin e even un der civi l service. T he A ustra lians certai nly 

have experimen ted in gove rnment to th e ed ificat ion of the 

world , and th ey have done some very excellent thin gs in the 

way of the ballot and legali zing t itles to rea l es tate, but they 

seem to have met their Waterloo in ex ploit ing puhlic own
ership. 

Meanwhile time goes on apace, and we do not see the en

thusiasm for municipal works beari ng any fru it to speak of. 

Most of the cities whi ch have gone in for municipal lighting 

plants have been accumul ating expe ri ence ra ther than profi ts, 

and some. of them have become pretty sick of ch e job. It is an 

easy one to talk about , but when it comes to taking over an 

ex isting plan t whi ch has capitalized its blunders for twenty 

years, and running it with political appointees on an eight-hour 

clay, it is ha rd to make both end s meet. After all , there is a 

solid substratum of common sense in the A mer ican people that 

in the las t r esor t protects them from the occasional assaul ts of 

rampant fooli shness. The municipal own ership craze w ill 

before long go the way of the g reenback craze and other 
economic delusions. Before muni cipa l ownership can possibly 

succeed on any considerable sca le, muni cipal graft must be 
abolished, and if ever it fina lly departs it will take with it the 

only substant ial obj ections to private ow nership. P riva te own

ership has no ter ro rs fo r the comm urn ty that can ma mta in an 

incorrupti ble city government. I t takes more than an honest 

.Mayor to in augurate hones t municipal ownership- it takes a 

public opinion that is inflexibly aga inst every form of g ra t l. 

A nd when publi c opinion is thus reformed it will respect allll 

co-operate with pri va te ini tia tive upon te rms of mutual gouJ 

will. Socialism and simila r doctrines off er no remedy fo r ex

isting evils, save as they qu icken the conscience of the individ

ual. Society has tried these and kindred plans for wholesa le 

reformation fo r the last 2000 yea rs, but it has not ye t found 

any efficient substitute fo r persona l r igh teousness, which fa ct 

we submi t for the consideration of those who deal in economic 
nos trums. 

Some Opera ting Details 
T he mec han ical depa r tment of a road when properly con

ducted makes sure that everything perta ining to motors, trucks 
and electr ical equipment is in good orde r before a ca r lea \ e" 

the house. I t has been our obser vation that the same a ttention 

to details is not usua lly g iven to those parts of a car wh ic h 

come more directly under the eye of the passenger. It should 

be the duty of cer ta in men in each car house or of the con

ductor of each ca r of the smaller roads to see that eve rything 

per tai ning to the com fo r t of the passenger is as it sho uld be 

on a car. This refe rs pa r ticula rly to the condition of windows 

on semi-con verti ble types of ca1 l t is not uncommon to see 

semi-convertib le ca rs run out of a ca r house on ve ry hot days 

with part of the windows closed. Many semi-convertible cars 

have windows wi th top sashes whi ch a re intended to be r a ised 

or lowered in summer, but as a matter of fact these top sashes 

on som e roads are rare ly touc hed, consequent ly the full benefa 

of the sem i-conver tible feature is not secured. Of course, in 

sto rmy weather it should be seen to by the proper employees 

tha t the car leaves the house with its wi ndows or curtains in 

a condition corresponding to the wea ther. A complain t not 

often heard at this time of the year, but coming more fre 

quent ly in winter weather, is on the poor vent ilat ion of car s. 

T he fa ct ,that a car has ventilators is too often forgotten by 

men in the transportat ion depa rtme1H. No matte r how we ll a 
car may be designed in thi s r espect, the thougut expended in 

design is wasted unless those who actua lly operat e the ca rs 

make use of the ventila tors proviclecl. Another thing which 1s 

responsi ble fo r some of th e complain ts of poo rly ventila ted 

cars is the lac k of venti la tion whil e the ca rs are standing in 

the ca r house between midnight and morni ng. If a car is al

lowed to stand with doors closed in a ca r hou se wh ere there is 
little ventilation of a ir , a ll the fo ul odors it has collected du ri ng 

the clay remain and it does not take long fo r cush ions and woocl

\vork to ge t sufficiently permeated with these sta le odors to 

make the car seem unv enti lated a t a ll times. Good ventila t iu11 

in the car house and the opening o f a ll doors before a ca r i:,, 

taken into a ca r house will do much to improve thi s cond i

tion . 0 11 many roads these deta ils are wdl looked aft er at 
present. 



374 STREE:T RAlLWAY JOUR~AL. [ \ ' or,. XX V 1. 1'-7 o. 11. 

THE BERLIN-ZOSSEN HIGH-SPEED TESTS OF 1901 

Although the Bcrlin-Zossen high-speed tests of 1901, 1902 

and 1903 have passed into hi story, and although there is little 
likelihood of railroading along the same lines being attempted 
at present in Germany or elsewhere, the results determined 
there will necessarily have an important influence on all high
speed elect ri c railroading in the future.. This is particularly 
true in regard to the information secured on train resistance 
at high speeds and on braking at high speeds. Upon these two 
points especially the reports of the Zossen tests· give informa
tion which is not fo und elsewhere. 

As is well known, the tests were conducted three successive 
years, viz., in 1901, 1902 and 1903, and the princ ipal technical 
results secured during these series of tests are published in 
three volumes of pamphlets which were issued by the Studien 
Gesellschaft at the close of each series of tests. The records 
of the 1903 tests are the most interesting of all, as during that 
year the highest speeds were made. This is the only pamphlet 
which is available in an English translation. The 1901 and 
1902 tests, however , give a great deal of valuable information 
on both tra in resistance and braking; and in view of the future 
importance of high-speed railroading, and as these results have 
not been published in an extended way, it has been thought of 
interest to present an abstract of them in this paper. 

The tests in 1901 were largely prelimina ry to determining 
the rapacities of the car and track to withstand the proposed 

Leugtb in Kilometers 

1 I r r , r , r , 1 , r 
En.Jot Rosd used for [.1:perimtots. 
Loc:t.tioo and R.,.dii of Cun·es in Meterii 

r r r 

automatic device for decreasi ng the brake pressure in propor
tion to the speed. Throughout all of the brake tests made upon 
this road, the lack of such a device was felt, and the curves o f 
retardation obtained in the last year of these tests show plainly 
that at such high speeds the braking distance could have been 
materially dec reased if such a device had been used. Another 
interesting point in this connection is the suggestion of using 
elect ri cal means for braking at high speeds. No intimation is 
g iven as to how this wou ld be best performed, but if some re
liable method was devised whereby the excessive air pressures 
and tensions on the braking apparatus necessary a t high speeds 
might be reduced, the sa fety of the service would be propor
t ionally increased. 

That some alteration in the present signal systems in use 
would have to be made in a se rvice contemplating such high 
speeds is touch ed upon in the article on "Safety Devices," the 
suggestion given ·in this report being tried in the last year's 
tests with most satisfactory results. 

Previous articles on these tests have appea red in the STREET 
RAILWAY JOURNAL for June 7, 1902, page 726: Aug. 2, 1902, 

page 142: May 20, 1905, page 915, and June 3, 1905, page 988. 

In a later issue some of the more important portions and dia
grams of the 1902 report will be published. 

REPORT O~ ACCELERATION AND BRAKING 

The time and distance required to attain a definite speed is 
limited both by the capacity of the motors on the car and the 
machines in the power hou se. The acceleration depends upon 
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P ROFILE UF THE MARIENFELDE-ZOSSEN HI GH-SPEED EXPERDIENTAL LINE .. 
high speeds of zoo km ( or 125 miles ) per hour. During this 
year speeds up to 90 m.p.h. were secured, but as the track 
proved insufficient to withstand even this speed, the tests were 
discontinued. In 1902 the trial s were conducted principally to 
determine the train res istance at different speeds up to 75 

m.p.h. 
The 1901 report sketches bri efl y the alterat ions that were 

fo und necessa ry in the ori g inal roadbed of the military rail 
road, which was built fo r a maximum speed of only 80 kn; per 
hou r , the principal changes being made in the replacing of 
some of the rails and ties and in the use of heavier ballast over 
the middle portion of the line. The shop tests of the electrical 
equipments of the cars a re described, after which a list of the 
rules to be observ ed during the tests is given. The report then 
takes up the proposed plan of conducting the individual runs 
by presenting a definite programme of the manner in which 
the higher speeds are to be approached. A log of th e different 
runs made is given in deta il, special attent ion being called to 
the data collected dealing with the accelerat ing and braking 
periods, the condition of the track and weather . the air pres
sure used in the pipes and brake cylinders, the operation of the 
short-circuit and hand brakes, the temperatures of the resist
ances, the frequencie s and potentials used, etc., after which 
the more important results obtai ned from the 1901 tests are 
given, of which the fo llowing extracts are of special interest. 

The article on braking is possibly the most valuable, as it 
suggests some of th e difficulties encountered at speeds above 
those ordinarily used. Attention is called to the need of some 

the ability of the source of energy and the motors at starting 
to withstand high and fluctuating loads. 

To attain a speed of JOO km per hour on the Zossen test 
track, the di stance varied from 2000 m to 3200 m, and the time 
from 138 to 220 seconds. These figures correspond to an aver
age acceleration of . 13 m to .20 m per second per second, al
though they might have been considerably increased, as the 
motors could have suppli ed 3000 hp for short periods, whi le 
for these accelerations only 700 hp to rnoo hp were required. 

Accelerations of over .20 m per second per second were not 
attempted during the test runs on account of the generators in 
the power house not being able to withstand the great varia

_ tions in power which would result from higher accelerations. 
In the practical installation of high-speed service quick ac

celeration is important only when the distance to be traveled 
is short and the stations are close together. If the trains run 
long distances without stopping it makes little difference if the 
time taken in starting is increased one or two minutes. The 
advantage gained by using lighter loads on the machines in 
the central station and the motors on the car, and thereby mak
ing it possible to choose motors of smaller capacity, is greater 
than that to be gained by shortening the starting period. 

More important than the question of starting is that of 
braki~g, as the safety of the service to a greater degree de
pends upon the latter. 

Both cars used in the Zossen· high-speed tests of 1901 were 
arranged to be stopped by the Westinghouse quick-acting air 
brake, the ordinary hand brake and by the use of short-circuit 
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current. Besides these devices, car A was supplied with an 
electric brake which was operated by exciting the alternating
current motors with a battery located in the car. 

These various braking systems were arranged independently 
upon each truck. In this manner it was possible to operate the 
air and the electric brakes from either platform upon both 
trucks at the same time, while the hand brake located on each 
platform could be used to operate the braking system of only 
one truck. With a pressure of six atmospheres in the brake 
cylinders, two of which are arranged upon each truck, a pres
sure of approximately 6000 kg is exerted on each of the twenty
four brake-shoes arranged on either side of the wheels, the 
shoes being acted upon thereby by a total pressure of 144,000 
kg, equal to 156 per cent ot the weight of the car. The ratio 
between the pressure on the brake piston and that upon the 
three brake-shoes operated by this piston was approximately 
1 to 6, thus a movement of 100 mm of the piston produced a 
brake-shoe movement of 

l00 

--- = 16.6 mm. 
6 

By exerting a power of 40 kg on each wheel of the hand 
brake, a pressure of approximately 3640 kg was produced on 
each of the brake-shoes, which corresponds to a total pressure 

different pressures to be used during the same brake test with · 
out it being necessary previously to adjust the tension on the 
springs. 

Besides this, a pressure-reducing valve was connected with 
the brake cylinders on each truck, which performed the func
tion of reducing the pressure in the brake cylinders as the 
speed decreased, and thereby prevented the skidding of the 
wheels due to the increased friction between the brake-shoes 
and wheels caused brthe coefficient of friction increasing as 
the speed decreased. 

During the progress of the test runs a great many brake 
tests were made with the air brakes, a summary of which is 
g iven in the accompanying table. 

During these tests the principal points for accurate observa
tion were the speed and the height of the air pressure in the 
pipes and brake cylinders. The time and the distance during 
which the brakes were in operation were also noted. The 
speed was determined by a r ecording distance key, besides 
which a Morse apparatus with two writing levers was arranged 
in car S, which made impressions every two seconds on a paper 
ribbon, and at the same time noted each revolution of the mid
dle axle of one of the trucks. 

The duration of the braking periods were determined very 
accurately by several observers using reliable stop-watches, 

SUJ\Il\IARY OF BRAKE TESTS, BERLIN-ZOSSEN, 1901 
----- - -··--· - - -· 

I 

Air Pressure in Average Retarding 

No. 
of Day . Car. 

Run. 

Atmospheres. Retarda- Force in 
Speed Braking Braking tion met. Percent· Condition 

Brakes Applied. km . Distance Time p. s. p. s. age of of Remarks . 
in in v• Car Wt. Track. per hour . 

Meters. Seconds. Pipes. Cylinder. p= - I00p 
2s --

g 

-i--
I Oct. 23 s. 
2 Oct. 24 s. 
3 Oct. 24 s. 
4 Oct. 24 s. 
5 Oct. 24 s. 

Before Rangedorf, * 88 650 45 6.5 4 .8 0 . 458 4 . 6 dry tBrakes applied on only one truck . 
Before Rangedorf, ** 125 2,300t 147 6.5 4 . 8 0.262 2. 7 dry . ( Brak e rods not properly adjusted. 
At 29.10 km. mark , ** 95 750 758 6.9 4 .8 0 . 465 4. 7 dry . 
At 10.0 km. mark , * 113 1,250 69 5 .5 4 .8 0 .38 3 9 dry . sarily great. Triple valve standard 
At 20.0 km. mark , ** 123 1,300 70 6.0 4. 8 0.45 4 .5 dry . construction of the Prussian Rail-

92{ braking l 

j Stroke of the brake piston unneces-

ways, A short ½-inch gas pipe was 
6 Oct. 26 s. Before Marienfelde, * 128 1,770 during 4.4 0.36 3.6 dry . l screwed in the exhaust of the p res-

operation 
\ o- 4 s I su re-reducing valve. 

7 Nov. s. Before Rangedorf, ** 143 1,700 80 6.0 

8 Nov. 2 s. At 19 .2 km . mark, ** 138 1,600 78 8. 0 
9 Nov. 2 s. At 16 .6 km . mark , * 142 1,560 75 8. 0 

10 Nov. 4 s. 
II Nov. 4 s. 

At 10 .0 km . mark, * 141 1,400 li5 8. 0 
At 16.45 km. mark , * 154 1,650 69 8. 0 

12 Nov. 5 s. 
13 Nov. 5 s. 

I At 16.3 km. mark , * 157 1,600 67 8.0 
At 16.6 km. mark , * 158 1,600 67 8.5 

14 Nov. 5 s. At 10.0 km. mark, * 146 1,340 63 8.5 

15 Nov. 25 A. Before Zossen, ** 95 450 28 7 .5 
16 Nov. 25 A. 
17 Nov. 25 A. 

18 Nov. 26 j A. 
19 Nov. 26 A. 
20 Nov. 26 s. 

At 9.0 km. mark, * 103 430 27 9.0 
At 9.0 km. mark, * 115 700 38 7.5 

km. mark , ** 

I 
At 12.7 120 910 47 7 .0 I At 25.0 km. mark , ** 120 850 45 8. 5 
At 28.0 km. mark,** 106 500 32 7 .5 

21 Nov. 26 s. 
22 Nov. 28 A. 
23 Nov. 28 A. 
24 Nov. 29 A. 

I At 8. 5 km. mark , * 120 800 39 8.2 
At 28 . km. mark ,** 127 800 45 8.5 
At 9.0 km. mark, * 85 320 27 5.5 
At 25.0 km. mark,** 120 750 40 8.5 

25 Nov. 29 A. 
26 Nov. 29 A. 
27 Nov. 30 A. 

At 25.0 km. mark,** 120 720 39 6. 0 
At 9.0 km. mark, * 122 800 40 5.5 
At 28.5 km. mark'** 118 550 36 8. 5 

28 Nov. 30 A. 
29 Nov. 30 s. 
30 Nov. 30 s. 

At 9.0 km. mark , * 115 620 34 8. 5 
At 28 :,5 km. mark , ** 125 850 46 8.5 
At 10.0 km. mark, * 110 550 32 7 .6 

* Returning. 

of 87,360 kg, equal to 95 per cent of the weight of the car. 
The ratio in this case is I to 1092. 

In order to utilize the full value of the quick-acting air 
brake, a pressure regulator was placed before the train pipe, 
which allowed the air pressure in the brake cylinder to be prop
erly regulated for different speeds through tightening or re
leasing a spring, and thus making it possible to obtain any de
sired brake pressure, within a definite limit , in the pipes during 
the operation of the brakes. For the tests, two of these pres
sure regulators were arranged on each pla tform and set for 
different pressures. By the use of a two-way cock either one 
or the other of the pressure regulators could he connected in 
the train pipe, and thus with the hrakes, thereby a llowing two 

0.46 4 .65 dry . 
f Insteaci of the { -inch gas pipe a l 5 .3-4.8 I 0 . 46 

I 
4 . 65 damp. I choking di sc with 3½mm hole was 

5 .5- 4 .8 0 .50 5.1 damp. \ placed in the exhaust of the pres-
I sure reducing valve. Otherwise as 

5.5- 4 .8 I l above. 
0.55 I .5.55 damp. [ H?le in the emergency valve piston 

5 .5- 4 .8 0 .555 5. 65 damp . f increased from 3mm to 5mm. 
Valve otherwise as above. 

5.5- 4.8 I 0.60 I 6.05 dry. I T he ring was removed from the 
5.8-4.8 l 0 .605 6.1 dry . I emergency-valve piston and the 
5.8- 4 .8 0. 615 Ii 2 dry. I spring from the check va lve. Other -

I r wise as above. 

5.3- 4. 8 1 
Triple valve the same as the earlier 

0 . 775 7.85 damp. Prussian standard without spring in 
I 6.0-4 5 0. 954 9 . 7 damp. : check va lve with larger passage in 15.4-'5 0 . 73 7. 4 damp. I slide valve. Choking disc with 1-6 

5.0- 4.5 j I mm hole. Otherwise as above. 
0 .61 (i 3 damp. l Choking disc with 2.5 mm hole 

6 .5- 4.5 0 . 658 6. 7 damp. Otherwise as before. 
5.4- 4.5 0 . 92 9.4 damp. Large new water-cooled brake shoes. 
6. 0- 4.5 0. 74 7 .o damp. I Otherwise as above. 
6.Q-4.5 I 0 . 78 7 . 9 dry. 

r Choking disc with 3 mm hole. Small 
4 .5 0 .87 

I 

8.85 I dry . 
6.0- 4.5 0 . 74 7 .6 I dry . 

4 .5 I 0 . 77 7 . 9 

I 
drv . 1 brake shoes without water -cooling. 

