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DETROIT AS AN INTERURBAN ELECTRIC RAILWAY
CENTER

ETROIT is now the terminus of about 400 miles

of electric interurban railway, and has 187 miles
The various inter-
urban electric lines radiating from Detroit were originally
built by different companies, and some of these roads were
among the first electric interurbans built in the United

of city street railway lines.

the following list both the former name and the present
division name are included:  Detroit & Pontiac Railway
(Pontiac 36.52" miles; Detroit, Rochester,
Romeo & Lake Orion Railway=(Flint Division), 85.31
miles; Detroit & Northwestern Railway (Orchard Lake
Division), §8.77 miles; Wyandotte & Detroit River Rail-

Division),

ON WOODWARD AVENUE AT INTERURBAN WAITING ROOM

States. At the present time the nearest to a purely inter-
urban company operating cars into Detroit is the Detroit,
Ypsilanti, Ann Arbor & Jackson Railway Company. [n
1go1 all the other interurban lines entering Detroit came
under the control of the Detroit United Railway Company,
which company also owns all the city lines. The inter-
urban lines controlled by the Detroit United Railway are
now designated as the various divisions of the Detroit
United Railway, except the Rapid Railway system, which
has a separate organization and operating officers. In

way (Wyandotte Division), 10.78 miles, and Detroit &
Port Huron Shore Line Railway (operated independently
The total
interurban mileage therefore controlled by the Detroit
United Railway Company amounts to 301.15 miles.

Adding to this the 100 miles owaned and operated by the
Detroit, Ypsilanti, Ann Arbor & Jackson Railway Com-
pany gives a total of 4o1.15 miles of interurban road ter-
minating in Detroit.

The interurban lines ceatering in Detroit are shown by

as the Rapid Railway System), 100.57 miles.
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the map accompanying this article.  They reach out a dis-
tance of about 70 miles to the north and west, jackson be-
ing 76 miles west, I'lint 68 miles north, and Port Huron 73
miles northeast.  Nothing gives a better general idea of
the electric interurban service that 1s being maintained out
of Detroit than the accompanying nmap in conjunction with
the following list of towns reached by these mterurban
lines, in which is given the running time from Detroit, dis-
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tance and rate of fare.

that consumed in the city.

The running time given includes

DISTANCES, ETC., FROM DETROIT To TOwNS AND RESORTS
REACHED BY ELECTRIC RAILWAYS

g 2
Tows. Division - s e T |1t

27 | &7 | &P

[ L e - .
Anchorville ....  Rapid Ry.... 35  $o.45 | $0.85 1 hr. 46 min.
Algonac ....... | Rapid Ry.... 46 .55 | r1.oo 2hr. 14 min.
Ann Arbor..... DY.AA:&J.] 38 .50 2 hr. 15 min.
Atlas ....sw:m4) Elint Dive..) 53 83 2 hr. 46 min.
Birmingham....| Pontiac Div.. 18 .15 1 hr.
Canton;:sssswes D.Y.AA.&]J.| 22 2 1 hr. 24 mn.
Cass Lake...... | Ore. Lk. Div. 29 .35 1 hr. 35 min.
Chelsea........ D.Y A A &J. 353 .69 2 hr. 50 min.
Circle City...... | Pontiac Div.. 24 .20 | 1 hr. 10 min.
Clarenceville... Orc. Lk. Div. 17 25 55 min.
Dearborn...... D.Y.A.A. &]. 10 15 45 min.
Denton ........ DY AA & 25 .30 1 hr. 31 min.
Ecorces ....... Wyandotte. . . 9 10 35 min.
Lloise (Wayne ‘

Co. House)..| D.Y.A.A. &].| 15%| .20 | .... |1 hr. 3 min.
Fair Haven..... Rapid Ry.... 36 45 .85 1 hr. 50 min.
Farmington .... Orc. Lk. Div. 20 25 | .... 1hr. 5min.
Farmington Jct. Orc. Lk. Div., 19 .25 1 hr.