. , I 

0. 72 7 . 3 dry . Otherwise as above. 
6.0-4.5 0.98 

I 
10 .0 I wet. 

6.0-4.,5 0 . 825 

I 

8. 4 wet. 
6.0-4 .5 0 . 71 7 .2 wet. I\ 2.5 mm choking ciisc, large brake shoes 
5.4- 4.5 0. 85 8. 65 wet . with water -cooling. Otherwise a, 

l abnve . 

** Goini:. 

and the braking distances were noted accurate ly within a few 
meters from the ki lometer stones a long the road. The record
ing distance key and the Morse apparatus served, at the same 
time, as an accurate check for the measured time and di stance. 
The last-named apparatus also served as a suitabl e med ium in 
determining accurate ly the braking curve and in fixing the 
speeds for each moment of the braking period. 

The air pressure in the pipes was eas ily observed from the 
platforms, whil e the pressure in the brake cylind ers was read 
from gages placed in th e car. 

T he fir st brake tests showed less satisfa ctory result s than 
had been expected, as the braking di stances- even dur ing 
emergency stops- were much greater th an formn cx perien n · 
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with the ai r brake wou ld indicate. The matter was taken up 
with the Westinghouse A ir Brake Company. and through as 
rep resenta'tive, Mr. Fiihr, a number of alteration s upon th e 
braking apparatus was decided upon and carried out. 

These alterations a re noted bri efly in the order in which 
they were made, under "Remarks" in the attached table. In 

150 
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the brake cylinder during the braking period is made dependent 
upon the dec reasing speed, so that the frict10n between the 
brake-shoes and the wheel s remains as g rea t as possible, but 
not so great that skidding of the wh eels will r esult. 

Since an automatic valve which fill s these conditions is not 
to be obtained, the engineer's va lve will be altered so that the 

I\ 

'\ 
q 

motorman may return the brake pres
sure as desired during the braking 
period. 

::ti 8 

~ \ I \ / N' II\ - -c-

Finally, the tests also showed that the 
brake-shoes and the wheel rims became 
excessively hot through the continu ed 
application of the brakes. In the earlier 
run s the rim s became blue, so great was 
the heating , and for test purposes car S 
was equipped with considerably larger 
shoes having pockets which were fill ed 
with water. T he heating of both shoes 
and wheel rim s was materially decreased 
by this arrangement, a lthough they still 
became quite hot , and will become still 
hotter as the speed is further increased, 
so that there is danger that the tires will 
become loose upon the wheels. It will 
therefore be advisable to find a construc
tion such that the braking power need 
not be applied entirely to the wheel tire, 

:,c 7 0 ~ IO,, _l 0 I:\" 0 I" V .. 
I\ 

,,,. / 

~ "- ,_. ,,.,, V I \ V 

c:i e 
l!:l 
~ 50 

0 -
I\ _., L->< I 01., ,., ,. V<" , . - ['. ' 

I\ ~ ) I\ 
/vv Qi' ,(': \ 

0 ,7 \ ,_ I\ ~, ~· A \ 

30 ~ .,..~ ~ I\ ~ ti I\ \ 
/J I\ •v ' I\ 

lO J 0 10 \ I\ 0/ I\ ' I\ · '> \ 
IQ /). ,; ' \\ q; ' P' \ 

£ \ I/ II 
0 I 0 ,o 50 •o , o BO 9 0 , IOO 10 lO 30 4 0 $0 E,C) 70 8.0 90 IW SE.CO "IOS 

TIME 
o ~o J ; 

'<---- __ 7S~EC ___ _ ----4 

FlG. 1.- C'U I<V ES DERIVED FRUM I>RAKE TESTS 

the first place the principal point was to carefully adjust the 
hrake-rods so that all of the brake-shoes exerted equal pres
sure aga inst the wheels; the pi ston stroke was also shortened. 
Va rious means were tried to obtain rapid increases of ai r pres
sures in the brake cylinders at the begin nin g of the braking 
periods. For thi s purpose the 
triple valve used for quick
acting brakes on trains, which 
was in stalled in the cars, was 
replaced by the ordinary 
triple va lve of the ea rlier 
P ru ssian railways. Again, th e 
pressure-reducing valve used 
rlicl not meet the require
ments, as it r educed the pres
-nre in proportion to the 
ti me and not to the reduct ion 
0f speed. 

but partly to other brake discs attached 
to the axles or to th e wheels. 

The friction between the wheels and the brake-shoes de
pends upon the va lue of th e coeffici ent of friction, which was 
confirmed by the elaborate tests of Galton and \i\Te stinghouse 
in the years 1878 and 1879, and by \ i\Tichert in the years 1887 
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Through th ese alterations a 
dec ided shorten ing of th e 
braking distance was ob
ta ined, wh ich may be seen 
from the brake diagram s in 
F igs. 1 to 3, and th ey also 
showed the possibility of ob
tammg still better resu lts 
through furth er modifications. 
Particularly, it was made 
evident th at the initia l ai r 
pressure must reach its high
est va lue in the brake cylin
der immed iate ly upon apply
ing the brakes. 

~ u ~ w oo oo ro w w 
bac I-+-- - - - 69 Seconds ----1 lOU Scco11Us 

I 

l o ~U 30 !U , o OU , o so l / 90 100 Seconds 
Time [1-----67 Secon<.ls 

From the r ecorded diagrams 
in Fig. 5 is shown that with 

FIG. :?.- CURVES DERIVED FROM BRAKE TESTS 
Stred llallwav Journat 

a pres_sure of 9, 8.5 and 8-4 atmospheres in the pipes the great
est pressure in the brake cyJinders is only 7, 6.2 and 6.1 atmos
pheres. The triple valve should therefore be altered so that 
this great difference in pressure between the pipes and brake 
cylinders does not exist. Further, the pressure-reducing valve 
must be so arranged that the reduction of the air pressure in 

a~d 1888. The value of th e coefficients of friction for speeds 
up to 96 km per hour, as determined in these tests, is given in 
the curves of Fig. 5A. 

It is interesting to calculate the corresponding braking co
efficients from the curves which were obtained in the different 
brake tests. 
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Let the * -+-+--+--1--+---+--i-+--+---+--+--+- _ }- >-- I _ _,____, _ _,___+--! 
Coefficient of friction ... .. . . . . . . . . . . . . . . . . . . f. J~u -+-+-+-+--Not-v-1~-m-tbe- r-+,. ,2-6-+-j-+1-+--+- 120 l\iJ Nov1,1uber, 26 f2o 
Total pressure on the brake-shoes .......... • D. • I 

(wt ) 110 ~ 10 \ j---+---+--+-+-+-+--+--+--+--+- I 10 

N uvembe1·. ~O 

Mass of th e car - · . . .. ......... • • • • • • • • · M . -+--+--+---+--+-+!-+--+--+--+--+--:-.-
1

- _j'' 
1 

\ 

Rota ting mass referred to wheel c1rcnm erence . --- 1 g · f R 100 \->-- 1, 00 ~ ' 

1 

100 1-'c!,,-., -+-+-+-+-+-+-+-I-

Air and train resistance.. .. . . . . . . . . . . . . . . . . . W. \ 
Up and down grade of road ... ....... . ..... ± a. 90 _I \ oo ,-- \ 90 - \-1, --+--+--+-, _ __, _ __,_-+-- • 

-,- ,,+-+---j-t--t--1--+-+--t--+--+--f- t --t---1-'~ -, Retardation . .. . ........ • • • • • • • • • • • · · · · · · · · P· 
0 

1

-~ 
80 80 

\ 

5 8 = \ ] ,~ >----+-----+->---! \ g -~ \ I >---f--f- - ~-
;t ' -+--1--+-+-+-+-+-t-t-1- ~ ,- :i: ~ -, • . 7 -•-- --
i 70 1---1---1-'tt-4---1--+----!---+-+-+- fil_ 7U ,-~ ~-\ - .; ~ , 70 ffif r -

* T h tse dimen sion s are all m etric . 

T hen 
fD + W ± gM.a = p (M + R ) 

\ \' c ha ve, for instance, from test No. 30 

a = o 
9 3000 

M = approx. 
IO 

1\l so by calculation 

R = 790 

9300 

A t a speed o f 2 0 km per hour , th e ctir \'e 
shows 

p = 1.7 
T he total pressure on the brake-shoes, after 

making a llowance for the reduction of air pres

= >--f-1\N __ o+ 2_0+--1--t---+---+--+-+---+- ci/_,_f--l---+- \No. 21 ~ 1 \_N_o_. 3_0,-+-+-+--•-

~ GO ,- --+--+-+t-+\ -+-+--1--+--+--+--+-+~ ~oo i \J,1+ ~} oo -\ --+-+-,-+--- -

"" +---+---+.:.+--+-+-+-+-+-+-+-t---t I I. 'ii I -- \ -1--1--:I--+-+--I 

Ji 50 • -1--'-----"C---\ ----t--+-+I -+--+--+--+-+,;;,_I 501--t--t-+--t-- \ Ji 50 t-- - - -\ -t--t--+-+-+---1 
~-+--1--l-'\,-+-+-t----+--f-+-+--+-+- ,__,_->----+-+---' \i- , I - _l '-+\,--f--1--+---+-1 

', \ 
I _i4-e- J \ -->--"- IO - -- \ I 

-',----l---+---'- ~•-- 1--t-+---t--+-+--11-,1-... r1 -~ - ·\. I , + --\---'--t--+----+-l 

: -e--+----+__,.,~--+--+-+--+-+-+-+--+.,,, L, ! ! Jao .-_ i -~ 2 - \ , 
,_ O"ro'W •i' •'° Jff ~-\\ --1 -+ ~,1 - D,.".:'."'~:_.5_5_--0,l---.-,..\ -t---+--t--t 

,o '. -r- n \ i'" -+ ' • i *ff• : ~=-;. • \c=~-

i v 

10 20 30 4:0 Seeonds 10 2U 

'>'t ,-

F I G. 3.-CURVES DER IVED FROM BRAKE TESTS, N<> \ '. 2fi AN J > ~1. 1901 

sure in th e brake cylinder and the resistance of the brake rods, 
may be taken at 100,000 kg. The final value of th e r esistance 
Vv for th e speed in question, no matter how it is calculated , 
will be so small compared to the brakin g resistance th at it w ill 
have little or no effec t upon the value of f. 

At a speed of 60 km from th e same test 

p = 0.75 

The pressure on th e brake-shoes is approximately 110,000 kg. 
F ro:n th ese va lues we obtain 

= 0 .0 64 
Using, for instance, the formula 

W = 2.s +- -
( 

v
2

) Mg 

From test No. 29, at a speed of 100 km 

p = o.6 

1300 IOOO Assuming the pressure on the brake-shoes to be 120,000 kg , 
we obtain 

\\·e obt a in fo r the above case f = 0 .042 
W = 26o As shown by these r esults, the coefficients of fri ction- even 

t \; ca~ A 
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FIG. 4.-CU RVES SHOWING COASTING TEST OF NOV. 28, 19ill 

at the greates t speeds-a re less than 
those found by \Vestinghouse, which 
may be accoun ted for by the difficul ty 
experienced in adj ust ing t he brake 
rods_, as the ar ra ngement used did nol 
111 sure all the brake-shoes bei ng 
pressed equa lly aga inst the wheels; 
also, because the fric tion is influenced 
by the materia l of the whee l tires a nd 
in that of the brake-shoes. 

T he selection of the \ Vestinghouse 
4uick-acti ng brake fo r the high-speed 
cars, clue to its well-tested construc
tion, was found to be correct fo r the 
present case ; the particular brake ar
rangement used. however, is not satis
factory for sing le-operated cars. A s 
suggested above, the condition met 
with here requi res a braking system 
that operates qu ickly and insures an 
equal pressure upon all wheels wh ic h 
may be read ily ad justed to sui t the 
g iven speed. For thi s purpose a si m
ple form of air brake in which the 
pressure can be easi ly regulated is su f
ficent. It would he sti ll more desirable 
if, instead of the air brake, the mo
mentum of the car could be ut ili zed to 
stop it. 

Hy using these values in the origi nal formu la, we obtain· 

1.7 (9300 + 790 ) - 200 

100,000 

1.7 

Test s were also made with the hand brakes, and were so 
ronductecl that at a given signa l the shoes on both t rucks were 
set at the same time. T he resul ts obtained showed that re 
liabi lity cou ld he placed upon this form of brake afte r taking
in to consideration the lower pressures between brake-shoes 
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\\'ith 2~2-mm ch .:,k in g di sc. \\"ith 3-mm chokin g disc. 
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and wheel rims. A t an initia l speed of 100 km per hour a 
braking distance of approxin;ately 720 m in forty-two seconds 
was obtained, which corresponds to an average r eta rda tion of 
o.66 m per second per second. 

M any brake tests were attempted in ca r A w ith short -c ir 
cuited curren t, but no clec idecl result s obt a in ed. I t is probable 
that much shorter braking di sta nces could be obtained by using 
the short-circuit brake at the higher speeds. In general, brak
ing by short-circuit current should only be a ttempted in case of 
emergency, as by the use of this method a great strain is thrown 
upon the motors, which might r esult in their injury. The 
braking system in car A, operated by exciting the motor s with 
direct current , was not tes ted , a s favorable results through the 
use of this scheme at high speeds h i ve never been obtained. 

A few words regarding the two coasting tes ts made on Nov. 
28 with car A a nd shown in the curves of Fig. 4. 

The speeds a t the tim e of cutting off current were respec
tively 109 km a nd 106 km. The tests were made once in one 
direction and once in the opposite direction over practically 
the same part of the road. The distance the ca r ran without 
current in one ~ase was 9600 m, and in the other, 8.·wo m, the 
corresponding times being 817 and 952 seconds. The curves 
and grades in either direction on the coasting stretch about 
equalized themselves. A t the time of the tes ts the observa
tions of the Potsdam Meteorological Observatory showed a 
wind direction of WNW and a speed of 11.4 m per second. 
The wind offered less resistance to the car when running in 
the direction Marienfelde-Zossen than in the opposite direc
tion. 

The differences in the coas ting di stances may be accounted 
for by the fact that the initi al speeds were not the same. T ak
ing the mean valu e from the recorded r esults of speed and time: 

v = ro7 km. 
= 885 secs. 

Assuming that the speed decreases consta ntly, the reta rda
tion will a lso be constant a nd 

V 

p = - = 0.034 metres p. sec. 
t 

The resistance of the car, which is assumed to be constant , 
w ill be 

W = p (M + R ) = 0.033 X 9830 
= 334 kg. 

From this the res istance per ton of train weight 1s 
w = 3.7 kg. 

This average value for the res istan ce of the car looks small 
when compared with the average values obtained by the com
monly used r esistance formul ~ . 

F rom the fo rmul a a lreacl y citecl, 

W = (2.5 + ~ ) Mg 
13 00 1000 

we obtain for a constantly dec reasing speed sta rting a t 100 km 
per hour a n ave rage value for the res ista nce per ton of t rain 
weight 

w = 5.4 kg. 
In this formul a the fir st term 2.5 depends only upon the slid

ing and rolling fricti on, and is appli cable to an enti re tra in as 
well as to the motor car in ques tion. T he di ffe rence in the fin al 
results therefore can only li e in th e second term 

v2 

[300 

and the disagreement between the resul ts of the tes t. and those 
obta ined by the fo rmula is r eadily explained when we take into 
consideration the exceptionally g rea t weight of th e motor car, 
it play ing no pa r t in this term 

v' 

1300 
whirh re lates chil'fiy lo the air r es istan ce, 

In a train composed of many car s the fo rmula gives more 
accurate r esul ts since the weight of th e tra in as well as the air 
res istance increases w ith its length. Moreover , it is we ll 
known that thi s for mula gives too high va lu es for the h igher 
speeds. 

AIR RESISTANCE 

To dete rmine by test the relation between the speed and the 
pressure upon a rigid body, for the higher speeds, th rough op
posi te str a igh t li ne movement, it was formerly necessa ry to 
use the ordinary measu ri ng inst ruments, and it was conse
quently neve r practically poss ible to prove the accuracy of th e 
results obtaineJ in thi s ma nn er. 

T he Zossen high-speed tes ts offered a favorable opportuni ty 
to correct thi s defect, as it was possible du r ing the runs to 
make these measurements in a mos t accurate manner th rough 
the use of hydrau lic pressure pipes. For thi s purpose h oles 
were bored at di ffe ren t poi nts through the front wa ll as well 
as in the rounded and beveled sides of the car, a nd short pipes 
were pl aced in them. Rubber tubes whi ch conn ected with these 
pi pes we re !eel to water stand pipes a rranged a longs id e of each 
other in the ins ide of the o r. T h ese latt er consisted of sim
ple communicating pipes of about 5 mm diameter , upon which 
a millimeter scale was attached. T hi s scale could be adjusted 
ve rti cally fo r a shor t d istance so that it s zero point could be 
set accurate ly a t the level of the water in the pipes a t the be
ginning of th e obse rvations. 

Four such devices were a rranged at each end of the car, two 
w ith openings in t l-:e fron t o f the car and two on the rounded 
or beveled sides of the car ends. Seve ral pipes were also a r
ranged a long the sides of the car, and at d iffer ent peri od s du r
ing the obser vations w ere connected with the wa ter pressure 
pipes. T he plac ing of two opening s at the fro nt of the car was 
fo r the purpose of fac ili tat ing the use of diffe rent length s of 
pipes, so that one opening always r emai ned free and could be 
used fo r noti ng the pressure which was checked by the oth er. 

T he fir st th ing of impor ta nce to determine was whether the 
length and the fo rm of the mouth of the pipes at the front wall 
had a ny effect upon the pressure. T o determi ne th is a pipe 
with a funn el attached was placed in one of the open ings at 
the front w all and a thin pipe wit hout a fun nel in the othe r. 
Further, the mouth of the funn el and th en that of the pipe were 
rever sed. 