B e s e -t Flint Div.... 68 | 1.00 3 hr. 15 min.
IFrancisco ... .. D.Y.A.A.&]. 6o .80 3 hr. 5 min.
Goodison ...... Flint Div..... 32 .40 I hr. 35 min.
Goodrich ...... Flint Div.... 356 | .80 2 hr. 39 min.
Grass Lake....| D.Y.A.A. &].| 64% .87 3 hr. 15 min.
Greenfield . .... Orc. Lk. Div.., 9 .10 30 min.
Inkster......... D.Y.A.A.&J. 134 15 1 hr.
Jackson........ D.Y.A.A.&]. 76 1.05 3 hr. 45 min.
| P(=To] (VPR D.Y.AA. &].| 675 .92 3 hr. 22 min.
Lake Orion .... Flint Div.... 37 5 L hr. 51 min.
Lima Center ... D.Y.AA &J.| 49% .65  .... 2hr. 41 min.
Marine City .... Rapid Ry.... 53 .65  1.20 2 hr. 29 min.
Marysville. . .. .. Rapid Ry....| 67 .85 1.50 3 hr. 14 min.
Michigan Cen .. D.Y.A.A.&]J.| 70! .97 3 hr. 30 min.
Mt. Clemens.... Rapid Ry.... 21 25 | s L hr. g min.
(Main Line) |
Mt. Clemens.... Rapid Ry....!| 24 .30 1 hr. 30 min.
(Shore Line)
New Baltimore. Rapid Ry....| 32 40 .75 1 hr. 42 min.
Northville ..... Orc. Lk. Div.| 27 .35 | .... Ihr. 30omin.
Orchard Lake.. Orc. Lk. Div. 28 :35 I hr. 30 min.
Orion ......... Flint Div.... 37 .50 1 hr. 51 min.
Ortonville ...... Flint Div.... 51 <7l 2 hr. 24 min.
Oxford :seu.ws- Flint Div ....' 41 .55 suw 1| 2 hrg
Pearl Beach....| Rapid Ry.... 42 .50 .go 2 hr. 5 min.
Plymouth...... | D.P. & N.Ry. 33 .40 ... I hr. 53 min.
PONtAC e o s sis e Pontiac Div.. 26 25 I hr. 20 min.
POBHAE o ore e Orc. Lk. Div. 34 .35 | .... 1hr.50min.
Port Huron... \ Rapid Ry.... 73 .go 1.50 3 hr. 25 min.
River Rouge .. ‘| Wyandotte.. . 7 STON R 30 min.
Roberts Landi’g) Rapid Ry.... 49 .60 | 1.10 | 2 hr. 19 min.
Rochester... ... Flint Div .. 28 .32 1 hr. 25 min.
Romeo «:s:wss: Flint Div.... 4o .50 .. | 2hr
Royal Oak..... Pontiac Div.. 14 .10 - 45 min.
Saline.......... D.Y.A.A.&]J. 4o .50 2 hr. 15 min.
Sand Hill ..... Ore, Lk. Div || 13 .15 r 45 min.
St. Clair . ...... | Rapid Ry.... 61 .75 .30 2 hr. 59 min.
Stony Creek ... Flint Div.... 30 .35 .t hr. 35 min.
Sylvan Lake ... Orc. Lk. Div 30 .35 .... | 1hr. 40 min.
Trenton........ Wyandotte..., 17 .20 .35 1 hr. 10 min.
Troy «::s smesms Flint Div ... l 22 22 1 hr. 10 min.
Washington....| Flint Div . 34 .41 \ 1 hr. 45 min.
Wayne ....oo.e. D.Y.AA &J.| 18 .20 ... ;1 hr. 9 min.
Wyandotte. .. .. Wyandotte...| 12 JI5 .25 53 min.
Ypsilanti....... D.Y.AA . &]J.| 30 .40 ... | 1 hr. 45 min.
t Round trip rates are given only where tickets are on sale.
The service to all points is hourly, except that to Mount
Clemens, Trenton, Ann Arbor and intermediate points
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hali-hourly service 1s given. 1t will be appreciated that
the Detroit United Railway, in operating so many miles of
interurban line, becomes much more than a local company,
covering as it does the entire southeastern part of Michi-
can, and the management of this property is therefore
materially different from that of a company operating city
lines only.

The capitalization of interurban electric lines around
Detroit will average in the neighberhcod of $40,000 per
mile of track, about one-half of which would te in most
The earnings per mile of
track per vear are in the neighborhood of $3,500. Of
course, these figures are only approximate, and cannot be

cases represented by honds.

applied to the various particular cases, but the foregoing
figures, together with the data on population, which is to
follow, will give a good general idea of the interurban situ-
ation in the vicinity of Detroit,

The population of Detroit, according to the census of
1900, was 285,704,
lages served by the interurban roads terminating at De-
troit, outside of the Detroit city limits, is 130,255. This,
however, includes only the villages of sufficient size to be

The population of the towns and vil-

given independent of their townships in the census of 1900,
with the addition of a few villages which have grown very
rapidly in the last two years, and upon which a local esti-
The rural popula-
tion on these interurban lines outside of the villages is an

mate of the population has been made.

important factor, as is evident to any observing person
patronizing these lines, and this was not included in the
foregoing estimate. Assuming this rural population to be
20,000, s0 as to bring the total population served outside
of Detroit up to about 150,000, the population per mile at
interurban track terminating in Detroit would be 374, ex-
clusive of Detroit’s population. ;

Going into population figures more in detail, the Rapid
Railway system has in towns and villages along its line
36,236, or an average population per mile of 329. This
includes the mileage of the city lines in Port Huron.

The Detroit, Ypsilanti, Ann Arbor & Jackson Railway
has a population in towns and wvillages along its line of
48,060, or 486 per mile of track.  This includes a small city
mileage in Ann Arbor.

The Wyandotte Division of the Detroit United Railway
serves towns and villages of a total population of 13,121,
or 1193 per mile of track. This division runs along a
thickly setiled river bank which might almost be termed a
continuation of the city of Detroit, although not within its
limits.

The Pontiac Division of the Detroit United Railway
serves towns and villages outside of Detroit with a popula-
tion of 11,407, or 317 per mile of track. Most of this road
is double track. !

The Flint Division of the Detroit United Railway serves
towns and villages with a total population of 19,014, or 223
per mile of track. This, however, includes the population
of Roval Oak (468), which is also served by the Pontiac
Division.

The Orchard Lake Division of the Detroit United Rail-
wav reaches towns and villages with a total population of
12.;)54, or 204 per mile of track. However, the greater
part of this is also reached by the Pontiac Division. De-
ducting the population of Pontiac, 9760, leaves only 2285

in villages along the line.  The rural population. however,
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is heavy along this road, and the travel from this source
serves to keep cars fairly well filled.

Detroit being one of the oldest interurban centers m the
United States, the results of operations there and the con-
clusions that have been reached have a value in connection
with interurban work in other parts of the country. The
great variety in track and line construction and rolling
stock which is to be found on the various interurban lines
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MAP OF ELECTRIC LINES

may not be ideal from the standpoint ot the officers of the
Detroit United Railway Company, who are ecarnestly at
work getting interurban divisions of that system on as
near a uniform basis of equipment and operation as prac-
ticable, but it does offer the outsider an opportunity to
and
and

study a great many different kinds of construction
equipment and to note the results obtained with cach
tlie constructions adopted as a result of experience.
The conditions which have favored the building of elec-
tric interurban lines around Detroit are practically the
same as those which prevail around other cities where such
work has Leen extensively carried on, namely, a fairly level
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and thickly settled community in the neighborhood of a
large citv.  Much of the interurban mileage around De-
troit was constructed before the days when the private
right of way became popular with roads of this kind, and
consequently much of it will be found along the highways.
The construction has in most cases heen carried on so as to
interfere very little with the use of the highway for its
original purposes, and for those wito attempt the use of
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RADIATING FROM DETROIT

highways for the building of interurban roads there may
be found many suggestions in the construction around
Detroit.
elsewher2, the tendency in building new lines i to buy a

It 1s notable, however, that around Detroit, as

private right of way. The experience around Detroit has
also demonstrated that there is sometimes danger that the
cager promoter of interurban lines will consent to franchise
terms which will cause a great deal of annovance or great
hurden when it comes to operating the road.  The private
right of way, of course, does away with such inconveni-
ences in so far as they relate to the portions of the line
between towns.
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Unlike many other interurban lines about the country,
the Detroit companies have kept passenger and express
business entirely independent. Passeuger cars carry no
express and express cars carry no passengers. Lreight
and express business has probably been developed to a
greater extent around Detroit than in any other interurban
center.

The general character of the service given on the various
The schedule
speeds from end to end of trip avers 2es about 20 miles per
hour, which the number of stops that must be made, both
inside and outside the city, calls for car equipments that
will make from 40 to 45 miles per hour maximum speed in
the country with occasional bursts as h‘igh as 50 miles an
hour. IFour motors per car have been found more satis-
factory than two, as elsewhere, and the latest interurban
cars built, which embody the results of past experience,
have four motors of 60 hp to 75 hp per car seating forty-
nine to sixty people, being about 50 ft. cver all and weigh-
mg 32 tons to 35 tons.

Detroit interurban lines is very similar,

More detailed accounts of the various features which go
to make up the Detroit interurban railway systems are to
be found in various special articles in this issue.

—— P

The Merit System on the Detroit United Railway

BY ALBERT II. STANLEY, GENERAL SUPERINTENDENT

The idea of placing the merit system in effect on the
Detroit United Railway originated with our president,
Mr. Ilutchins, who for three or four years previous
to its adoption, the first of this year, had discussed with
the exccutive officers of the company the advisability
of instituting what is known as the Brown system of dis-
ciplining conductors and motormen. On Jan. 1, 1902, this
system, as stated, was put in effect on all the properties of
the Detroit United Railway. It affected some 1200 con-
ductors and motormen; on both the city and interurban
lines, operating on the regular schedule, 186 city cars and
24 suburban cars, and on the maximum schedule 400 city
cars and 50 interurban cars.

A circular was issued on Dec. 23, 1901, addressed “To
Conductors and Motormen,” notifying them that: *“Com-
mencing Jan. 1, 1902, all punishment of conductors and
motormen by suspension from duty with loss of time will
be abandoned, and thereafter punishment for neglect of
duty, violation of rules and bad conduct shall be by repri-
mand, demerit marks, or dismissal from the service.

“On that date, every conductor and motorman starts with
a clear record, except that when subsequent records show
that past offenses are heing repeated, the persons concerned
will be either dismissed from the service or double the de-
merit marks will be entered against them.