From these tes ts it wa s shown that the length and th e fo rm 
of the mouth of the pressure pipes placed a t th e front wall had 
no effect whatever upon the va lue of the a ir pressure. Th "s 
method made it possibl e to reach all poin ts a t the fro nt of the 
car wi th pressure pipes of different lengt1,s and located in di f
fe ren t posit ions, ancl accu ra tely to rleterm ine the pressure a t 
these poi n ts. 

Th e determin at ion of the manner and exten t th at the air 
pre ssure di stributes itself upon th e sid es of the car was macle 
independent from the influ ence of possib le changes in speed 
by compari sons of the average open ings, as well as the fix ed 
openings, wi th the values obt a in ed a t the di ffe rent point s. 

Further , a pressure pipe having di ffe rent lengths was placed 
in the front wa ll openin g and extencled ou t in front of the ca r 
for length s up to 3.4 m. Through thi s mea ns it was shown 
that th e pressure at the end of the pipe was about the same as 
tha t noted d irectly in fro nt of the ca r anrl registered a lwa ys 
the same as long as th e opening of the pipe was kept towa rd 
the front . But as soon as th e end of th e pipe was bent towa rd 
the rear a decrease in pressure was a t once noted , from wh ich 
may be conclud ed that th e compressed air cone dri ven be for e 
the ca r has its a pex near th is poin t. 

Still oth er result s were obta in ed by the meas urement of the 
air pressure on the round ed and beveled sirles of the fro nt end 
of th e ca r. 

U pon these surfaces the air pressure is consid erab ly less 
than on the stra igh t s11rfan·s at ri g·ht an gles to the direct io n 
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of motion , and a decided suction effect was sometimes noted at 
these places, depending greatly upon the direction of the wind. 
T he pressure pipes along the sides of the car, whose mouths 
were placed even with the outside of the walls, indicated no 
decided variation due to the different speeds. Any difference 
of air pressure noted at these points was due more to the direc
t ion and th e strength of the wind than from the speed. I t was 
ex pected that a cleciclecl suction effect would be noted at the 
rear encl of the car, but in reali ty only a slight effect was re
corded. which did not increase ve ry much as the speed in
creased. 

On account of the time being limited for th e tests, further 
observations were not possible along this lin e. as greater im-

different value than that in the opposite direetion, although a 
general agreement between these values is clearly seen. The 
difference can. only depend tpon the strength and the direction 
of the wind which prevailed upon the particular day, the 
greater pressure applying to the direction of motion opposing 
that of the wind. The direction and speed of the wind is also 
noted as given by the Meteorological Observatory at Potsdam 
each day of the tests. 

In Fig. 10 the final results of all of th e tests arc given, with 
the direction of motion separated. From this chart it is clearly 
noted that the air pressure increases in proportion to th e ~pee<l 
through a curve somewhat ~imilar to a parabola. 

According to these measurements, up to a speed of I 50 km 
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F I G. 7 - SPEED AN D AIR-PRESSURE TESTS OF NOV. 22, 1901 

portance was attached to the determinati on of the air pressure 
a t the front encl of thP. car. 

The results of these test6 are given in the speed diagrams, 
a fr \'. vf which are reproduced in F igs. 6-8. A ll of the pressure 
cu r ves follow the ge neral direc ti on of the speed curves. \Vhere 
this is not the case i t can generally be accounted for by some 
local condition which caused the var iation of the height of 
the water level at the moment the observat ion was being mad e. 
This could occur through a gust of wind of un equal pressure, 
a lso, as was often the case, the pressure would be suddenly 
altered when runnin g by a building or sim ila r obje:t placed 
near the railroad. 

The opening to which the pressure refers is noted upon each 
curve. In a few of the curves it may be seen what pressure 
was obtained at the end of the extended pipe. In Fig. 9 the 
observations for each day are plotted with air pressure as ordi
nates and speed as absciss~. The different shaped points ( that 
is, clots and crosses) refer to the different directions in run
nin g, and indicate that the pressure in the one direction has a 

per hour, the air pressure seems to follow closely the equation 
p = o.07v2 

in which v is the speed in meters per second and p is the pres
sure in kilogram on I sq. m of surface placed at right angles 
to the direction of motion. 

Unfortunately, as above mentionecl, it was not possible to 
conduct the measurements of the a ir pressure to such an ex 
tent that a final conclu sion could be arrived at just what shape 
the car should have in order to le ssen the air pressure as much 
as possibl e. 

ENERGY CONSUMPTION 

For the determination of the energy consumption, observa
tions w.ere mad e in the car, as well as in the power station, 
and were taken during the latter series of the tests from the 
switchboard in the power station at intervals of ten seconds 
each. Records were made at the power station of the voltage. 
current strength and current consumption, and the frequency 
was determined through the number of revolutions of the gen
erator. In the car the principal data taken were the voltage 
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Speed of Car and Air Resistance 

Car A. Tesl m a<le Xovemher 25th , 1901 
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FIG. 8.- SPEED AND A IR-PRESSURE TESTS OF NOV. 25, 1901 
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and current at intervals of l 5 seconds or 30 seconds. Only 
<luring the latter run s could the current consumption in the 
car A be accurately observed, as previous to thi s no reliable 
instruments were available. 

The fr equency was determin ed quite accurately in car S by 
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the · measurin; instruments we re ca librated for only one fre
quency, il was necessary at the end of the test to calibrate 
them again for the different frequency contemplated. 

The current delivered from the primary machine had a po
tential of only 6000 volts, which was raised to 12,000 volts 

by transformers placed in . the power house 
for thi s purpose. 
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In Figs. r 1-14 the results noted at the power 
house and in the car are plotted in the form 
of curves, which include also the speed curves. 
The full lin es show the consecutive results as 
actually recorded by the in struments, while 
the dotted lines ( in Fig. 12) r epresent data 
not recorded for short periods. In these dotted 
lines, however, each separate point is accu
rately determined, and the remaining part of 
the line is drawn in accordance to the other 
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measurements , so that great errors at these 
places are impossible. 
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The curves were originally plotted in two 
scales, and the average values given in the 
following table were determined from these 
charts through the use of a planimeter. The 

15 .table on the opposite page gives the actual fig-
1:iiree, Roilwny,Jou,!~},"

0
t es ures obtained. 

FJ(;_ 11.- .YCJLTAGE, CU RR EN T , I'< 1\\'ER AN D S PEED CURVES FO R TRIP I. The results are separated for starting and 

noting the revolutions of the motor for the air pump when 
runninrr without load. The most reliab le measurements were :,, 

made at the power house, as it was possible to use very delicate 
in struments there, which could not be employed in the car 

Car S 

continuous running, and in each case the aver
age va lu es for the measurements of the energy consumption 
and the power factor are separately cakulated. The losses in 
the transmi ssion lin e and the transformers in the power house 
were determined through calculation, and the energy con-

Air Pressure on November, 4th,21st and 22nd 1901 

Car S 
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Fil;, 10.- A IR-PRESS U RE T ESTS O F NOV. 4, 21 AND 2'' ~. 1901 

duri ng the trips, on account of the vibration. The result s 
reco rded by the instruments depend upon the frequency which 
was de termined for each run by the speed desired, and was 
held constant in a very satisfactory manner by altering the 
weights a ttached to the governors on the steam engine. As 

sumption at the trolleys in the car is given by the recorded 
results. t:l-'t 

It is a well-known fact that the difficulties of making meas-
urements of three-phase in stallations are many, and the neces
sary data are not easily obtainable with ·absolute accuracy; 
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'" ~ 
7ti 
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650 0 .524 3'' 73 
441 0.44 62.5 6ti½ 
490 0 . 49 3(i.7 64½ 
272 0 . 373 48 .3 54~ 
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274 0 . 384 43 . 3 52 
423 0 .515 li4 .3 51i 
381 0 . 487 55 . 3 58! 
394 0 .493 45 .6 59½ 
378 0.485 56 .0 51i 
424 0 . 50 li0 .01 Iii 
382 · 0. 50 511. 7 5fi 
445 0 . 525 10 .0 5!l 
452 0 . 505 

rs :I ciii;j 337 0.41,5 
420 0 . 41i5 li2 .0 (1\0) 
470 0 .5\J 20.0 (\5 
4,5(i 0 .59 21. 7 (\0 

520 0 . 605 62 .0 liO 

7,000 .. .. 465 14,720 -4. 72 
7,000 210 7,220 - 4 23 
7,500 414 14,500 - 5 .23 
6,700 (:fro) 405 t.'l,050 - 5 .S2 
6,600 (480) 390 12,570 +10.0 
(l,850 (370) 390 13,000 - 5 .8 
6,700 (515) 390 12,780 + 8. 35 
6,650 510 16,500 -4. 48 
6,450 330 10,450 19 .0 

CA R S 
- --

I 
8,000 . . .. 210 
7,800 .. . 405 
7,400 . ... 180 
7,500 . ... 510 
7,250 . ... 270 
6,200 ... . 639 
6, 100 .. .. 660 
(l, 300 . .. . 570 
6,200 .... 54ti 
6,250 .. .. 522 
li, 150 . ... 416 
li,300 . .. . 534 
6,300 . .. , 510 
li ,200 . . . . 534 
6,300 .... 81 
... . ... . 162 
.... .... 588 

(;°,800 
.. .. 534 
.... 153 

6, 600 .. . . 171 
6,600 , , .. 429 

---

I 7,(oo [+ o . 
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,~:ng,~i-
X,9201 + 3 .. 

17,7601-5. 

5 
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3 
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!J 
4 
0 
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45 
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j 

4,5 

18,700 +5. 
17,liOO - 5 
16,800i+ 5 . 
17, 1001- 5, 
13,li40 +6.' 

I 17,,500:- 5. 
lli,720 + 6.1 
17,500 - 5 
2, li30 

(4,500) 
17,250 
lli,!lOO 
5,250 
5,880 

14,61i0 

±0. 

- 5 
+7. i~ l 
+ I. 45 

i 
82 

- 0 . ( 
+ 5 . 

Nc,tt' : Parentheses ( ) signify apprux imatc va lues. Ill ' . is metric- 1-11' . 
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29. 6 
lli .2 
17 . 2 
16.0 
IU . 5 
20.2 
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18. 7 
19 .0 
18.3 
31. 2 
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17 . 
12. 0 
13 . li 
19 .0 

sumption a t 

I 
Trolleys on 

C i...- .; Cars. 

: ~ ~ E~ " " s i.: ~ ;.: 
~~ ';; ~ C ,. 
CC C 0. .§ 0 ~ ~ 

~ ~ e o r ~ i rU 
----- -

28½ 3 . 2 13: 57 180 245 
33½ 3 81 131 

I 
li7 265 31i0 

30 3.2 13': li5 292 397 
33½ u 14,' li7 33S 41i0 
27 .3 ( 12) 

I 
5;3 (500) 

37 .6 4 •) (12) 71 .. ( li50) 
25.0 2.fi (12) 49 (500) 
31i.3 4 .0 ( 12) ti9 . 298 (700) 
28 .0 3 .0 12 I 55 405 
49.6 6 .2 12 93 487 6li2 

74 .5 .~. 4 I 17 . 5 m] 508 li90 
li l .5 7 . I Ii . 3 454 li l8 
li9. i . 6 lli.4 130 520 707 
57 . 6. 1 14 .6 103 338 41i0 
53. 7 5. 9 14 .li 104 381i 525 
38.3 4 .3 . 12. 7 71 20 1 273 
43 .5 4 .9 12. 7 71-i 232 315 
35. 4 .0 12 7 Ii.~ 201i 280 
40. 5 4 . \1 12. 7 75 348 473 
44 . 4 .8 12.8 82 29!) 40f i 
45. 7 5. 0 13 . 85 30!J 420 
40.5 4 .Ii 13. 77 30 1 410 
48 . 5..5 13. S5 33!l 41\J 
40 .5 4 .5 12. 7 I 71i 301i 411i 
45 . ul 12 . 7 

,, I 
351 4i7 

:.u: 
12.7 1 40 .5 4 . Ii 13 .3 71i 21!1 355 

41i .5 5.5 13.3 82 33S 400 
54.5 li . 6 12 . 84 3Sli 525 
41i.5 5 .0 I 12 . 94 31i2 492 
41i .5 5.5 1 !:! . X3 437 593 
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howeve r, the accompanying curves and tab les usually show 
such close agreement in their corresponding valu es tha t the 
recorded results can be used as a reliable fo undation for 
further discussion and ca lculations. A few result s given in 
the table, whi ch could not be positive ly checked throughout, 
are placed in bra: kets. 

By observing the va lu es g iven in the diagrams, we no te the 
great fa ll in potenti al, which was due to the fac t th at the 13-km 
long-transmission line from the power house to the r a ilway 
was composed of three single copper wires of only 50 sq. 111111 

area each. It is a lso ev iden t from the diagrams that the losses 
in the transmission line were greater than the loss in the trol
ley wires, even w hen the current was taken from th e end of 
the trolley wires at Zossen. 

Much better r esult s would be obtained in a practical high
~peed installation if t he power house sbould be located at a 
more advantageous po~it :011 . 
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The average efficiency of the electrical equipment of the 
cars and trolley lines 

for car A = 83 per cent, 
_ fo r car S = 79 per cent. 

T he energy consumption at the engine shaft, under the sup
position that the sub-station at the feeding point is included, 
Lut the transformers in the power house are not considerecl, 
and assuming an effici ency of the generators of 95 per cent for 
the given speeds, was 

fo r car A = 50--1- hp, 
fo r car S = 45--1- hp. 

The effic iency of the elec tri : al in stallati on, inclucling th e 
generato rs, the trolley wires and the electrical car equipment s, 
was 

for car A = 79 per cent, 
for car S = 75 per cent. 

For the starting period, which is only a small part of the 
whole running time, we obtain an efficiency 

7 for car A = 43 per cent, 
for car S = 48 per cent. 

- - - According to the tests made by the Berlin 
E le.ctric 'vVorks at the power house, the steam 
consumption of the steam engine was 4.6 kg 
per hp-hour, referred to the engine shaft. 

"r, 

Each developed horse-power on the driving 
wheels of the car at the above-named constant 
speeds of 118 km and 115 km per hour will re
quire a steam consumption 

for car A = 5.84 kg per hour, 
fo r car S = 6,12 kg per hour. 

-~ 

000 ~ t.iO 
'II Power io/5t~lio1 VJ ' l'--\ I /r--

The coal consumption by sevenfold evapora
tion for the above figures is, respectively, 0.835 
kg and 0.875 per hp-hour. 

11 I . ,-
~Cu~nGn ba_;: ~ --· I I These values would appear much better if 

the motors were heavier loaded, which will be 
the case at higher speeds; then the power fac
tor, which in the above instances varies be
tween 0.5 and o.6, will be greater. This will 
cause the ohmic losses in the entire electric in
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FIG. 12. - VOLTAGE, CURR ENT, POWER AND SPEED CURVES FOR TRIP II. 
the higher potentials of 10,000-12,000 volts will 
help to increase the efficiency at the higher 

The power factor at th e power house appea rs unusua lly low, 
especially during continuous running, which 011 the w hole was 
far under that for the accepted full load of the motors. 

Generally, it must be remembered that in th e design of thi s 
experimental installat ion, many unfavorab le cond itions had to 
be accepted whi ch would not exist in the execution of a new 
installation. For such a case a suitable power hou se would be 
erected at the most advantageous location along the proposed 
line, and proper machines would be selected for the service 
conditions of the road, so that the supply of the necessary 
current could be accompli shecl without installing special trans
fo rmers at the power house. 

The recorded obse rvat ions and meas urements of the dif
ferent tests for a constant speed gives the energy consumpti on 
at the trolley 

for car A = --1-SS hp at r 18 km per hour, 
for car S = --1-05 hp at rrs km per hour; 

the energy consumpti on at the sub-sta ti on 

for car A = 478 hp at rr8 km per hour, 
fo r car S = 431 hp at I 15 km per hou r ; 

the energy consumpti on at the driving wheels 

fo r car A= 397 hp at 118 km per hour, 
for car S = 341 hp at r 15 km per hour ; 

from which we obtain an efficiency 

for th e electrical equ ipment of car A = 87 per cent, 
for the electrical equipment of car S = 79 per cent. 

speeds Ly decreasing the losses. Higher volt
ages could not be used during the tests on account of the speed 
wh ich required a low frequency, and also the disturbing in
fluence upon the railway signal apparatus. 

A n accurate calculation of the total costs of the electrical 
service is not possible at thi s time, as the highest speed for 
which the electri cal equipment of the power house and the 
motors in the car was designed could not be attained, and also 
the number of tes ts made was considered insufficient for such 
a determination. 

For all future tests the measuring instruments employed 
should be of th e best make and be calibrated beforehand for 
the different frequenci es to be used. They should also be con
nected in circuit, ar..d r ead at the same instant , whether in the 
power hou se or at the feeding station, as well as in ea:::h of the 
cars. 

Previously, the measuring apparatus were connected in 
shunt circuits, but it would be better to connect them as far as 
possible directly in the high potential lines so as to insure as 
accurat e r esults as possible from which reliable conclusions 
could be drawn. 

SAFETY PRECAUTIONS AKD DEVICES USED IN THE TESTS 

Primarily. for the sa fety of the service of the railroad and 
the tests, it was considered absolutely necessary that the runs 
should take place by daylight and at a time when that portion 
of the road over which the tests were to be conducted was en-

• 
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tirc ly free. On account of these considerat ions, the time from 
8 to I I :30 a. 111., as proposed in the programme of the tests , 
was dec ided upon. 

In order to make it imposs ible for any of th e switches be
tween Mahlow and Rangsdorf stations to be misplaced during 
thi s t ime, a special form of loc k was used, which in sured the 
proper plac ing of the switches . Bes ides thi s, an iron block 
with a movable wing-rail was fastened in each of these 
switches. To insure the allowance of suffici ent time ,to stop 
the car at the end of the test stretch, fou r signal plates were 
used. These signal plates were furni shed with white back
grounds and were fastened to pointed iron pipes, two bein g 
pai nted with the letter A (cut-out current) and two wi th the 
letter B ( brake car). Two of these signals ( one with A and 
the other with B) were erected alongside of the track near the 
end station, the di stance from this station being so taken that 
the car could be easily stopped, even during the most un favo r
able weather and when the motorman could only recngnize the 
plate B by being close to it. 