“It will be understood that disloyalty, intemperance, in-
subordination, wilful negligence, immorality, making false
reports or statements, or concealing facts surrounding mat-
ters under investigation, will be considered as dischargeable
offenses.

“A complete record of all conductors and motormen will
be kept, and all discipline imposed will be shown thereon,
and credit given for excellent conduct, deeds of heroism,
leyalty, etc., and these records will be given full considera-
tion in connection with the charges entered against any
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conductor or motorman. This record will be a private one,
and no employee will be shown any record therein except
his own.

“For every twelve (12) consecutive months (this has
since been changed to every 3 months) of service free irom
demerit marks, or free from necessity for imposing a repri-
mand, ten marks (this has since been changed to 5) will
be deducted from any that may have been previously entered
against an employee’s record. When sixty marks are en-
tered against the record of any employee, his services will
be dispensed with.

“On Jan. 1 of cach succeeding year, the name of each con-
ductor and motorman who has gone through the previous
year with a perfect record will be posted at each of the
car louses.

“In the promotion of employees, their previous records
will be fully considered.

“Record DRulletins will be issued at least weekly and
posted at all of the car houses on a special bulletin board.
These bulletins will be educational, and will give a brief
account of cach case that has resulted in discipline, giving
the number of demerit marks that have been inflicted, but
will omit all reference that would identify the person at
fault. A copy of the same will be sent to the person at
fault.

“Each employee will be afforded an opportunity for ap-
pealing against any decision regarding the number of
demerit marks imposed, but such appeal must be made to
his division superintendent within ten days of receipt of
notice.

“The objects to be obtained under this new system are:

“First—To avoid loss of wages by persons employed
and consequent suffering to those who are dependent upon
tlietr earnings.

“Second—To stimulate and encourage all persons en-
gaged in the company's service in the faithful and intelli-
gent performance of their respective duties.

“This system is introduced with the belief that it will
be directly beneficial and that it willl meet with the approval
and cordial co-operation of all concerned.”

Our records for the first six months of service under
the merit system show as follows:

T'wo hundred and thirty-seven conductors and 341 mo-
tormen have no demerit marks.

Eighty-nine conductors and 124 motormen have between
ten and twenty merit marks.

Three conductors and 16 motormen have over twenty
merit marks.

Two hundred and sixty-seven conductors and 180 motor-
nien have under thirty demerit marks.

Thirteen conductors and 22 motormen have over 3o de-
merit marks and under 60 demerit marks.

Discharged, 21 conductors and 16 motormen.

At first the general superintendent and division super-
intendents of the company met weekly to review all of the
cases, which were pending, and to have a personal hearing
with the employees at fault, and, if necessary, to give the
cmployee an opportunity to explain his case.

The marks now given are the result of some six months’
experiment. To-day we are satisfied that the marks as
given for the different offenses are just, both to the em-
ployee and the company. No marks, either merit or de-
merit, are entered until the employee has been given a
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hearing and full opportunity afforded to explain his case.
After the marks are entered he is immediately notified by
letter, a copy of which is kept at the office, and the em-
ployee is required to receipt for this letter.
rcturned to the office and filed.  The blank forms used for
these letters and receipts are reproduced herewith.  The
reason for obtaining this receipt is to prevent the employee

The receipt is

claiming he has never been advised that any demerit marks
twl »
have been entered against him. The books are open at all
Detzoit Vlniled mctiﬁual‘}
=
OPERATING DEPARTMENT

Detroit, MNielic: e momemaseos 10k

A
....... wos s a8 JOINVISTON,
Dear Sit:
You are hereby notified that Five Merit Marks have Dheen
entered to your credit for three months of continuous service

without demerit marks or warning.

N0 s sismsie General Superintendent.

No..........
I hereby acknowledge receipt of letter No. .
Detroit, Mich...............190..

NOTICE OF MERIT MARK

wn

times for inspection and a page is allowed for cach con-
ductor and cach motorman, but nobody is permitted to sec
anybody's record but his own.

Now that we have practically decided on a schedule of
marks, the division superintendent interviews the emplovee

: N ad -
Detzoit Vlnited c“\cuflucud
&= ,

OPERATING DEPARTMENT

Detroit, Mich................ 10

Conductor |
Motorman §

Dear Sir:
Your are hereby notified that: «.um sesme: ssssamimims v s omswns
have been entered against you for. ...t

I hereby acknowledge receipt of letter No....
Dietroit; Miehs a5 ne e 105

NOTICE OF DEMERIT MARKS

at fault, and sends to this office a report of the offense
and the number of marks given, which, of course, is subject
to revision at this othce before the marks are entered against
the employee.

The chief benefits of the merit system are:

First—That it thoroughly systematizes our system of
Our property is divided into divisions; each di-
vision inchargeofadivision superintendent. We have seven
Previous to putting into effect
this system, each division superintendent was governed by

discipline.

division superintendents.
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his own idea in the infliction of punishments, as to the num-
of days a man should be suspended for a certain offense.
We now practically have a standard schedule of what the
offense deserves in the way of demerit marks.

Second—It prevents any favoritism being shown on the
part of any division superintendent toward certain con-
ductors or motormen. It also does away with having to
punish a good man the same as both
Laving committed the same offense. For example, under
this system a good motorman and a poor motorman might
cach have a collision. Under this system they would both.
get the same number of demerit marks if neither had
committed this offense previously; but the good man will
wipe out his demerit marks through the accumulation of
good marks, while the poor man will eventually be dis-
charged through demerits inflicted for this and other of-
fenses.  If a man does his worlk faithfully and efficiently he
15 not suspended for any dereliction from duty; while a
poor man will go on and discharge himself. All the operat-
g officers have to do is to watch the men and see that the

4 poor man,

worle is done right, and the proper number of marks given.

Third—It is not detrimental to the men. [ have known
more than one instance under the former method where an
cfficient man has heen suspended a number of days for the
offense.  He has gone back on his car after that time very
much deteriorated on account of his lay-off ; perhaps merely
from the loafing habit acquired by doing nothing, perhaps
through getting in the habit of visiting drinking places dur-
ing his suspension and becoming confirmed in the use of
liquor. [t has also resulted in his family losing the use
The family thus

A man will often go back on his car with a feeling

of his pay for the time he was off duty.
suffers.
of revenge for what he thinks a too severe punishment.
With this system he gets demerit marks, but has an oppor-
tunity of wiping them out by months of good service or the
performance of meritorious acts.

We receive many reports from the public of particularly
We al-
ways take cognizance of such reports, and if found correct
after investigation accord a suitable reward. It greatly
encourages men in the performance of their duties to have
any deserving acts they perform brought to the attention of
the officers of the company, and in that way get a word of

courteous or meritorious acts or acts of bravery.

praise or encouragement for it.  Since this system was
maugurated it has been a very rare occurrence that our
We give
merit marks to the conductors and motormen who clean
up trolley trouble, and it very rarely happens that cars
arc delayed longer than the time necessary for the crew of
the first car which reaches the break, to pick up the line,
using the trolley rope or bell cord. We have also escaped
several very serious wrecks which might have occurred
from washouts had not the crews been particularly alert he-
cause of their wish to obtain merit marks, and having
heard of trouble from washouts, observed extra caution
and discovered the danger in time to stop the car and
avoid accident.

This system has received the approval of the great ma-
jority of the conductors and motormen; and has aroused
among all of them a strong desire to avoid demerit marks

lines have been blockaded by broken trolleys.

and to take advantage of every circumstance to get merit
marks; and those who have been given merit marks have
been very much encouraged. The intelligent performance
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of the duties of conductors and motormen has very ma-
terially advanced.

Applications for employment with the Detroit United
Railway are received every Wednesday and IFriday morn-
ing at 11 o'clock.
i1 person and make application for a hlank.

The applicant is required to appear
If his appear-
ance and recommendations are satisfactory he is given an
application blank.
office on the next application day.

After illing it out, he presents it at the

Iis application is then

received and he is questioned closely on the application,

and told il his services are required hie will he notified by

mail.  1f his appearance and cendorsers are satisfactory,
Detzoit Wniked Nailivay

OPERATING DEPARTMENT

Detroit, Mich-.......

Notice to Conductors and Motormen, all Divisions:

FORM OF BULLETIN POSTED

the latter are communicated with personally if they live in
the city or nearby, otherwise by mail.  If the reports from
these persons arc satisfactory and a vacancy occurs the
prospective employvee is requested to call, and is then sent
to onc of the car houses with a letter to the division su-
perintendent in charge instructing him to put him on with
a careful conductor or motorman ( whichever position he
applies for) to instruct him in the respective duties. If a
motorman he is kept at practice every day for about two
weeks ; if a conductor, about seven days. Le is then turned
over to a night man and kept at night work for a week or
three days longer. If the motorman or conductor in charge
reports him competent to take charge of the car alone, the
division superintendent rides with the man and closely
watches him in the performance of his duties. If satisfac-
tory to the division superintendent he is given a letter to
the general superintendent.  Ile is then supplied with an
outfit, consisting of cap badge, riding badge, rule book
and (if he is a conductor ) with a punch. IHe is then placed
at the bottom of the run board as “'last extra’ and does not
lose his place on that board unless e is discharged from the
company's service. Ile moves up only as those above him
arc moved. That portion of the merit system bulletin which
relates to promotion refers only to promotions to positions
in the car house or office, and does not relate to the change
in position on the hoard. The man is then kept in service
for a period of sixty days, after which he is sent to the
company’s physician for cxamination as to his cyesight,
hearing and physical condition, which examination he must
There
probably remain in our service after sixty days, about go

pass.  The examination costs the applicant $2.
percent of the total number of men employed.  The reason
for this sixty-day limit is that after that time the man is
required to become a member of the union and is amenable
to the conditions of an agrecment bhetween the company
and the union.  Previous to that the company can do what
it pleases as to accepting the man.