The regular guard of the road was increased so that when 
speeds of over 100 km per hou r were made a ll roads crossi ng 
the test line were guarded by regula r railroad employees, who 
were instructed to keep the gates at t hese crossings closed from 
the time the car left the starting station until it had passed. 
No furth er precauti ons for the safety of the service were a t
tempted, and attenti on was turned to the working of the safety 
devices a lready installed as the hi gher speeds were approached. 

T he military road on which the tests were conducted is pro
vided with th e usual visual signals a t the stations, and the less 
open parts of the road ar e furni shed with signal s which are 
operated from the stations through wire cables in conjunction 
with the main signals. Block signals a re not employed on the 
road. For the ordinary service of the road, on which speeds 
of over 80 km per hour are not run, and on whi ch trains are 
operated a t compara,t ively great di stances apart , the signal 
sys tem insta lled is quite sufficient. 

For the test runs, howeve r, in which speeds of ove r 120 km 
per hour were made, it was fou nd that these signals could not 
be recognized in time to stop the car before reaching them by 
using the braking apparatus at hand. This was the case even 
in clear weather , and on dark and foggy clays the conditi ons 
were still worse, suggestin g that it might be necessary in an 
organized hi gh-speed service to slow up before reaching such 
signal s, whi ch would thereby lessen great ly the advantages 
gained through the use of t he increased speed . 

The worst conditions encoun tered proved to be during rainy 
weather, when the drops of ra in adhering to the window panes 
of th e motorman's cab obstructed the view. At such tim es it 
was poss ible to see only a portion of the track for a distance 
of 200 111 to 300 m between or through the drops, and it was 
found necessa ry in these cases to reduce the speed in passin g
the stations. 

On accoun t of these considerations the signal system fo r a 
high-speed se rvice must be so arranged that under all condi
tions th e signals may be recognized absolu tely and quickly. 

If these obj ects are to be gai ned -t hrough signals arranged 
a long the track, the fir st one must be placed at a di stance from 
the station equal to the greatest braking di stance required un
der the most unfavorable conditions. From the resu lts of the 
brake tests already obtained, the fir st signal, for speeds up to 
160 km, must be placed at leas t 1.5 km to 2 km before the sta
tion. Besides thi s, the form of the signal must be easi ly seen 
so that it may be unmi stakably interpreted from the motor
man's cab even at short distances, and during any prevailing 
fog, rain or snow. It would be better to employ a system in 
which a visual signal would automatically appear at a se lected 
place in the cab itself and in plain view of the moto rman, the 
system being connected with a separate acoustic signal ( elec
tric bell ) wh ich would sound whenever the visual signal stood 

at stop. T he signal system in the car should be operated in 
conjunction with the one used a long the track, and be so inter
connected that if any defect in the latter should occur it would 
be automatically indicated by the former in the car. 

During the tests that part of the road over which the runs 
were made was kept free from all other trains, so that special 
protect ion for guarding the necessary headway of the trains 
\vas not required. However, if the trains should be operated 
on short headway, special devices would have to be arranged 
fo r their protection, such as the automatic cutting out of the 
current on the different sections of the track. 

THE MEGAPHONE AS AN AID TO RAPID TRANSIT IN 
BROOKLYN 

In the v1c1111ty of the Borough Hall, Brooklyn, the busiest 
point in the city, there is a perfect maze of street car lines. 
Just above the hall, at the junction of Adams and Fulton 
Streets. the Crosstown, Greenpoint , Bergen, Douglas, Fifth 
and Seventh A venue 1ines all cross Fulton Street, nearly at 
right angles. Below the hall there pass the Fulton, Gates, 
Putnam, DeKalb and other lines destined to Fulton Ferry, 
Ne w York and into Court Street. In addition to this , the Myr
t le and Myrtle and Ralph A venue lines turn into Washington 
Street from Myrtle Avenue at the junction of F ulton Street, 
Mvrt le Avenue and Washington Street, dest•ined to New York. 
H~re transfe rs are issued in wholesale, which is not true of the 
otber crossing, and con fu sion would be endless were it not 
for the scheme adopted by the Brooklyn Rapid Transit Com
pany of stationing a man with a megaphone at this point, 
whose duty it is to announce cars and otherwise direct passen
gers. He announces the departure of the local cars in Brook
lyn which encircle the City Hall, and directs passengers where 
to find seats. It is a plan worthy of emulation by companies 
in other cities that are hampered in moving cars by similar 
traffic conditi ons. 

•• 
ELECTRIC RAILWAY PROGRESS IN WESTERN 

PENNSYLVANIA 

T he T itusville E lectric Traction Company, of Titusville, Pa., 
is about ready to start an extension of i ts line from Trionville 
to Townsvi lle, a di stance of about 6 miles . It is planned to 
have the line ready for opening early in the spring of 1906. 

Thi s extension is another link in the chain of electric roads 
whi ch wi ll ultimate ly conn ect the shores of Lake Erie with 
Pittsburg. ·within anothe r year thi s company will extend its 
line on the north from Townsvi lle to Meadville, Pa. Surveys 
have been made to th e south of this company's line, from 
P leasantv ille to Oil City, and a road will ultimately be built to 
connect Titusville with Oil City. The Titusville road is one 
of the best paying properties in the western part of Pennsyl
vama. fo the winter time its receip ts are good and adequate 
to meet a ll its obligations. The summer traffic is enormous. 
As an example of what a small road can do with limited equip
ment and facilities, \ V. J. Smith, general manager, showed a 
representative of the STREET RAILWAY JOURNAL the receipts 
fo r July 4, one of the best days during the summer. With 
eight cars more than 14,000 passengers were carried between 
6 o'clock in the morning and midnight, the average being 72-48 
passenger per car-mile. Considering these facts, together with 
the possibilities for the early realization of the extensions south 
to Oil City and north to Meadville, the company's future pros
pects are most promising. 

•• 
The interchangeable mileage books in use on the electric 

railways of Ohio have been adopted by the Indiana Union 
Traction Company of Indiana. This is the first traction road 
in Indiana to adopt the mileage books. 
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CHANGING GAGE OF TRACKS IN EAST ST. LOUIS 

BY W . A. BENNETT 
Engineer Maintena nce of \11/ay, East St. L ouis & Suburban Railway 

Company 

In March, 1905, the management of the East St. Louis & 
Suburban Railway Company called for an estimate of cost of 
bringing to the standard 4-ft. 8,½-in. gage all the tracks that 
we re then 4-ft. 10-in. gage. The fir st impul se was to fo llow 
the example of the steam roads and make the change in one 
day. This would have not only suspended servi ce for one day, 
and possibly longer, but would have necessitated the tearing up 
a t one time every paved street in which tracks we re laid, and 
the borrowing of all the men and tools that the neighboring 
steam and electri c roads could furnish. It was therefore de
cided to do the work by divisions, keep up the service and tear 
up only a portion of the city at one time. T he fo llowing esti
mate was made: 

Changing 60 miles of T-rai l track on ties, at $100 ...... ... . 
Changing 17 miles of girder-rail track on ties. at $1,300 ... . 
Changing 6 miles of girder-rail track in concrete, at $2,600 .. 
Changing 2 miles of miscellaneous track, at $1,300 ........ . 
Changing 65 rai !road cross ings, at $25 . ................... . 
Changing special work .......... .. ...................... . 
Changing equipm ent, 107 cars ............................ . 

$6,000 
22,I00 
15,600 
2,600 
1,625 
6,140 
3,000 

. $57,065 
New frogs, tie-rods, bolts, spikes, tie plugs, tools and inci-

dentals ..... ....... ....... ... ............ ..... ....... $II,4I3 

$68,478 
This estimate wa s approved and work authorized March 

31, 1905. 
The work of organi zation and preparation was then begun. 

The plans for changing the complicated special work were 
made by the Pennsylvania Steel Company. An entire new plan 
of each job was prepared as for new work. but in addition the 
old location of the r ai ls was shown. This formed a composite 

AN ESPECIALLY DIFFICULT SITUATION FOR A CHANGE 
IN GAGE 

plant, giving the number of each piece, its length, etc. A ll t he 
old parts that could be used were put back and new frogs put 
in where old ones would not line or gage. Where rails were 
too long or too short, the length of the cut or "dutchman" was 
given. As these plans were made and approved, the new frogs 
were started in the shops. The frogs from Steelton, Pa., ar
rived in our yard in July. While waiting for the frogs, all the 
small outlying lines (where no special work was required) and 
all the suburban lines were changed. These, for the most part, 
are double track, and were changed one track at a time. The 
cars were changed in the shops and taken out over the 4-ft. 
10-in. tracks at night. 

The work of preparing the suburban lines was given to the 

regular section foremen. Each foreman was given a plan of 
hi s section, showing which rail was to be moved. At switches 
the rails opposite the frog were moved; on long curves the in
side rail was moved and the joints opened; on short guarded 
curves the outside ra il was moved in and the surplus rail 
cut off. 

The work of renewi ng ties was then rushed, and no new ties 
were spiked on the side to be changed, except where necessary 

~. :, , ... T< 

/......,, ~ -
' ' f • 

\_ 

PLACING TIIE CHA NGED GAGE CARS IN SERVICE 

to hold the t rack safe. A ll inside spikes were then pulled, ex
cepting at eve ry thi rd tie, afte r which the spike holes were 
plugged and ties adzed smooth. T he spikes that had been pulled 
were reset I ,½ ins. from the rail by spiking to an iron shim 
1,½ ins. x 4 ins. x % in. Bolt holes were drilled in switch rods 
on the side to be moved so that stand s did not have to be dis
turbecl. At road crossings the planks were taken up, spikes re
set and inside planks put down I .½ ins. further from the rai l. 
Guard rails were not disturbed until the clay of change. A 

.•· 
i·r ·'.' 

"""":' ·· - ' 
.:=- •.,;,.;_,_?,.. 

ST. CLAIR .\VENUE, LOOKING WEST 

gang of saw and drill men was organi zed to do a ll cutti ng and 
drilling in special work and railroad crossings. This cutting 
was done mostly at night. A rail saw driven by motor wa s 
tried, but it was found that the work could be clone more 
quickly and cheaper by hand. The power sa w cut faster than 
the hack saw, but it took so much time to put it on and take it 
off and adjust the machine that there was no time gained in the 
encl. A hack saw was put to work on each rail at the same 
time, and when one was done all were done. The cuts were 
made to the base of the rail and were fini shed the day the gage 
was changed. A pair of blank angle-bars was put 011 the cut 
rai ls and bored to fit th e old holes. In the special work the 
plates were removed, cuts made to the base of the rail, plates 
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replaced, bolted with two bolts and paving replaced until the 
day of change. 

T he contract for taking up and replacing paving was let to 
a local firm of contractors. On double track the two inside 
rai ls were moved. T he entire pavement between tracks was 
taken up, as was a st rip 18 in s. \ vide a long the opposite side of 
the ra il s. 

A n extra gang of seven ty men was organi zed to change the 
concrete tracks. T hi s gang was divided as fo llows : 

Men 
First division- pick and shovel labor . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Second division- wrench men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Third di vision- jack and bar men.. . ....... ............... ... 8 
Fourth di,·ision-wrench men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --I-

Fifth division-grout men and sweepers ........... .......... 6 
Sixth division- concrete mixers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Sub-fore1nen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Blacks111ith . ........................................... .... . 

70 
T he fir st divi sion dug out the concrete around th e rail. The 

second ran back the in side tie-rod nuts. The third moved the 
ra il with powerful j acks. The fourth brought the track to 
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CJL\ NG IJ\'G THE <~.\ GE AT i\IISSSC>l1R I XND COLLIJ\'SVILLE 
AVENUES 

gage by means of the tie-rods 6 ft. apart. T he fifth cleared and 
grouted. T he sixth replaced the concrete. S ub-foremen we re 
w ith di visions I. 3 and 6. T he bla ::ksmith, with portable shop, , 
r epaired and sharpened tools. A pneumati c drill was tried for 
remov ing concrete. but it was found to be more expensive, 
slower and not so good as sh arp picks. A high-grade, short , 
heavy steel pick t empered blue was used. 

By the time the new special work was ready, all th e outlying 
lines in East St. Loui s, and all the suburban lines, including all 
local lines in the city of Belleville, were changed. In Belleville, 
the cars were changed on the street while the work on the track 
was in progress. These lines being a ll single track, servi ce 
was suspended fo r one day. A fter th e suburban lines were 
thoroughly prepared th ey were ch anged one divi sion at a time. 
T he lines were divided into short sect ions and each gang given 
a certain amount to change. T he gangs were organized as 
fo ll ows : 

Men 
First division- three claw bars and one maul. . . . . . . . . . . . . . . . . 4 
Second division-three pinch bars and one maul. . . . . . . . . . . . . . 4 
T hird division-five mauls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Fourth division- one water carrier and push-car man........ 2 

T otal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

Division I pulled r emaining in side spikes and drove down 
broken spikes, took off guard rails at frogs and took up outside 

crosc, in g planks. Division 2 moved the rai l over to spikes 
previously driv en and set an outside spike in every third tie. 
Division 3 drove the spikes and tested the gage. Each gang 
ca rried the following tools, viz.: One push car, nine mauls, 
four claw bars, three pinch bars, one adz, two wrenches, one 
monkey wrench, one gage, three chi sels, one hack saw, one 
spike puller, one water keg, one water bucket, three extra maul 
handles, one pick, two shovels and 50 lbs. of ice. 

The push ca rs were di stributed by the work cars the day 
before changing. The men and tools were taken to their sta
tions by the work cars early on the day of change. A t quitting 
tim e the tools were collec ted and taken to th e next day's work. 
The men were sent home in special cars. After the fir st sub
urban line was changed one work car was changed, and by 
using two cars of different gages, the men and tools could be 
taken to any point of th e work. 

A t th e signal to start changing, each gang tried to see which 
could be the fir st one ready fo r ca rs. Actual working time 
was kept for each gang on each clay. At switches the bolts in 
the rods were removed and the switch point moved over I;/2 
in s. to holes previously drilled. T he bolts were then replaced 

TII E LO U I SVILLE & N ASHVILLE AND 131\LTE\IO RE & OHIO 
CROSSI NGS AT ST. CLAIR AVENUE 

and stock rail moved up to point and spiked. At railroad cross
ings a piece of ra il and rail-tongs were on hand to drive the 
crossings. T he saw and drill gang was divided and stationed 
where cuts were to be fini shed and holes drilled. They finished 
cutt ing the crossings; th e tra ck men drove the frogs over, 
lined, gaged and spiked them, and the drill men replaced and 
bolted the angle bars. After the gage was changed and track 
sa fe for cars, each gang reported by t elephone and then started 
back. pulling remaining outside spikes and spiking in full. A 
gasoline in spection car with wide wheels, capable of running on 
either 4-ft. 8;/2- in. or 4-ft. 10-in. track. was used for superin
tending the work. T he best time was made by one gang on 
the Caseyville division, ¼ -mile section , in forty minutes. , On 
the Bellev ille subdivisi on, I-mile section, th e best time on the 
westbound track in the morning was one hour and ten minutes; 
in the afternoon on eastbound track, one hour and fifteen min
utes. On the Edwardsvi lle division, from Collinsville to Ed
wardsville, I-mile section, the best time was one hour and fif
teen minutes, and on the same division, from Collinsville to 
East S t. L oui s, I -mile section, one hour and five minutes. 

The changing of the main lines in East St. Louis was car
ri ed on by divi sions, beginning at the outlying districts and 
working toward the center. This work was done in nearly the 
same way as on the suburban, except that each gang was given 
a shorter section and a large gang placed at each job of special 
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work. No work of changing was sta rted un til the line was 
thoroughly prepared. T he girder rai l tracks on ties had tie
rods every IO ft., and only one ti e was left spiked between tie
rods. A ll the in side tie-rod nuts were run back 1 ,½ ins. and 
the inside spikes set 1,½ ins. from rail, as in the suburban 
tracks. Temporary street crossi ngs were made of planks after 
the spikes were pulled and all ti es adzed smooth. Where brace 
tie-plates were used, the plates were moved with the rail, but 
claw tie-plates were not moved. In the specia l work all bolts 
were removed except two in each joint, and as many spikes 
pulled as safety would permit. Not so many claw bar men 
and spike pullers were needed in the city work as on the sub
urban, and these extra men worked on the tie- rods. In chang
ing the special work, the plans were followed as closely as in 
putting in new work, and after the cuts were fini shed each 
piece was brought to its proper place, according to the plan. 
The frogs that were shown to be replaced were taken out and 
the new ones put in. The whole was lin ed and gaged before 
joints were tightened or sp ikes driven down. "Dutchmen" 
were then cut to fill openings, j oints bored and bolted and all 
rails spiked down. The saw and drill gang did the cutting of 
"dutchmen," boring of holes and bolting in full. \Vith few ex
ceptions, the tracks and spec ial work are in as good line and 
gage as before, and in some cases better. The paving con
tractors followed the track work as rapidly as possible, so that 
at no time was there a great amount of pav ement taken up. 
The last change, and the only work that was done at night, 
was the Eads Bridge and the special work at the east approach. 
This was done on the night of F riday, July 28. 

The entire work of changing the gage was done by our own 
men. No line was out of service more than a couple of hours 
except Belleville local lines. A ll of our reconstruction work 
was carried on at the same time, and at no time did we need 
more men than we had employee!. Our total track force varied 
from 200 to 250 men. 

The actual cost of the work has not yet been exac tly deter
mined, but will be within the original estimate. 

•• 
A NEW DESIGN OF NON-PUNCH TRANSFER TICKET 

A novel form of transfer ticket which is applicable to close 
restrictions as to time limits, and entirely without the use 0£ a 
punch, has recently been perfected and is now in use by the 

which bunches of transfers in the special spring holders a re 
shown, together with sample transfer checks detached for dif
fe rent hours in both A. M. and P. M. 

The transfer ticket is ruled off with horizonta l lines, one for 
each of the twelve hours of the half day. At the top is the 
hour of 12 for noon or midnight, and underneath are the later 
hours in order. In practical operation the spring holder is 
merely adjusted so that in detaching the check its straight edge 
wi ll serve as the rule to cut the paper at the time li mit de
sired; thus for 6 o'clock the check will merely be torn off be
nea th the figure 6, etc., the time limit thus always appearing 
at the bottom. The A. M. and P. M. designatio11s are obtained 
by the coupon at the top of the check containing P. M. in heavy 
black letters. ·when thi s is torn off, the check is good only for 
A. M. use, as is clearly stated below the coupon, whi le if left 
on, it is only valid in th e afternoon. 