Tt is the policy of the company to promote conductors and
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motormen to positions in the car houses and as division and
assistant division superintendents,  The division superin-
tendents do not employ or discharge conductors or motor-
men.  The employment is all done in the regular employ-
ment burcau, and in discharging a man the case comes
before the general superintendent. .\ man has the night
to appeal to the president of tne company should he question
the decision.
epe - —

Detroit City Schedules and Rush Hour Traffic

Omne prominent characteristic in the operation of the city
lines of the Detroit United Railway i< the unusual pro-
vision made for carryving passengers duing the morning
and evening rush hours and also ~n all special occasions
and all times when great crowds are to he taken away from
certain points within a short period, as, for examiple, at the
close of theaters and bascball games.  There is probably
no city in the United States where so great a proportion

HANDLING A BASE-BALL CROWD, DETROIT

of the passengers carried during the rush hours are given
seats.  ['he number of cars in operation during the eve-
ning rusin hours is 1235 per cent more than during the mid-
dle of the day in the winter, and 73 per cent more during
the rush hours in the morning. Iu the summer the mid-
day schedule is increased to acconmodate the large num-
ber of aut-of-town visitors who are alwayvs present in De-
troit during the summer, sice it is 1 favorite point for ex-
The
ordinary schedule in the sumumer during the day is 186
city cars and 24 interurban cars.

cursions and conventions from all over the country.

The maximum schedule
is 4oo city cars and 30 interurban cars. The maximum
interurban schedules, however, are put on only on holi-
davs and Sundayvs.

One factor which goes to materially increase the number
of cars required during the evening rush hours is that
working men’s tickets are sold cight for a quarter by the
terms of the company’s franchises, and these tickets are
good from 5:30 to 7.00 in the morming, and from 5:15 to
6:15 in the evening.  This has a tendency to crowd all the
traffic of the evening rush hours into the hour between
5:15 and 6:15.
has proved anything but a henefit =5 the peaple of Detroit,

In this respect the workingman's ticket

hecanse it has tended to congest the cervice at the very
time when cvery means should he taken to prevent con-
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gestion. However, the Detroit United Railway Company
has to mect these conditions, since they have been estab-
The making of
time schedules to meet all the requivements on the Detroit
United Railway would drive to distraction any ordinary
person who had not had long experience in this line, be-
cause of the necessity of providing work enough for the

lished, and is giving an excellent service.

trippers to give them living wages, and because of the ex-
istence of an agreement with the local division of the
Amalgamated Association of Strect Railway IEmployees
of America, by which every man must be able to perform
his entire day’s work within twelve and one-half consecu-
tive hours. About one extra crew is kept for every two
and one-half regular crews on the city lines.  To illustrate
the way the runs are divided, the Sherman line may be
On this line there are thirty-seven
regular and swing crews, having full paid runs of eight
hours and over. Out of these thirty-seven men twenty-
four are regular crews and thirteen swing crews.  There
are in addition thirteen crews on the tripper and extra list.
These average about four and three-quarters hours’ work
per day, the minimum being a little over three hours.
Those at the top of the tripper list may be able to get in as
much as eight hours by supplying places of men absent

taken as an example.

higher up the list.

e —

Motive Power and Rolling Stock of the Detroit United
Railway

DY THOMAS FARMER, SUPERINTENDENT OF MOTIVE POWER.

The Detroit United Railway System is operated by
power from six power houses and three storage bat-
tery stations, these different power houses being, of
course, originally built to supply the various lines which
have now been consolidated to form the Detroit United
Svstem. The two stations supplying the lines in the city
of Detroit are designated as Stations A and B, those
supplying interurban lines as D, [, IY and G, and the stor-
age battery stations as C and H. Reference to a map else-
where in this issue in an article on power distribution
will show the location of these various stations, as men-
tioned in the following paragraphs:

Station A was originally built by the Detroit Citizens’
Street Railway Company, and Station B was built by the
Detroit Railway Company,which latter,soon after the build-
ing of its power house, was acquired by stockholders of the
Citizens’ Company. These two power houses are situated
near the river front at Riopelle Street, one being on the
south side of Atwater Street, the other diagonally across
the street from it. The switchboard for both stations is
located in Station A. Station A has an engine room 65 X
243 ft., and boiler room 58 x 253 ft.
spanned by a 25-ton Brown traveling crane. This room now

The engine room is

contains four Reynolds-Corliss tandem compound condens-
ing engines, 28 and 52 x 48 ins., direct connected to 1000-
lw Siemens & Talske outside armature generators. The
boiler plant supplying these consists of Babcock & Wiicox
boilers of 250 hp, each set in batteries of two. These boilers
have Murphv automatic stokers. The stack of this station
is 180 ft. high, with 11 ft. 6 ins. flue. The boilers are fed
through Hoppes’ live steam purifiers. For each of the four
engines is a Worthington duplex jet condenser, 14 ins, X 22
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ms. x 15 ins.  IFor boiler feed there are two Worthington
duplex compound pumwvs with outside packed plungers,
10 ins. X 16 ins. x 8% ins. x 10 ins. A Worthington duplex
pump 10 ins. X 5% ins. X 10 ins. is kept for fire protection.
Two pumps of the same type, 2 ins, x 3 ins. x 3 ins. do serv-
ice on the oil distributing system, and there is also a David-
som, 3 ins. X 2} ins. X 4 ins. pump working on oil distribu-
tion. .\ Davidson punip, 6 ins. x 4 ins. X 7 ins., and a Gor-
don, 6 ins. x 4 ins. x 6 ins., are installed as pit pumps. A
Worthington air pump supplies compressed air for cleaning
armatures.
ashes out.
cngine.

A Hunt conveyor brings coal in and carries
This latter is run by a double 4-in. x 6-in.

In both Stations A and B the gravity oiling system is
used. All the piping of this oiling system is painted so as to
casily distinguish supply and return pipes. The supply
pipes are light vellow, the return pipes dark yellow, and
the by-pass to the sewer dark red. This simplifies the
manipulation of the system very much, because at best
there is a multiplicity of pipes and valves. In case it were
desirable to flood a bearing with water, the by-pass to the
sewer would be open, and the return valve for this bearing
would be closed. This would run to waste the oil used in
that particular bearing. but would obviate filling up the
whole oiling system with water and wasting all of the oil.
However, it is a matter of record that water has not been
used in a single bearing in over six years.

The method of lubricating low-pressure cyvlinders is orig-
For this purpose a hole is
drilled on hoth sides of the cylinder directly through its
walls on its center line, these holes being connected by pip-
g to a special double sight feed lubricator. The piston in
passing these openings acts as a wiper, thus spreading the

inal with these power houses.

o1l over the cylinder surface and giving most perfect lubri-
Not only has this scheme effected a great saving of
oil during the seven years of its use, but has demonstrated

cation.

its efficiency by giving such an excellent lubrication that
hut two of the syvlinders have had to be reboied in that time,
This is a rather unusual performance for tandem engines.

Station I3, across the street from Station A, has an engine
room 67 ft. x 227 ft., and a hoiler room of the same size.
Two of the units in this station are 20 ins. and 40 ins. x 48
ins. Reynolds cross compound Corliss condensing engines
direct connected to g4oo-kw Walker gencerators. Two more
units are 24 ins. X 48 ins. Reynolds cross compound con-
densing engines direct connected to 8oo-kw Walker genera-
tors. The last unit installed was a 32-in. and 64-in. x Go-in.
Filer & Stowell cross compound condensing engine direct
connected to a 1500-kw Westinghouse generator. A dupli-
cate of this last unit is now going in. The boiler plant in
this station consists of eight 300-hp Stirling boilers and
eight 250-hp Stirling boilers. These have Murphy stokers
and Green economizers, The stack for this station is 185
ft. high, wi'h 10-ft. flue. There is one Blake vertical duplex
compound jet condenser, 15 ins. x 24 ins. X 38 ins. x 21 ins.
The other four units are served by Davidson jet condensers.
Four Davidson pumps, 12 ins. x 8 ins. x 12 ins. are used
for boiler feed. On the oil distribution, pumps 2 ins. x 2
ins. x 4 ins. are doing service. One Marsh 4-in. x 2-in.
X 4-in. pump is connected to the bleeder. Two Davidson
pumps are on the automatic feed and receiver.

TFor feedine on long lines this station has a double booster
set, consisting of a Westinghouse motor direct connected to
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two 250-kw railway generators which are run with very
weak field.

The switchboard, whichliasboth the generator and feeder
pancls for both stations, is located in Station A, and has nine

in. hole. It weighs alone 41,574 1bs., and with crank discs,
pins and hub 102,200 Ibs.  The fly-wheel is 160,000 1bs., 23
The cross-heads are fitted with an exten-
sion, so that the slippers are fastened by means of studs

ft. in diameter.

POWER HOUSE AND CAR HOUSE AT ROCHESTER, FOR FLINT DIVISION

generator panels, thirty-six feeder panels, two booster
This board has
three sets of bus-bars, so that threc different voltages can
be supplied the feeders as explained in an article m this
issue on electrical distribution.
were built to maintain a high voltage for supplying outlying
lines, and these gencrators are put on the higher bus-bars,
leaving the nearer lines

panels and two main instrument panels.