Two fo rms of spring pad holders are shown, one arranged 
fo r subdividi ng the hours and the other for tearing off the 
check plain without limiting the transfer for intervals less 
than one hou r. It is probable that the Brooklyn Rapid Transit 
Company will eventually make use of the latter plan, as the ex
perience there shows little advantage in the closer time limits. 
For this purpose a spring holder or clamp of a simple design 
in brass is used to grip the pad of transfer tickets, so that 
when properly set any number of transfers may be torn off 
across the straight edge without readjusting it. For adjusting 
the pad for later hours the clamp is merely released and the 
pad moved upward in the holder. The style of holder in which 
fifteen-minute intervals a re recorded consists of a brass back 
with a spring slide covering the pad very similar to that al
ready described, but carrying an adjustable thumb perforator. 
The slide is adjusted up and down the pad, as in the case of the 
other holder, but for subdivi sions of hours the thumb perforator 
is moved crosswise to indent the lower edge of the check at 
the quarter-hour desired in tearing oft This quarter-hour 
designation results in a neat V-shaped indentation which is 
easily distinguished. 

In the illustration the holders are shown with sample pads in 
place. T he plain holder, carrying the Tompkins Avenue trans
fers, is shown put to a spec ial duty of holding two pads, back 
to back, as upon this line h vo different classes of transfers a re 
issued at different points. The holder works equally well on 
either side, so that, in effect, the conductor handles only one 
pad. At the sides of the holders a re shown sample checks fo r 

P. M. and A. M., those fo r Tompkins 
Avenue torn off at even 2 o'clock 
limi t, and those for F ulton Street at 
6 :15 a. m. and p. 111. It wi ll be noted 
that as the checks are torn off later 
in the day, their lengths become 
longer , so that expired time- li mit 
tran sfe rs wi ll be easily detected by 
the conducto r. Furthermore, with 
thi s sc heme the passenger cannot cu t 
off the trander to extend its time of 
expiration. 

DOTII TYPES OF S PRI NG I' ,\D IIULDE.RS 1\ND SOME LOO SE TIUNSFERS 

T he most important advantage of 
the new form of transfer is, however, 
found to lie in the accounting depa rt
ment. In accordance with the policy 

Brooklyn Rapid Transit Company. T he ticket and its holder 
were invented and placed into practi cal use by George R. Folds, 
who was formerly assistant to the general manager , and whose 
resignation to become general manager of the Sou th Chicago 
City Rai lway Company was recently annou nced in these col
umns. In thi s new ticket th e punch method of indicating time 
limits of the transfer is rep laced by a novel method of tearing 
in the limit, the point at whi ch the t icket is torn off the stub 
indicating the time at which transfer ex pires. The 'way m 
which thi s is accomplished is indicated in the illustrat ion, 111 

in Brooklyn of collecting transfers from the conductors as 
quickly as possible, conductor s are required to turn in their 
transfer rece ipts every half trip, so that the accounting depart
ment receives packages of transfers turned in at stated times. 
In chec king these over it is fo und a most s imple matter to ex
amine ti me limi ts of all of them, even in very large quantities, 
as th ey must a ll ne cessari ly be approx imately of the same 
length . T hey are, in fact, sorted as to lengths before counting, 
and any checks received after the time limit had expired may 
readily be detected from their shorter length. 
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THE PLANS FOR REORGANIZATION OF THE AMERICAN 
STREET RAILWAY ASSOCIATION 

President Ely, of the Ameri can Street Railway Associat ion, 
has recently transmitted a circular letter to the m embers of 
the association, explanato ry of the reorganization of th e asso

ciation and of the proposed constituti on a nd by-laws, which 
were publi sh ed in the last issue of this paper. This letter out
lines the steps taken by th e j o int r eor ganization committee of 
t he several associations, and describes som e of the advantages 
w hich it is thought wi ll result from th e adoption of th e n ew 
fo rm of organization. As this let te r is of inte rest to a ll en 

gaged in the str eet railway indust ry, it is r eproduced below: 

THE AMERICAN STREET R AILWAY ASSOCIATION 
OFFICE OF THE PRESIDENT 

BUFFALO, N. Y., Aug. 28, 1905. 
To the Members of the American Street Railway Association: 

GENTLEMEN :-I t will be remembered that the last annual con
vention at St. Louis devoted considerable time to the consideration 
of questions relating to a more complete and perfect organization 
of this associa tion and the various assoc iations affi liated with it in 
street and interurban railwav work, and th at all matters and 
th ings concerned in bringing a.bou t said objects were committed to 
your executive committee with power to act. 

Pursuant to such action you r executive committee entered upon 
the work so delegated to it, and, as you have been heretofore 
advised, h eld a meeting at th e Holland House in New York City 
upon the third and fourth days of February, 1905. At such m eet
ing th ere were present representatives of all affi liated organiza
tions, and a committee to prepare a plan of reorganization was 
appointed, consisting of the undersigned, as chairman, and the 
fo llowing members: For the A merican Street Railway Associa
tion, E. C. Foster, New Orleans; Richard McCulloch , St. Louis; 
C. G. Goodrich, St. Paul; W. E. Harrington, Camden, N. J. For 
th e Accountants' Association, W . G. Ross, Montrea l, and F rank R. 
Henry, St. Louis, alternate. For the Mechan ical Association , H. 
H. Adam s, Baltimore, and E. W . Olds, Milwaukee, alternate. For 
th e Claim Agents' Association, W . A. Dibbs, New York, and W . 
H. Renaud, New Orleans, alternate. For the i\,fanu factu rers' As
sociation , W . H. Heulings, J r., Philadelphia, and William Wharton, 
J r., Philadelphia, alte rnate. 

The committee determined to have a thorough examination and 
study made of the scope, plans and methods of work of the more 
prominent organizations of similar charac ter throughout th e 
country. 

Professor Henry H. Norris, of the department of electrical 
engineering at Cornell University, was selected fo r that part of the 
work and he at once entered upon it. H e made a most complete 
and thorough investigation and a comprehensive and admirable 
report. Professor Norris' report was based upon a ca reful study 
of practically all of the similar organizat ions in the United States 
and Canada, and embraced an extensive digest of the constitutions 
and methods of work of the following: ( r) American Street Rai l
way Association, (2) American Railway Mechanical and E lectrica l 
Association , ( 3) A merican Association of Street Railway Claim 
Agents, (4) Street Railway Accountants' Association of America, 
(5) New York State Street Railway Association, (6) American 
Railway Association, ( 7) American Railway Engineer ing and 
Maintenance of Way Association, (8) Master Car Builders' Asso
ciation, (9) American Railway Master Mechanics' Association, 
( IO) International Tramways and Light Railways Association, 
( r r ) American Association for the Advancement of Science, ( 12) 
National E lectric Light Association, ( 13) American Bankers' As
sociation, (14) New York State Bankers' Association. 

In ana lyzing the methods of procedure of the various associa
tions, their work was divided into the following sections : (a) 
Object, (b) m eans of at taining same, (c) m embers, (d) privileges 
of same, ( e) officers, (f) meetings, (g) lines of work undertaken, 
(h) dues. 

Professor Norri s' report was voluminous, embracing nearly 150 
printed and typewritten pages. A very complete digest of the same 
was made and printed. The report was considered at a joint meet
ing of representatives of the affiliated associations held at the 
Hotel Bellevue-Stratford, Philadelphia, Pa. , on the 12th and 13th 
of June, 1905, at which meeting there were present the fo llowing 
members of the joint committee: For the American Street Rail
way Association: President Ely, J ohn J. Stanley ( in place of E. 
C. Foster), John I. Beggs ( in place of Richard McCulloch), C. G. 
Goodrich, and W. E. Harrington. For the Accountants' Associa
tion: W. G. Ross. For the Mechanical Association: H. H. Adams. 
For the Claim Agents' Association: W . H . Renaud. For the 

Manufacturers' Association: Wm. \ Vharton, Jr. There were also 
present the following named gentlemen: J ohn B. Parsons, John 
Grant, C. C. Pierce, James H. McGraw, E. H. Baker, D. M. 
Brady, H. W . Blake, Samuel Curwen, H . J. Kenfield, E. M. 
vVilliams, George K eegan, N ewco"mb Carlton, and Professor H. 
H. Norri s, of Cornell University. 

The report and th e draft of fo rm of proposed constitution and 
by-laws accompanying the same were carefully gone into and dis
cussed at great length, and finally r ead section by section, and 
fr eely amended. 

T h e constitution and by-laws were adopted as amended and 
recommitted to a sub-committee fo r rev ision, and h ave been by it 
carefully rev ised, submitted to counsel, and finally approved and 
printed, and are herewith submitted to each member of the asso
ciation. T hey h ave been issued to the technical press to insure the 
widest publication to all interest ed in street and interurban railway 
work, and th rough th e m embership committee, of which H. H . 
Vreeland is ch airman, a copy will be sent to every non-member 
company, together with a let ter setting forth the increased ad
vantages of membership which will be afforded by the reorganized 
association and its affili ated organizat ions. 

T h ey will be bro ng lzt up for fi11al action at the coming convention 
to be held at Philadelphia on th e 27th a11d 28th of September, 1905. 

Thev are 11 0 w tra11s111itted to all members by direction of th e 
executive eo m111 ittee, with the earnest req11 est that they be carefully 
examined by every m ember. 

!11 presrnting for your consideratio n the eo11 densed resu lt of the 
labors of many perso 11s throngho11t a period of nearly two years, 
we hmie only to say that th e work has been undertaken and pro
ceeded with thro1tgho1tt as one of paramou11t importance to the 
street and intentrban railway profession. 

Many busy m en of large affairs have contributed of th eir time 
and effort 11 ot a little. 

Some of them eo11sider the reS1tlts attained as embodying the only 
method o f saving the A m erican Street Railway A ssociation and its 
affiliated orga11i:::atio11s from utter confusion and uselessness. 

Concerning the wr iter's views it may not be inappropriate at the 
present time to quote from the pres ident's annual address de
livered at the last convention. H e said in part: "A careful inspec
tion of the procee dings of the conventions of the last few years 
reveals the fact that most of th e t ime of each convention h as been 
occupied with the reading and discuss ion of papers embracing sub
j ects which , for th e mos t part, r elate to the sm all technicalities of 
th e business, and nearly all of which might have been profit ably com
mitted to proper auxiliary and subsidiary organizations. Broad 
fiel ds of co-opera tive effort in th e mos t important lines of our work 
liave remained almost untouched. It becomes immediately apparent 
upon investigation and di scuss ion of th e situation that we might 
profitably enter upon the di scussion of the greater questions affect
ing our welfare. T he confusion of laws throughout the country 
affecting our corporations is a m atter to which we might well 
devote att ention. There are al so such great ques tions as taxa
tion; municipal ownersh ip of street railways; fr anchise rights and 
obligations; statutor y laws affecting our class of companies; munic
ipal laws and ordinances. and other questions of importance to 
which your minds wi ll r eadily r efe r. Th e collection and preserva
tion of data tend ing to throw light upon the problems of great im
portance that confront u s is also a matter deserving of attention, 
and in thi s r egard it would seem that through th e medium of th e 
secretarv's offi ce and of appropriate st anding committees an invalu
able coliection of data could be made and permanently preserved 
in such form as to be conveniently access ible to any member of the 
association upon merely making request of the secretary. If the 
work of the secretary's office should be made continuous, there 
would thu s grow up in time a vast repository of valuable statistical 
and historical information, r eadily available as a matter of right 
to every member. This branch of th e work alone, if properly 
prosecuted, would render membership in this association so val
uable that it is difficult to understand how any street railway cor
poration would feel justified in remaining outside of thi s asso
ciation." 

Some of the more important advantages to accrue from the pro
posed reorganizations, as stated by Professor Norris, are: 

( 1) The Information Bureau. The function of this bureau will 
be to supply such information as follows: 

(a) Statistics regarding electric railway construction, mainte
nance, and operation. 

(b) General information regarding various electric railway 
properties. 

( c) Information regarding statutes affecting electric railway 
construction and operation in various localities. 

(d) Advice as to the practicability of new appliances, looking 
toward the establishment of a testing bureau, if such be found 
desirable. 
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( e) Scientific information along lines allied to electric railway 
work. 

(2) The investigation of general problems affecting the relations 
of electric railways anq the public, e. g., municipal ownership at 
home and abroad, franchises, taxes, etc. 

(3) The investigation of technical problems, such as the utility 
of new fuel s, new prime movers, new motors, new systems of trans
missions, new signal systems, etc. 

(4) The distribution of important information among the mem
bers by means of regular and special bulletins. 

(5) The arrangement, binding, and distributing of the volumes 
of proceedings of the association, including the indexing and 
general supervision of printing, proof-reading, etc. 

(6) Th e arrangement of the details of conventions. This will 
relieve the president and executive committee of much detail work, 
and will enable the association to do a large amount of investiga
tion by means of special and standing committees. 

With this brief explanation your committee submits herewith the 
draft of proposed constitution and by-laws, and the accompanying 
form of charter to be granted by the American Street and Inter
urban Railway Associat ion to its affiliated associations, each of 
which will be left to draft its own constitution and by-laws, which 
will be subject to the approval of the parent organization. 

'vVe invite your careful attention and investigation, and urge 
upon every member the desirability of a fu ll representation at the 
coming convention, where final action upon this important matter 
will be taken. 

Respectfully submitted, 
T he Executive Committee of the 

AMERIC\N STREET RAILWAY ASSOCIATION, 
W. CARYL ELY, President. 

••• 
CORRESPONDENCE 

STARTING OF TURBINES 

GENERAL ELECTRIC COMPANY 

Sehenectady, N. Y., Aug. 31, 1905. 
EDITORS STREET RAILWAY J OURNAL: 

I have read the editorial on the "Practieal Operation of 
Steam Turbines" in your issue of Aug. 26, which expresses 
doubt concerning the praeticability of starting large steam tur
bines suddenly without a previous warming proeess. While 
many turbines now in operation requ ire such treatment, it is 
not required in turbines recently produeed by the General Elee
tric Company if they are properly set up and adj usted. 

With these turbines, the matter of clearanee between re
volving and stationary parts, within such limits as are ever 
des irable, does not affect the steam eeonomy to an appreeiable 
extent. Clearanees from •Ys in. to 3-16 in. are used on large 
turbines, and if, un<le'r any extraordinary conditions, these 
should prove insuffieient, a considerable increase can easily be 
provided without appreeiable effect upon the steam eeonomy. 
It is also possible to inerease the clearanees of exist ing ma
ehines where trouble is experienced, and in a few eases such 
changes have been made. 

The following paragraph from a paper by A. S. Mann, pub
lished in your issue of June ro, shows the eonditions under 
whieh 1500-kw turbines are started in the General Eleetric 
Company's power plant: 

We have taken the time in a number of instances when all the 
auxiliaries have been in motion and it only remained to start the 
turbine and phase it in on the line; the only valves to open in such 
cases are the throttle and one small oil valve. The quickest two 
starts have been made in 45 seconds and 70 seconds, re
spectively, including phasing-in. Others range between I minute 
IO seconds and I½ minutes. These quickest two starts were made 
on a turbine which had stood for 2-1- hours with the throttle valve 
shut tight, though there was a slight leakage past the seat. After the 
throttle valve is off its seat, it is not more than 30 seconds before 
the turbine is up to speed. A cross-compound reciprocating engine 
of the four-valve type, 2250-hp capacity, can be brought up to speed 
from a standstill in S minutes if it is hot all over. This 5 minutes 
is to be compa-recl with the 70 seconds required for the similar 
turbine operation. 

These machines were among the first Curtis turbines pro-

<luced, and similar conditions are obtainable in any other ma
ehines of this type, and should be characteristie of all future 
produetion, except 111 eases of inaccurate machining or im-
proper adjustment. 'vV. L. R. EMMETT, 

Engineer, Lighting Department. 

•• 
INQUIRY REGARDING TESTS ON AXLES 

Edgew;fter, N. J., Aug. 30, 1905. 
EDITORS STREET RAILWAY JO URNAL: 

We are looking into the matter of adopting a regular system 
of drop test for all car axles. and in that way we propose to 
eheek weak axles due to flaws or erystallization. The wri ter 
would like information, first , as to the methods in force on 
other roads for inspecting axles, and, second, as to the maxi
mum and average life of ear axles on interurban lines. 

In regard to the first question, what is the method pursued 
by interurban, or even city, eompanies in inspeeting their car 
axles under daily operating ears, and how often is this inspec
tion made ? Is it covered in the regular daily car inspeetion, or 
are special axle inspections made at stated intervals? Further, 
wh en the wheels upon a pair of axles are being changed, are 
these axles put through any form of tests, or are they given 
just the regular external inspeetion? If they are regularly 
tested, what method of testing is pursued on 4-in., 4;/2-in. and 
5-in. axles? 

In regard to the seeond question as to the maximum life of 
axles, do the companies make it a practice of disearding al! 
axles after a certain life or mileage, and if so, what is this life? 
Or at the end of a certain life, is it the praetice to put the 
axles through a test for tensi le strength and take this as a 
governing faetor as to whether the axles shall be discarded or 
continued in serviee? F. 'vV. BACON, General Manager, 

New Jersey & Hudson River Railway & Ferry Company. 

THE FILIPINO AND THE ELECTRIC RAILWAY 

A eopy of the "Mani la Sun" to hand contains a series of 
electric rai lway notes from which the following are extraeted: 

A eochero got out of his carretela and held his horse's head 
the other day when he saw a trolley ear in the di stance. The 
ear passed, the horse never moved-but the eochero elimbed a 
telephone post. 

A motorman lost control of the brake the first day of the 
opening of the car lines and dashed madly down the Eseolta 
end of the Bridge of Spain. The watehing crowd surged wildly 
backward, ladies sereamed, and Marker of the Klosko Haba
nero elutched hi s eash register. As the car took the eurve the 
motorman reversed his current , and the car swung protestingly 
around, grunted a couple of times and stopped . . Everybody 
breathed again, and Marker began to figure on how much he 
could have sued the eompany for if the car had left the track 
and dashed into his place of business. 

An old mujer stopped the ear the other day and tried to climb 
in. She had a pig, a bundle of zacate and some three pecks of 
vegetables with her, and wanted to take the whole lot aboard; 
but the ear sailed merrily away and left her angrily expostu
lating. 

When an American sees one of the street cars for the fir st 
time he grins a bit and then looks around to see if any one is 
watching him. A Filipino stares at it as though he believes 
the devil was somewhere inside. A Chinaman doesn't look at 
the car at all-he stares at the wire above and wonders what 
makes the ear go. 

A trolley ear isn' t so very different from an automobile. I 
saw one standing in the middle of the E seolta the other clay, 
whi le three men lay on their haeks under it and softly swore 
as they tried to see why it wouldn't run. 
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NEW COUPLERS ON THE NORTHWESTERN ELEVATEDt 
CHICAGO 

A ll the ca rs of the Nor thwestern E levated Railroad Com
pany in Chicago a re now being equipped with a new ty pe of 
vert ical plane automat ic coupler whic h is the invention 
of R. B. Stearns, superintendent of the road, and F . D . \Vard, 

F igs. 1 and 2, and illu strations, F igs. 3, 4 and 5. I t is a 
verti cal plane coupler which requires no separate link, a l
though the proj ect ing parts, shown in the illu strations, a re 
fas tened in by pins and can be removed ju st as a link can 
should they wear out or break. It will be seen from the 
drawing tha t eac h coupler has a proj ect ing part , which 
slides into a re:: ess in the opposite coupler and is en

S treet f:. y. J o;1 rn al 

gaged by a notched pin , one segment of which 
has been removed. A s th e proj ecting part 
strikes thi s pin in entering, it r evolves the pin 
a frac tion of a revolution so that it can pass 
and catch. The pin revolves back to its 
ori gina l position by virtue of the pressure of 
leaf springs, whi ch bea r against a cam on the 
pin , and which tend to hold it in a pos ition to 
lock the coupler. A s th ere is a lock of this 
kind on each coupler , there is a double lock 
every time a coupling is made, although the 
coupler will hold if only one side locks. To 
uncouple, the pin or lock is r evolved a frac
t ion of a revolut ion by means of the handle 
on top o f the coupler. The lock on each 
coupler mu st be un fa stened in thi s way and 
then the couplers can be pulled apart. In the 
ac t of uncoupling, the locks a re automatic-

F I G. 1.- DET,\ILS < IF V ERTI CAL -l'LANE T YP E CO LT I'LI KG FO R :MOTO R CARS 
A ND Tl{_\ILE RS 

fo rmerly master mechani c of that road, but now with the Un
derground E lectric Railways Company, of London, E ngland. 

T he company has equipped its 254 cars with thi s type of 
coupler , and a ll ca rs of the U nderground E lec tr ic Ra ilways 

f 
Stred Ry, Jou rn:i.l 

FlG. 2,- SJ l >E \T l E \V AN I > SECTIO N 

WJI I Ill 

FIG, 3.- Vl E \V OF CO U PLER I N P O SI TI O N 

Company, of London, E ngland , a re being furn ished with it. 
A number of these couplers were put on the Northwestern E le
vated during the winter of 1902-3 and have nm until the 
present summer. 

I n additi on to adopting thi s new automatic coupler , the com
pany has arranged a ll its cars so that th e a ir-brake hose and 
tra in cables fo r heat and li ght and multiple-unit control are at
tached to th e draw-bar s and swivel with them. T he S. & Vv. 
automatic coupler is shown in the accompanying drawings, 

ally th rown back in to a coupling position so 
th at no fu rther attention to them is required. The cam on th e 
lock aga inst whi ch the spring presses is of such a shape that, 
when the locks a re pulled clear around to uncoupling position , 
they will remain there until the locks a re parti a lly revolved 111 

~ 

"r; · ' -~ /4,; 
¾-- ' i" 

~;' 

l I r 

F I G. 4.- F R ONT VIEW O F COUPLER AN D TRAI N LI N E 
CONNECTIONS 

the a ct of uncoupling. \ Vhen thi s occurs they strike back to a 
coupling posit ion. 

Two types of dra ft ri gging are shown. One of these is for 
use where there is plenty of room for the swiveling of the 
draw-bar without interference wi th platform timbers or appa
ratus, such as motors, etc. On this, standard T-rails are 
employed, running back to the king pin of \he truck. On 
the other , a long, flat steel plate under th e car body has 
the buffer attached to it . The latter type employs a sin-
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gle buffing spring, which serves both for compression and 
draft. The couplers are made of cast steel, and a re only 
machine-fitted in part, as they do not depend on the tight
ness of the lock to prevent them from buckling or bending 

out of line when pushing. They are kept in alignment by the 

~---------•-.,,c:'...,;;"';;;:-;.;;J~ 

FIG. 5.- DETAlLS OF COUPLER 

long, flat backs of the links or proj ecting parts, which are back 
to back when the coupling is made. As there are no sudden 
changes of grade on the elevated road and the overhang is not 
large, couplers are made so that they may move up and down 
freely, just as do M. C. B. couplers on steam railroads: 

The air-brake piping, the train cable for the multiple-unit 
system, and the light and heat-circuit cable are attached to the 
draw-bar and swivel with it. The connection with the air
brake hose swivels on a metallic joint in the piping located 
some distance back under the car body. The electric cables 
are protected by a spiral wire guard to preve nt mec hanical 
wear on the in sulation. 

•• 
CONVERTIBLE TYPE CAR FOR CENTRAL PENNSYLVANIA 

The Susquehanna Tract ion Company, Lock Haven, Pa., re
cently receiv ed from the J. G. Brill Company the convertible 
type of car shown. The railway company operates a line in the 
central part of P enn sylvania, connecting Lock Haven, Flem
ington and Mill Hall. As will be seen from the illustrati ons, 
the type, when opened or closed, ha s the appearance of the 
standard types. By simply pushing the sashes and panels into 
pockets in the side roofs, con vers ion may be effected quickly 
and easily, the car a lways being prepared for any change of 

SUSQUE IL\ NNA TRACTI ON COM PAN Y'S C,\R , OPEN 

weather. The builder 's "groovek ss post" arrangement is in
cluded, which, besides making it unnecessary to cut in to the 
posts, reduces friction, increases strength and enables the pane l 
to be readily removed for inspec tion and repairs. With the 
"grooveless post" system each pair of sashes is joined together 
wi th brass tongue-and-groove sliding conn ections and con
ducted into a pocket in the side roof by means of small metal 
roller brackets moving on bow-shaped steel guides which ex-

tend from top plate to lower ventilator ra il and are within the 
pocket. The panels slide into the pockets by means of metal 
guides on the posts, which are straddled by the pro jecting 
edges of the two sheets of thin steel which compose the panels. 
These meta l sheets are he ld ¾ in. apart by horizontal wooden 
slats, and have spaces between which successfully air-jacket 
the ca r against cold. The car illustrated is mounted on the 
No. 21-E singl e truck, which carries the car body 2 ins. lower 
than any other single truck. Brackets connect the back of the 
seats with the posts, thus fo rming conveni ent handles, wh ich 
encourage passengers to fac e in the right direction when leav-

"'LJ....,"'i.--"'c:::::i-·---rc::~~c:::r::-= -c:::::c=r::-=· c::::tc:::J::r- , ---

SUSQU E H ANNA TRACTION COMPANY'S CAR, CLO SED 

ing the car. Twenty-eight passengers may be comfortab ly 
seated, the seats being of spring cane. Ash in natural color 
and decorated birch ceilings constitute the interior finish. The 
vestibule sashes are composed of s4ngle li ghts and are ar ranged 
to drop into pockets. 

The general dim ensions are as follow s: Length over th e 
end panels. 20 ft. 7 ins., and over the crown pi eces and vesti
bules, 30 ft.; panel over the crown piece and the vestibule, 4 ft. 
8¼ ins.; width over the sills and the panels, 7 ft. 2¾ in s.; 
width over the posts at the belt , 8 ft.; sweep of the posts, 5 in s. 
The side sills are s¾ in s. x 7 in s., reinforced with 3¾-in. x 
5-in. x ¾-in. Z-bars, and the encl sills are -1-¾ ins. x 6 ins. The 
thickness of the corner posts is 3% ins., and of the side posts, 
3¾ ins. The No. 21-E trucks have a whee l base of 7 ft. and 
33-in. wheels. 

•• 
DURKIN CONTROLLER HANDLE 

In the description of this device which was published in the 
issue of this paper for August 25 an engrav ing appeared in 
the article showing various unassembled parts which did not 
belong to the Durkin controller handle. T his engrav ing has 
given ri se -to some mi sconception, so that the explanation 
should be made that the engraving did not relate to the handle, 
and was published through an error of the printer . 

•• 
SPECIAL TRAIN FROM CHIC~GO FOR THE CONVENTION 

T he Penn sylvania short lines have a rranged to run a specia l 
train from Chi caga to Philadelphia on account of the conven
t:on of the A merican Street Rai lway Assoc iation and it s 
affi liated assoc iations. The train will leave Chi cago on Mon
day, Sept. 25, at 7 :30 p. m., and will ar rive at Pittsburg the 
next morning, where cars from the fo llowing points were at
tac hed to the train; from Cleve land, carrying the North 
ern Ohi o and lVIi chi gan delegat ions; fro m St. Louis, car ry ing 
the delegates fr~m the Southwest, and from Cinci nnati, carry
ing the Southern delegates. The rnn from Pit tsburg wi ll be by 
daylight , and th e train wi ll reach Philadelph ia in time for din
ner. T hi s wi ll afford a delightfu l ride ove r the Alleghenies. 

For rates, sleeping car space, and further particulars, ad
dress G. C. Beltzhoover, di str ict passenge r agent , or C. L. Kim 
ball , assistant general passenger agent, 2 Sherman Street, 
Chi cago. 
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FINANCIAL INTELLIGENCE 

W ALL STREET, Sept. 6, 1905. 

The Money Market 
T he money market th is week reflected to a g rea ter extent the 

heavy losses in cash sustained by the loca l banks as a r esult of 
the outflow of money to the \ Ves t and South for crop-moving 
purposes. The tone of the market wa s firm, and ra tes for all 
cla sses of accommodations were about ¼ per cent h igher than 
those preva iling at the close of la st week. T he advance in rates, 
howeve r, failed to stimulate any decided increase in th e demand 
for funds, but at the same t ime there was no disposit ion on the 
part of lenders to press their fund s except at th e fu ll asking rates. 
Call money, which a week ago ru led a t about 2 per cent, averaged 
about 2½ per cent thi s week In the t ime loan department six ty 
day money loaned at 3½ per cent, as aga inst 3¼ per cent recently 
quoted. Ninety day money, wh ich carr ies the borrowing up to the 
middle of December, was offered at 3¾ pe r cent by some of the 
large tru st companies, while four month s' funds were obtainable 
a t 4 per cent. Six months and longer maturiti es were quoted at 
4¼ per cent, bL)t th e demand at that figure wa s extremely light. 
Commercial paper wa s decidedly more active, dealers reporting a 
better assortment of names, and a good absorption both by loca l 
trust companies and by out-of-town instituti ons. Rates moved up 
in sympathy with the advance in time loan quotations, prime en
dorsements being quoted at 4¼ pe r cent, choice single na mes at 
4¼ to 4½ per cent and other good names at 5 to 5½ pe r cent. 
F oreign exchange ruled weak at about 4.8590, due to libe ral o ffer
ings of cotton and finance bills. The European markets we re p rac
tica lly unch anged, except at lpndon, wh ere di scount s displayed a 
h ardening tendency, owing to the withdrawal of gold by the con
tinent. The bank statem ent, publi sh ed a week ago, showed a 
further loss in cash of $7,rn3,500, and a furt her reduction in the 
surplus rese rve of $3,479,300 to $5,498,875, which, with the ex
ception of 1902, is the lowest point for th is per iod since 1893. T he 
regular monthly statement of th e Treasury Department of the 
amount of money in circulation in th e United States (exclu sive of 
T reasury holdings) on September I, showed a tota l of $2,621,-
659,054, as against $2,604,902.301 on August I, 1905, and $2,558,-
279,984 on September 1, 1904. T he est imated population o f the 
United States on September I , 190.5 , was $83,493,000. T he cir
culat ion per capita on that date was $31-40, the high est per capita 
circulation ever reached in the U nited States, and compared with 
$31.29 on A ugust 1, $31.16 on September 1, 1904, and $29.60 on 
Sept ember 1, 1903. At the close there was noth ing in th e situ
ation to cause any concern rega rding the money market in the 
immed iate future . T he beli ef prev ai ls in banking circles that 
owing to the enormous crops which now seem assu red, the loca l in
sti tutions will be called upon to furn ish more money for their move
ment than in forme r years, bu t there is no doubt that the banks 
will be able to fu rnish all necessary fu nds without causing a 
st r ingency in money. 

The Stock Market 
T h e stock market ha s been lower and at times under considerable 

selling pressure from th e bear pa rty, and speculative opinion h as 
been influenced to some extent by the fr equen t sensa tiona l ut ter
ance of the leader of the Boston bea r pool. Consideration of th e 
poss ibilities of the money market fo r the next sixty days has, 
however, been the dominant influence, and is respon sible fo r the 
more pess imistic feeling which prevai ls. Money is mov ing to the 
inter ior in large volume, and th is movem ent will con tinue fo r some 
weeks, and it is doubtful if any return movement will set in be
fore November. Money rates h ave ru led somewh at firm er, and if 
there should be any active demand fo r fu nds fo r speculative pur
poses, it will probably result in th e establi shment o f high er rates 
for both call and time money. T he peace agreement was s igned 
on Tuesday, and there has been much discussion of a forthcoming 
Russian loan, the amount of which is uncerta in , although it is inti
mated that it will be larger th an many expect. The large foreign 
banks had made preparation for such a loan before the termination 
of the war on the belief that J apan would compel the payment of an 
indemnity by Ru ssia, and there should therefore be no difficulty in 
financing the proposed new loan on the other side. The demand, 
however, will tie up a large amount of foreign capital which might 
otherwise be available for this market. General conditions continue 

highly sa ti sfactory, and the activity in all lines of trade, coincident 
with large crops, has crea ted a legitimate demand for moi:ey 
somewhat in excess of ea rly expectation, but acco rding to the best 
banking authority there is no reason to anti cipate any stringency, 
and con sequently no bea r campaign in the stock market based upon 
dea r money. Th e point o f speculative att ack has been the metal 
stocks, and this has been influenced by the weaker tone of the cop
per meta l m a rke t and anticipated decrease in the foreign demand 
fo r the m etal. T h e selling extended to the other active stocks, with 
conside rable pressure on the higher priced issues, although at the 
end of th e week th ere was a rather sensational advance in Canadian 
Pacific, Rea ding and A merican Smelting. T his was fo llowed by 
a renewal of the selling movement, and prices ran off to the lowes t 
point reach ed in several months. The banking interests have not 
rendered any pronounced support, and their attitude appea rs to 
be to di scourage any acti ve bull specula tion in stocks until the 
money market is in better shape and the supply of fund s is larger. 
T h e cotton ma rket h as been adversely influenced by the bearish 
gove rnment repo rt, showing a higher ave rage condition than ex
pected, and indicating a yield considerably in excess of I0,000,000 
bales, which, with the amount ca rri ed over from the last crop, 
will be ample to meet all requirements. There has been nothing 
of especial importance in the g rain m arkets, which are inclined to 
sag unde r the weight of the indica ted yields o f whea t and corn. 

T h e loca l traction stocks h eld fa irly well until toward the end 
of the week, when th ey weakened in sympathy with the general 
market. Some se lling of Brooklyn Rapid Transit was undoubtedly 
influ enced by th e delay in the publication of the annual r eport. 

Philadelphia 

Little interest was manifect in the ma rket fo r traction stocks this 
week. D ealings we re upon a much smaller scale, and although 
prices di splayed irregularity, the net changes were insignificant. 
A noteworthy fea ture of the trading was th e continued firmness 
in P hiladelphi a T raction, over 500 shares of which changed hands 
at IOI. Philadelphia R apid Transit was extremely quiet, about 
m oo shares being dealt in at p rices ranging from 28¼ to 28¾ . 
P hiladelphia Compa ny common aft er selling at 46½ at the opening 
ran off a point and closed at 45}8. A bout 1200 sha res were dealt 
111. Consolidated Traction of N ew J er sey sold at 83½ to 83¾ fo r 
282 sha res. U nion Traction changed h and s at 62 to 61½, to the 
extent of about 500 sha res. U nited Traction of Pittsburg pre
fe rred sold at 50, and an odd lot of U nited Railway In vestment 
preferred brought 88¼. A m erican Railways opened at 54¼ , and 
later sold at 53½ ex the dividend. Railways General sold at 4 for 
m o sh ares. T he directors o f the Railways Company General have 
ca lled a specia l meeting of the stockholder s to be held on Septem
ber 18, to consider a p ropos iti on to r educe the capital stock from 
$1,200,000 to $900,000, by ret iring the stock owned by the com
pany. 

Baltimore 
T he feature of the Baltimore market was the strength displayed 

by the U nited Railway issues, all o f which scored decided gains. 
The buying was especia lly h eavy in the stock and in the income 
bonds and was accompanied by r eports of a deal whereby the 
property will eventually pass to the control of the interest that now 
dominate the local gas industry. The free stock sold to the extent 
of mo re than rnoo sh ares at prices r anging from 15 ¼ to 16, while 
upwards of 3000 shares of the deposited stock ch anged hands at 
from 15¼ to 16½. T h e income bonds opened at 66 and declined 
to 64¼, but la ter recove red to the opening figure. The certifi
cates for income bonds deposited rose from 63 ¼ to 65 and closed 
with in a sm all fr acti on of the highest. A bout $79,000 of the free 
bonds, and upwa rds o f $20,000 of the certificates were dealt in. 
The 4 per cent bonds we re quiet but strong, about $18,000 chang
ing h ands a t around 95. Other transactions included Macon Rail
way & Light 5s at 99½ to 99¾, Norfolk Railway & Light 5s at 
111, City & Suburban 5s at 114 and Wa shington City & Suburban 
5s a t rn5. 

Other Traction Securities 
There was a decided improvement in the Chicago market. More 

issues were dealt in than for many weeks past and prices generally 
showed improvement. Chicago City Railway sold at 190 for 100 
shares, and a like amount of West Chicago brought 45. South 
Side Elevated continued the upward movement, upwards of 6oo 
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shares changing hands at from 97 to 99. Kanass City Railway & 
Light common was active, about moo shares selling at from 56¼ 
to 54½, with a subsequent rally to 55¾• The preferred stock sold 
at 88½ . Metropolitan Elevated common sold at 26 and 25 ¾ , while 
the preferred was dealt in to the extent of 700 sh ares at from 69¼ 
to 68. It is said that th e company's earnings a re large, and that 
a resumption of dividends on the preferred stock is almost certain 
thi s year or early in 1906. An odd lot o f Chicago & Oak Park pre
ferred sold at 18. The Boston market was dull and irregula r. 
Massachu setts Electric prefe.rred broke from 62 to 60, but later re
covered to 61. Boston Elevated sold at from 155 to 154. Other 
sales included 168 W est End common at from 99¾ to 99, 9 pre
ferred at II3, $2,000 4 per cent bonds of 1915 at 102½ , 50 Boston & 
Worcester common at 25, 50 Boston & Suburban a t 21 , and .S 
shares of the preferred at 68. In the New York curb ma rket In
terborough Rapid Transit displayed dec ided strength, upwards of 
24,000 shares selling at prices ranging from 215 to 220, the fina l 
transactions taking place at 219. vVashington R ailway common sold 
at from 42½ to 44, but later eased off a fraction. Th e preferred 
brought 92½ for 300 sha res, and $30,000 of the 4 per cent bonds 
brought 91. American Light & Tract ion preferred sold at ms for 
S shares. 

It is interesting to n ote that in spite of th e existence of the 
fever in New Orleans the prices recorded in some securities at 
the New Orleans Stock Exchange on August 30 exceeded the high 
water mark, N ew Orleans Railway & Light common closing at 
36½, which was within two points of the highest price ever record
ed for the stock. On that date the sales amounted to 2120 shares, 
and the market closed firm at 361/s. The preferred stock opened 
and closed at 78¼, which is within 41/s points of high water mark. 
The present condition of the Stock Exchange refl ects public sen
timent in New Orleans, and a renewal of conficlence is plainly evi
dent. 

There are indications that the United Gas Improvement Com
pany (Widener-Elkins syndicate) is again seeking to lease the 
Cincinnati, Newport & Covington Company, to operate it in 
connection with its Cincinnati traction and lighting interest s. This 
doubtless accounts for the activity in th e securities of thi s com
pany during th e past few weeks. About 1600 shares of the com
mon changed hands las t week, advancing to 381/s ; a few weeks 
back it sold at 33, the preferred sold at 95½ to 56¼ . Cincinnati 
Street Railway sold at 146¾, D etroit United at 94¾ , and T oledo 
Railway & Light at 34§/4 . 

Aurora, Elgin & Chicago continu es the active feature in Cleve
land. About a thou sand sha res of the common sold with a range 
of 24;½ to 24½ . Cleveland Electric was active, and advanced to 
So¼ . Cleveland & Southwestern Traction strength ened slightly to 
IO for the common, while the preferred showed a slight decline to 
49;½. Elgin, Aurora & Southern sold at 37, a slight advance. 
Lake Shore electric common advanced to 131/s, and the preferred to 
56. Northern Ohio Traction was weaker at 22"1/s, while Northern 
Texas advanced to 70. W estern Ohio sold at 15. The 5 per cent 
bonds of thi s company h ave been particula rly active, $57,000 worth 
advancing th e price from 83 to 84½ . Aurora, Elgin & Chicago 5s 
sold at 95 yg . A ll of the Cleveland tractions are showing fine in
creases in earnings the past two months. 

Security Quotatiom 

The following table shows the present bid quotations for the 
leading traction stocks, and the active bonds, as compared with 
last week: 

Aug. 30 Sept. 6 
American Railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 53½ 
Boston Elevat ed ................................................. 154 154 
Brooklyn Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713/s . 69¼ 
Chicago City .. . .. ................................................ 190 190 
Chicago Un ion Trac tion (common).............................. S 83/s 
Ch icago Union Traction (p re ferred) ............................ . 
Oeveland E lectric . ... .. . .... ... .... ................ : . . . . . . . . . . .. 80 
Consolidat ed Traction of N ew J er sey ......................... . . 
Consolidat ed Trac tion of N ew J er sey 5s .............. .. ... . .. .. 109½ 
D etroit U nited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 943/s 933/s 
Interborough R apid Tran sit . . ............ ....... .. ... .. ... ..... 215¾ 219 
T nt ernational Trac tion (comm on) .......... ....... .... . .......... 34 
International Traction (preferred) 4s........ .... ........... . .... 73½ 
Manhattan Railway . .. ... . ... .. ... . .......... ... ................. 16G 164 
Massachusett s Electri c Cos. (common) . ..... ... ................. 17½ 17 
Massachu setts E lectric Cos. (preferred). ...... . .............. . .. fi0½ 60 
Metropolitan Elevated, Chicago (common). . .. ................. 2fi 24½ 
Metropolitan Elevated, Chicago (preferred) ...... ..... . .......... 68½ 67 

Aug. 30 
M etropo li tan S treet .............................................. 1313/s 
Metropolitan Securi t ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83½ 
New Orlean s Ra ilways (co m mon), vV. I. ....................... 36 
N ew Orlean s R a ilways (preferred), 'vV. I . . .... . ................ 78 
N ew Orleans R ailways, 4½s ...................................... 90½ 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
No rth J er sey Stree t R a il way .................................. , .. 
Phi ladelphia Com pan y (common). . .............. . .............. 46¼ 
Ph il adelphia R apid T ran sit ....... . ..................... ·........ 283/s 
P hiladelphia Tracti on ............................................ 101 
P ublic Service Corpor atiol'! 5 per cent n ot es .................... 96¾ 
Public Servi ce Cor poration cert ifi ca t es ..... .. ................... 69¼ 
South Side E levat ed (Chicago) .... . .. .. . , ... . ........ ,.......... 96 
Third Avenu e .. .. . ...... .. .......... . .................... . _ ..... 128½ 
Twin City, Mi.nn eapolis (common) ................ , ..... ... ... ,. 116¾ 
U ni on Traction (Philadelphia) . ........................ ,.. .. .... 61¾ 
\ Vest End (common) ... .. . . ... . .. .......... . .... . ..... . ..... . .... 99 
\Vest E nd (preferred) ......... . ... .................. ,,., ......... 113 

a Asked. \ V. I., when issued. 

Iron and Steel 

Sept. 6 
129¼ 
82¾ 
36½ 
78¾ 
90½ 
98¾ 

45¾ 
28¼ 

101 
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69¼ 
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115½ 
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99 

113 

The " Iron Age" says the feature of the m arket during the last 
week has been the heavy buying of stee l rail s fo r 1906, notably on 
the part of the Western lines. I t is es timated th at th e total sales 
foot up to fully 250,000 tons. Fu r th er heavy equipment orders have 
been pl aced, the Pennsylvania leading with over 16,000 steel cab. T he 
activ ity in nearly all lines of fini shed material is evidenced by the 
fact that the orders booked by th e United States Steel Corporation 
fo r A ugu st make that a record month. The pressure which cau sed 
the advance in structural mater ial from 1.60 to r.70 cents base 
Pittsburg is expected to lead to a like advance in the price of plates 
at an early date. In th e pipe trade the principal item has been the 
placing of an order for 60 miles of 18-in. pipe by the Ohio Fuel 
Supply Company. A sm aller order placed is for 15 miles of IO-in. 
pipe. In the pig iron trade a feature has been some contracting fo r 
fo reign iron. 

•• 
MANILA SYSTEM NOT FOR SALE 

R eports circulated early in the week to the effect that nego
tiations are pending for the sale of the street r ailway lines and 
lighting system in Manila prove to be erroneous. J. G. Vvhite & 
Company, of New York and London, who, in associat ion with 
other important interests financed the work,- built the system and 
cont rol and operate it , state emphatically that the shareholders ar e 
sat isfied with r esult s and that the stock is not for sale. 

A CHICAGO ROAD CHANGES HANDS 

\V. S. R eed, First N ational Bank Building, Chicago, formerly of 
the firm of Townsend, Reed & Company, has secured control of the 
Chicago E lect ric Traction Company and will use it to secure an 
entrance to Chicago for the Chicago & Southern Traction Com
pany, which he is promoting between Chicago and Kankakee. The 
Chicago Electric Traction Company has a line running from S ixty
Fourth Street and South P ark Avenue, Chicago, to Blu e I sland and 
Harvey. It connects with the South Side E levated Rai lroad at 
S ixty-Fourth Street. It has been in the hands of a receiver for 
several year s, and has a number of times been considered in con
nec tion with interurban railway enterprises proj ected into Chicago 
from the south. 

•• 
WESTCHESTER COMPANY GETS MT. VERNON FRANCHISE 

The aldermen of the city of Mt. Vernon have voted unanimously 
in favor of grantin g th e appl ication of the N ew York, \Ves tchester 
& Boston Railroad fo r a perpetual franchi se to cross over or under 
the street s of the ci ty , and the franchis e has been signed by the 
mayor. This action was taken at a public meeting and followed a 
favorable r eport of the railway committee of the Board of A lder
men, which has been considering the company's application for 
several weeks. T he W estchester Company has g iven a bond to 
begin work in the city within sixty days. T he company's plan is to 
build a four-track. third-rail rai lway fro m N ew York to Port 
Chester, N . Y. , a di stance of 27 miles. Construction wor k of that 
part of the lin e in Bronx Boro t1gh, N ew York, is rapidly approach
ing Mt. V ernon. 
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REPORT OF THE ALLIS-CHALMERS COMPANY 

The fisca l year of the Allis-Chalmers Company has been changed 
to end on June 30, instea d of April 30. The net profits of the 
company for the fiscal period ended June 30, 1905, after deduct ing 
all expense of manufacturing and se ll ing, and after making pro
vision for the depreciation of business and machinery, and for 
poss ible bad debts, amounted to $58,982. For th e fiscal year ended 
A pril 30, 1904, the net profits were $952,624, out of which divi
dends of $853,125 were paid on the preferred stock, leaving a sur
plus fo r the yea r of $99,499. President Warren in his annual r e
port says, "Th e contraction in general business referred to in the 
last annual r eport , as then justifying the postponement of dividends, 
continued during the first h alf of the la st fiscal period, with par
ticular manifesta tion in the steam engine department of this com
pany. This was due largely to the introduction of steam turbines, 
especially those of large capacity, for which certain manufacturers 
had been preparing for several years. Our eng ineer s have been en
gaged during the la st yea r in improving our established standard 
lines of apparatus and machinery, and in r educing its cost. Par
ticular a ttention and effort have been devoted to developing and 
perfecting a line of steam turbines, gas engines, centrifugal pumps, 
hylraulic turbines, steam turbo-generators, hydraulic turbo-gen
erators, induction motors, street railway motors and controll ing 
devices therefor, transformers, steam and hydraulic dredges and 
steam shovel s. Soon after the beginning of this ca lendar year an 
improvement was manifested in the general business of the com
pany, the orders increasing in April to the normal volume, and since 
then exceeding in extent the previous record of th e organization; 
but th e r esults of these orders will be rea li zed only upon their 
execution and the delive ry of the work. This increase pertained 
more particularly to the older branches of the business of the 
company." 

PLANS FOR SAN FRANCISco·s MUNICIPAL LINE 

Plans and specifications are now being prepared for the conver
sion of the present Geary Street Cable R ailroad, in San Francisco, 
into an underground conduit road, from Market Stree t , along Geary 
Street, to• Point Lobos A venue, and along Point Lobos Avenue to 
Fifth Avenue, a di stance of 3.33 miles; also for the constrnction of 
a new electric underground conduit road from Fifth Avenue along 
Point Lobos Avenue to T enth Avenu e, and along Tenth Avenue to 
Fulton Street at Golden Gate Park, an additional distance of .8r 
mile. The cost has been estimated at $304,705, which has been ap
propriated and is now available. An appropriation will be made 
next yea r fo r the necessary cars, tool and appliances. Bids will be 
rece ived for th e present work in about three months. The stock
holders of the cable railroad , whose franchise has expired, have 
given notice that they claim the r ail s and roadbed, and will prob
ably contest the city' s taking possession of them for its municipal 
road. Thoma s P. Woodward, city engineer of San F rancisco, is 
111 charge of construction details. 

-----..♦----
ACCIDENT FAKIR RUN DOWNJ N PffiLADELPHIA 

In a signed confess ion obta ined Saturday, Sept. 2, by the Phila
delphia Rapid Transit Company, E dward L. Pape, of New York, 
aged 24, tells how he mulcted companies in New York, Chicago, 
Cleveland and Buffalo. He h ad turned State's evidence on the men 
who were connected with him. Two of these, J ohn Burns and 
John ·Wilmott, were arrested, while the police ar e after a New 
York lawyer, who, Pape says, d id the gang's legal business. Pape 
was h eld under $2,000 bail for court, while his two confederates, 
who are confined in a workhouse in Cleveland , will be taken to 
New York where they will face a number of serious charges. 

Pape, who was the lea der of the gang, has a peculiar physical 
asset that was most valuable to him in these schemes. Time after 
time, after h e had apparently been hurled from a moving street car, 
h e ha s been· t aken to hospitals o f various cities in an unconscious 
condition. Doctor s at these institutions, after making an X-ray 
examination, would declare that he had either a fracture of the 
skull or an injury to the vertebra. With his confederates for wit
nesses to the accident and the endorsement of the physicians, Pape 
would have a case for damages that could not be attacked. He 
did have an injury to the fifth vertebra, but this was received as 
a result of diving from a height of 40 ft. into a vat containing 6 
ft. of water. A miscalculation caused Pape to strike h is head 
against the side of the vat. When he recovered from th e effects 
of thi s accident, which broke a vertebra, there was a lump on the 
back of his neck, and the muscles of the front of the neck had taken 
a peculiar formation. By simulating the actions of a man who had 
his spine injured, he could, by the aid of these physical evidences, 
fool the doctors. 

CffiCAGO RAILWAY INTERESTS IN LARGE AMUSEMENT 
ENTERPRISE 

P lans are about completed for the organization of a company to 
construct and operate an immense amusement park at Ravena, Ill., 
a suburb of Chicago. T he principal owner will be th e Chicago & 
M ilwaukee Electric Railroad, which has at present a track operat
ing through Ravena to Chicago, and which has been placed in opera
tion through Zion City. A. L. Drum, general manager of th e com
pany, visited Coney I sland, New York, la st week, and as a result 
the announcement is made that Frank C. Bostock, who now runs 
a Hippodrome at Blackpool, England, the Paris Hippodrome an d 
another in Cleveland, and has large interests at Coney Island, will 
be manager of the company. 

A large tract of land will be devoted to the new amusement 
park. In the center will be an immense artificial lake, fed by a 
lagoon from Lake Michigan. At one end of th e lake the summit 
of a mountain will project, and r esting on the top of it will be as 
exac t a r eproduction of Noah's Ark as human ingenuity can make 
it. A long runway will lead to the ark from the shore, and on thi s 
runway .Bostock' s animals will pa ss to and· fro in representation of 
th e old Biblical legend, "The animals pa ssed in two by two." T he 
main deck of the ark will be an immense arena in which Bostock 
will put on the best features of his many animal acts. 

At the other end of the lake and on so lid foundation, will be an 
immense spherica l shaped structure, to be known as "The Moon." 
In it will be the most up-to-date theater that ha s yet been planned, 
and designs for which are now in the hands of McElatrick & Sons, 
of New York. The immense globe will r epresent the planet after 
which it is named. Mr. Arthur will be the manager of this theater, 
and will conduct high-cla ss summer shows in it. The first produc
tion he will make will be "Moon shine," the comedy with music by 
Royal-Hobart-Klein, in which Miss Marie Cahill wi ll star th is 
season. 

"A Trip to the Moon" in miniature will be afforded patrons of 
the park, it is hoped, by having air ships, modelled on the types that 
have already made successful flight and supported on glide line, 
flying about this imitation moon. The surface of the sphere will be 
modelled to r ep resent the outer crust of the moon, along the lines 
of r ecent astronomical r esea rches. 

••• 
AN IMPORT ANT PENNSYLVANIA PROJECT TAKING SHAPE 

Frank G. Patterson, president of the Southern Traction Com
pany, says that within a month the contract will be awarded 
for the construction of an electric railway touch ing Altoona, 
Hollidaysburg, R oaring Springs and Bedford on the south, 
and J ohnstown, Ebbensburg, Gallitzin and intervening points 
on the north and west. It is stated that a complete r ight 
of way for th e line has been obtained. Th e preliminary and 
final surveys • were made by Fitzgerald & Hamilton, of Pitts
burg. Complete estimates for the building of the road, cost of 
ca r s and machinery and buildings h ave been prepared by the fi rm. 
It will cost, according to the final estimate of th e engineers, not 
less than $450,000 to put the road in operation. The line will pass 
through a community containing a population of over 135,000. No 
opposition to the construction of this line is to be offered by the 
P ennsylvania Railroad interests, it is now stated. Through an ar
rangement just perfected with the Real Estate T itle & Trust Com
pany, of Altoona, that company will act as trustee for the ·mort
gage that will be given by the Southern Traction Company. T h e 
announcement is made that the new company will operate its line 
entirely independent of any other interests in this section of the 
State, and that through traffic arrangements will be made with all 
lines now in operation and those in prospect. 

Power houses, general offices, car houses and car shops will be 
built, it is stated, at Duncanville. It is proposed to have much of 
the grading and track laying completed before the ground freezes 
too hard, and by May 30 nex t, it is to be arranged to operate the 
first cars. The company contemplates operating a park in th e moun
tain country next year. At Gallitzin the company will have a con
nection with the Wilmore & Gallitzin line proposed by oth er Pitts
burg interest s. This line wi ll be about 15 miles long, and with the 
Southern lines a total of 33 miles of electric railway wi ll be sta rted 
this fall. 

•• 
LONG ISLAND EXTENDS ELECTRIC SERVICE 

T h e inst itu tion of the third-rail system upon Atlantic Avenue, 
Brooklyn, and the partia l abolishing of steam as motive power 
during the last week, was another step in the extension of the 
electric service of the Long Is land Railroad. Aug. 29 the company 
ran the first train through the completed improvement, u sing all of 
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the subways and viaducts for the fi r st time, and bringing the train 
to a standstill at the subway station in the F latbu sh A venue depot . 
E verything about the improvement is now compl eted, with the 
ex ception of the subway station at Flatbush Avenue, and the work 
on that portion is being ru shed. Two subway plat fo rms a re in the 
station, and the steps leading to the street a r e completed. T he com 
pany is now running about thirty tra ins a day over the improve
m ent. These trains a r e what a re known as the r apid-transit ser 
vice to J amaica. The th rough tr a ins a r e run by steam. The ra il 
road is now m aking up the fall schedule of tra ins, which will go 
into effect on S ept. 20 or thereabouts. Every train on the avenue 
will then be run by electri city. Passenger s going fur ther east than 
Jamaica from Brooklyn will be fo rced to change cars at J amaica fo r 
the eastern points. It is intended by the company to run tra ins 
through to Manhattan as soon as the ri ver tubes and the F ulton 
Street- ( Brooklyn ) subway a r e completed. T he next line which will 
be nm by electri city is the N orth Shore di vision running from 
Long I sland City to Bayside, L. I. , and Po rt Washington , L. I. 
W ork has a lready commenced on the line, and su r veyor s ar e busy 
mapping. Part of the electricity which is to be generated in the 
two big power houses will a lso be used on the Bay Ridge line and 
the Manhattan Beach line. The line is to be four-tracked from 
Bay Ridge to Long I sland City and to Manhattan Beach from 
Long I sland City. Cut-ins and cross-overs a re to be m ainta ined at 
all inter secting 1 ines. 

•• 
STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, qo N assau Street , N cw York.] 

UNITED STATES PATENT S ISSUED AUG. 22, 1~05 

797,582. Switch Oper ating D evice; Cyrus C. J ohnson, Mount 
V ernon, Ill. App. fi led Oct . 18, 190.i. The ca r has a pair of de
pending hooks which engage one o r another end of a centrally 
pivoted lever a rranged to th row the swi tchpoint in either direction . 

797,591. E lectrica l R ailway Signaling System; L eonidas N. 
Lyon, Jr., Flatonia, T ex. A pp. fil ed N ov. 29, 190.i. T he patentee 
provides a pair of conductors adj acent to the u sual track r ail s 
which constitute "a m ain circuit." When it is desired to telegraph 
from one tra in to another , the m ain circuit is shunted through the 
trains by elec t ro-m agnetic devices so as to fo rm an au x ilia ry tele
phone or telegr aph circuit. 

797,6.i7. Compos ite Brake Shoe; D aniel 0 . Ward, Oak Park 
Ill. A pp. fi led F eb. 26, 190.i. T he brake shoe is made in the fo rm 
of a skeleton fr ame or box h aving ribs with a plura lity of h a rd 
cast-iron pla tes inset ther ein. 

797,678. E lectric R ailway Signa l ; J ak e F ri edlander , F a rgo, N. 
D. App. fil ed Dec. 27, 190.i. Contac ts a re provided beneath the 
usual track r a il s, which a re completed by the depr ession of the ra il 
under the weight of a train . By stopping the train over one of 
these contact points, a t elephone circu it is completed by which com 
munication is h ad w ith the tra in despatcher. 

797,772. Switch; Ch arles M. H ibbets, W ashburn , Tex. A pp. 
fi led F eb. 21 , 1905. In order to prevent spreading of the ra il s at a 
switch, known as "splitting a switch,' ' the patentee provides a fo rm 
of guard r ail which will autom ati cally throw the tra in back on the 
main line, even though the ra il s at the switch point a r e spread. 

797,783. Railway Signal ; Vibe K. Spicer, Kenilworth, Ill. A p!). 
fil ed S ept. 12, 1902. The sem aphore a rm is m echanica lly raised by 
proj ection on an endless belt, which is driven by an electric m otor. 
\ Vhen the arm is r aised the circuit is autom atically broken and a 
brake applied. 

797,839. Switching D evice; Carl J . Carlson, Spok ane, W ash . 
A pp. fil ed D ec. 9, 190.i. A diamond-sh aped block is pivoted in a 
slot in the path of the car in such a way as to be shi fted to it s 
a lternate position when engaged by a depressible roller on the car. 
T he block is connected to the switchpoint. 

797,861. Car P lat fo rm ; August ine M elgarej o, Harri son, N . Y. 
App. fil ed May 16, 1905. A pivoted sh elf or step is hung adj acent to 
the car door , and m ay be depressed by a lever so as to constitu te a 
bridge to a stationa ry platfo rm. 

797,863. Syntonic Signa ling System ; Mau r ice Milch , Schenec
tady, N . Y. App. fil ed March 30, 190--1-. A signa l circu it arranged 
in r esonance with the alte rna ting h igh frequency power circuit 
when only a single car is on a block. If two car s enter the same 
block, the r esonance is destroyed and warning signal given. 

797,870. Swi tch o r Point fo r Rail ways, Tramways, and the Like ; 
A lber t J. Smith, Car diff, E ngland. A pp. fi led J an. 9, 1905. A 
spring-p ressed switchpoint is normally he ld against movem ent by a 
detent which is depressed by a roll er on the car m an ipulated by the 
motorman. A cam in the track is afte rward depressed by the car 
wheel so as to r estore the switch point to normal position. 

797,896. Street Car Brake; Mathias K lein , Pittsburg, P a. A pp. 

fi led April 29, 1905. Compri ses a ser ra ted sh oe which is pivotally 
mounted beneath th e bed of a car, and wh ich can be manipulated by 
the m otorman to engage the roadbed over which the ca r is travel- • 
ing. · 

797,905. Cable Grip; Horatio S. Moor e, Monongahela, Pa. 
App. fi led J an. 5, 1905. One of the cable-gripping shoes h as a 
wedge surface on the back thereof, against which a co-operat ing 
wedge is appli ed by a toggle-joint. 

798,050. S anding D evice; Charles Thompson , P h iladelphia , P a. 
A pp. fi led J an. 21, 1905. A sand box for street car s in which th(' 
mouth of the h opper is closed by a plunger having wings or blades 
th ereon , which a re rec ip rocated by an air cylinder so as posi
t ively to feed out the sand. T he wings have a slight revol u ble 
movem ent . 

U NITED STATES PAT ENTS ISSUED AUG. 29, 1905 

798,069 Car F ender ; \ Villiam \ V. McClung, Butlet, Pa. A pp. 
fi led A pril 29, 1905. A U-shaped bar having sides of unequal 
length , and m eans fo r connecting the longer of said sides to th e 
lower m ember of the truck-fram e of a car with the looped end 
depending nea r ly to the rail s and in advance of the flanged wheels 
and the spaced sides d isposed a t oppos ite sides of the wheel. 

I 
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I 
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PATEN T NO. 798,190 

798,097. Trolley Stand ; Boni face A. Grasberger, R ichmond, Va. 
A pp. fi led D ec. 12, 190.i. P neumatic means fo r controlling the 
trolley pole. 

798,099. Point an d Crossing for Railways ; R obert A . Hadfield, 
Sheffield, E n gland. A pp. fil ed J an. 27, 1903. D etail s of a remov
able wea r plate. 

798,1 73. Gear Casing fo r E lectric Railway M otors; H enry R. 
E dgecomb, Edgewood Park, P a. A pp, fi led A ug. 17, 190.i. An 
electric m otor having a fie ld-magnet fr am e compri sing two par ts, 
ringed together fo r independent m ovement, an d a gear-case formed 
in two pa r ts, which m ay be r emoved independently of each o ther. 

PATENT NO. 798,368 

798 ,1 90. Controller fo r Elec tric Motors ; George Laird and 
J oh·n P . T odd, Manchester , E ngland. A pp. fil ed Ju ly 22, 1904. 
Comprises in combi nation a main drnm and a reversing switch
d ru m , a single opera ting le, ·c r having m eans fo r so adjusting its 
connection with the reversing switch-drum that a one-way m ove
ment of the leve r may effect rotation of sa id drum in either di
rec tion . 

7g8,227. E lectric Railway M otor ; Norman \ V. S torer , Pittsburg, 
P a. A pp. fi led A ug. 6, 190.i. An electric m otor comp r ising a fi eld
m agnet frame having upper and lower halves , which a re h inged 
together at one side, and axle-caps secured to both ha lves at the 
oppos ite side. 

7g8,263. Brake Shoe; Cyrus L . Bundy, D over , N. J. A pp. fil ed 
A pril 3, 1905. A brake shoe comprising a bea ri ng m ember and a 
backin g of sheet steel, or similar material anchored thereto along 
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the back thereof, and having an eye member with its side walls 
integral and continuous with and drawn in from the edges of the 
main portion. 

798,283. Track Sanding D evice ; J ohn E. H olcomb, Winsted, 
Conn. A pp. fil ed D ec. 22, 1904. A djacent to the valve at the end 
of the sand pipe is an air cylinder and piston. \Vh en air pressure is 
admitted to th e cylinder the pi ston is fo rced downward, carrying 
with it the va lve stem of th e sand pipe, with which it is suitably 
connected, and also operating a device for cleaning the end of 
the sand tube. 

798,368. Third-R ail Contact Shoe ; Samuel B. Steward, Jr. , 
Schenec tady, N. Y. App. fil ed M ay 5, 1904. T h e shoe is spring
pressed again st th e conductor . 

798,394. T rolley; Frederic C. Cottrell, Taunton, l\Iass. A pp. 
fi led April 26, 1905. A pair of vertical roll er s mounted in the 
trolley harp and spring-pressed toward each other, and adapted to 
be separated wh en a h ange r is encountered. 

798,410. Controller ; George H . Hill, Schenectady, N. Y. A pp. 
filed May 2, 1904. In order to provide a cheaper constrnction of 
controller for small motor s, the blow-out m agnet is ca rri ed directly 
by the controller arm. 

798,427. Controller A ttachment for Supplementa ry Circuits; 
\,Villiam Lin tern. W estpark, Oh io. App. fil ed Nov. 7, 1904. A 
supplemental switch upon the controller arm makes a contact for 
ringing a gong or other purpose at th e axis of th e arm in what
ever position such arm occupies. 

798,439. Trolley \,Vire Finder ; P eter l\IcDonald, H arri son, N . 
J. App. fi led Oct. 8, 1903. A pair of spira lly grooved roll er s 
mounted one on each side of th e trolley wheel, which guide th e 
wi re onto the wh eel. 

798,556. R ailway Switch ; Victor Angerer , Ridley P ark , Pa. 
App. fil ed June 8. 1905. Sufficient resistance is placed upon th e 
switchtongue to prevent accidental th rowing of the switch , while 
it can be r eadily moved in the ordinary manner by a bar. 

798,557. Rail way Switch ; V ictor Anger er , Ridley Park, Pa. 
App. filed J une 8, 1905. See above patent. 

798,574. Pedestal for Car Seats; R obert Dunning, \,Vinton Place, 
Ohio. App. filed Oct. 17, 1904. T he pedes tal is hollow and adapted 
to contain an electric heater. 

PERSONAL l'VIENTION 

MR. GEORG E WESTINGHOUSE returned Sept . 5 on th e 
"Kai ser Wilh elm II.," after an extended t r ip abroad. 

MR. F . P. FOSGATE, train clespa tch er at Concord. N. H. , for 
the Bos ton & Maine Railroad, has been appointed ass istant super
intendent of th e Portsmouth E lect r ic R ail road. 

lVIR. B. H. \ V A RRE N, who r etired from th e presidency o f the 
Allis-Ch almer Company on Sept. 1, wi ll , it is sa id, become the head 
of the new engineering and contracting company, which is to be 
established in N ew York, and which will have seve ral powerful 
interest s associated with it. 

MR. G. M . BASFORD, formerly editor of th e "American E n
gineer and R ailroad J ournal," h as been appointed to the position of 
manager of the bureau o f publicity of the American Locomotive 
Company, a department of th e company just establish ed. Mr. 
Basford will assume his new duties Oct. r. 

MR. JOHN T. l\IANSO N , pres ident of th e Yale National Bank 
of New H aven, Conn. , has ju st been elec ted president of the Re
cording Fare Register Comp any of that city. Mr. Manson h as fo r 
several years been identified with th e operation of street railways, 
being president of the Mil fo rd & U xbridge Street R ailway, of Mil
ford, M ass. 

MR. FRANK J. DUFFY, who some tim e ago had under con
sideration the question of r esigning as secretary and treasurer of 
the Beaumont Traction Company, of Beaumont, T ex. , to becom e 
general manager of the Vicksburg Rai lway & Light Company, of 
Vicksburg, M iss., is now acting as secretary, treasurer and manage r 
of the Beaumont Traction Company, some changes having been 
made in th e personnel of that company. T he Vicksbu rg and Beau 
mont properties a re controlled by the same management. 

CAPT. HEN RY GROVER, r etiring superintendent of the 
Chelsea divi sion of the Boston & Northern Street Railway, was 
last week given a purse of gold and h is wife a purse of silver by 
the employees of the div is ion. The presentation was made by Mr. 
J ohn J . Sullivan , foreman of the Broadway barns of the division. 
Capt. Grover r esigned after working for the company and its con
stituents nea rly twenty-five years. He entered the service as a 
driver. A yea r later he was made stable foreman, in 1892 pur
ch asing agent fo r the road, and seven years ago superintendent of 
the Chelsea division. One of Capt. Grover's early associates in the 
company wa s M r. E . C. Foster, now president and general manager 

of the New O rleans Company. Capt. Grover's successor is Mr. 
George H. Gray, who was superintendent of the Woburn divi sion 
of the company and fo rmerly was fo reman of the Broadway car 
house of the company. 

MR. P. J. MITTEN, who has been superintendent of overhead 
lines fo r th e Milwaukee E lectric Railway & Light Company for 
the past nine and one-half years, became superintendent of motive 
power of the Indiana Union Traction Company, ,with offices at A n
derson, Ind., on Sept. I. Previous to his experience at l\Iilwaukee, 
Mr. l\ Iitten was with the Denver Tramway Company for four 
yea r s. Ju st before leav ing M ilwaukee h e completed a line car with 
independent gasol ine motor, which h ad a number of novel features. 
Th e evening o f Aug. 29 he wa s presented with a fine gold watch by 
th e employees of hi s department. 

MR. GUTHRIE GRAY, of th e Nat ional Battery Company, of 
Buffalo, died at M uskoka Lake, on Aug. 26, at the age of thirty
one years. Mr. Gray was g raduated from the Lawrence Scien
tific School of Harvard Unive rsity in the class of 1896. A fter 
hi s graduation, h e was for a number of yearc; employed in the 
engineering depa rtment of the Buffalo General Electric Company, 
whose employ he left to accept a position under Mr. Henry Rustin, 
the superintending engineer in ch arge of the extensive lighting 
systems of the Pan American and the St. Louis expositions. For 
the past two yea;:-s Mr. Gray h as been employed in the engineering 
department of the National Battery Company, of Buffalo, N. Y. 

MR. WILLIAM RANDOLPH STRICKLAND h as resigned 
from the N ew York Central Railroad and is now associated with 
J. G. vVhite & Company, of N ew York, a s ass istant to the secretary. 
Mr. Strickland is a graduate of the Massachu sett s Institute of 
T echnology, and during the Spanish War served at the Mare 
I sland Navy Yard as assistant eng ineer. After the war Mr. Strick
land was employed by th e Blake P ump Company and Buckeye E n
gine Company as draftsman, and also in designing special electric 
cranes and controller s for the Case Manufactur ing Company in the 
capacity of ass istant an d also as ch ief engineer. Mr. Strickland 
made the hydraulic calculat ions for the North Fork power house 
sch eme at D enver, Col., in 1900. A fter h e had completed this work 
he joined the staff of the Colorado Fuel & Iron Company as en
gin eer of location on a standard gage line over M'Clure Pass. He 
also located several electric and narrow gage steam lin es in Colo
rado. In 1902 Mr. Strickland wa s appointed designing eng ineer 
fo r th e Lanniu s Machine Company, an d in that capacity laid out 
it s combined amalgamator, concentrato r and arrestor. In 1903 he 
was appointed location engineer on th e New York Central Railroad 
and supervi sed the extension from Cherry Tree to Possum Glory, 
as well as several of the double tracking and grade revi sion 
schemes. F or th e past year Mr. Strickland has been assistant en
g ineer in the maintenance ·of way department, handling corre
spondence from all divi sions in regard to the repair and construc
tion of bridges and buildings. 

MR. ARTHUR N. DUTTON h as been promoted from assistant 
sup erintendent of eleyated lines of th e Brooklyn R apid Transit 
Company to th e position of ass istant to the general manager, suc
ceeding Mr. Geo. R . F olds, who recently went to the South Chicago 
City Railway as genera l manager. Mr. Dutton' s duties in the new 
capacity will not for the present, h owever, embrace the wide scope 
of those o f Mr. Folds, but wi ll be confined more to th at of per
sonal r epresentative of General Manager Calderwood. Mr. Dutton 
is 32 ye ars of age, a native of M ilwaukee, Wis., and h as h ad an ex
tensive railroad experience, a liking for which he inherited from his 
fath er , Mr. C. F . Dutton, a man well and favorably known in steam 
railroad circles, principally as genera l manager of th e Milwaukee & 
N or th ern Railroad. Mr. Dutton's fi r st business experience was ob
tained in the Fi rst National Bank of Mi lwaukee, fo llowing which, 
in 1896, h e began active railroad work by entering th e office of Mr. 
A. G. Wells, genera l superintendent of the A., T. & S. F. at Al
buqu erqu e, N . M. A year later he was placed in charge of the 
timber-treating plant of the company at Flag Staff, subsequent to 
which h e was promoted to the position of chief clerk to the super
intendent of the A rizona division, at Winslow. Later, in the desire 
for a more practical exper ience, he gave up the more remunerative 
pos ition to become yardmast er at Seligman, following which he 
wa s promoted to assistant train des patcher at The Needles. He 
was in the employ of the Santa F e during the reconstruction period 
of the old Atlantic & Pacific Railroad, westward from Albu
querque, during which time h e gained valuable experience. In 
March , 1903, M r. Dutton was secured by the Brooklyn Rapid 
Transit Company as general inspector of elevated lines, but three 
months later was appointed assistant superintendent, for which 
position he was emin ently well fitted, and in which he has been 
highly commended by his superiors for his efficiency. Mr. Dutton 
is succeeded as assistant superintendent of elevated lines by Mr. 
L. V. Smith, who has formerly been general inspector for the 
company. 