Part of the generators

to the cross-head proper. The slippers will therefore be
retained m case the adjusting screws break.  No wrist
plates are used in either the admission or exhaust. The
valve gear is connected straight through. Both high and
low pressure piston junk rings are babbitted.  DBoth ends
of the connecting rod are also babbitted. To give access to
the low-pressure piston without removing the cylinder

for the lower voltage ma-
When desired, all
bus-bars can be connected
together and the night
load carried by a genera-
tor in either station. A
log sheet of Stations A
and B for twenty-four
hours is reproduced here-
with, which illustrates our
method of keeping rec-
ords, and shows the stor-
age Dbattery charge and
discharge.

chines.

The power houses just
described were both built
i 1895, and no additions

have been made sincethen
except the 1500-kw unit
in Station B. The Filer &
Stowell engine on this unit differs somewhat fromthatcom-
pany’s standard.

A duplicate of this is now being installed.
shaft is 29 ins. in diameter at the wheel fit. The total
length of the shaft is 26 ft. The bearings are 26 ins. x
481ins, The shaft is Dethlehem hollow forged steel, with 10-

The crank-

SWITCHBOARD AT ROCHESTER STATION

nead, a man-hole is provided in the head. Lhis engine
weighs, complete, without generator, 640,000 Ibs.

Station D supplics what is known as the Orchard Lake
Division, tormerly the Detroit & Northwestern Railway,
and is located at Farmington Junction, 18} miles from the
Detroit City Tiall,  The engine room of this power house
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18 52 x 120 ft., with botler room of the same size. There are
at present three Revnolds-Corliss engines, 26 ins. x 48 ins.
direct connected to 4oo-kw Siemens & Halske outside field
generators. There are eight Aultman & Taylor boilers of

250-hp each, with Murphy stokers.  All the pumps are

SUB-STATION, WAITING ROOM AND FREIGHT DEPOT, AT OXFORD

Davidson. For use with unusual loads there are two Gen-
eral Electric 100-kw boosters, for operating distant portions
of the road. In ordinary operation these are not used. An
air compressor 1is located at this power house which com-
presses air for the Magann storage air brake svstem on the
cars of this division, which stop at the power house to fill
their air storage tanks cach trip.  The storage air pressure
ie 250 Ibs. per square inch.

The Pontiac Division from Detroit to Pontiac is operated
from Station £ at Dirmingham, 17} miles from Detroit City
Hall.

gines, 16 ins. and 30 s, x 18 ins., are belted to Westing-

Here two Westinghouse compound condensing en-
L'ouse 250-kw generators. There 1s one Dabeock & Wilcox
250-hp water tube boiler with a Roney stocker and threc
125-hp horizontal return flue botlers. \Worthington pumps
have been installed throughout at this plant.  An air com-

ESSOT, 7 1118, X 4 1S, X 12 1ns. compresses air for the stor-
/

age tank, from which the cars on this division ohtain com-
pressed air for operating air brakes by Magann storagc air
system. At this station the Wefugo system of water purify-
ing and filtering has been installed for treating boiler and
feed water.

Station I is a small station situated at Pontiac, and is

only used in an emergency. 1t was origi-
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distribution of the Detroit United Railway.  \djoining
the inverted rotary is a high-tension Stanley switchboard,
the station a
Go-kw Dbooster and a go-kw alternating current lighting

tllustrated herewith.  There is also in
The boilers in
this plant are four Nultman & Taylor water tube, 25 hp
cach. The pumps are all Deane, made at 1lolvoke, Mass.

generator for the town of Rochester.

A\ compressor at this plant furnishes the storage air for
braking the cars on this division.
ROLLING  STOCK

There is considerable variety in the interurban rolling
stock of the Detroit United system, although the dif-
erences are not as great as might be expected where a
number of different companies have contributed to the
consolidation.  None of the interurban cars has been de-
signed to carry on anything but a strictly passenger busi-
ness, and all have smoking compartments in the front.

The heaviest interurban car owned by the company is the
type belonging originally to the Detroit & Northwestern
Railway. This car weighs about 33 tons loaded, is 51 ft.
over all, with go-ft. body. The width is 8 ft. ¢ in. These
cars scat nineteen in the smoking compartment, and thirty
in the rear compartment, and have closet, hot water heater

and drinking water tank in the left-hand rear corner.  Aost

EARLY FORM OF RAIL GROOVE SCRAPER

of these cars are mounted on Dupont trucks with 33-in.
wheels, 5-ft. 2-in. wheel base and 43-in. axles. .\ few Lave
Brill No. 27 trucks.
Kuhlman Car Company.

These cars were built by the G. C.

All of the various types of cars used on the Detroit
United system are illustrated in this issue, either in this
article, or, in a few instances, in the article on interurban
rolling stock.

A parlor car built originally for interurban service on

nally built to operate local lines in Pon-
tiac. No men are regularly emploved at
this plant, but operators are transierred
there from the shops when the plant is to
be run.

Station G, operating the Flint division,
The

building is at present 72 ft. x 104 it. There

is located at Rochester, 26 miles out.

are two Dall & Wood horizontal tandem

compound condensing cngines, 1545 ins.
ach direct con-
nected to Crocker-Wheeler 2o00-kw gen-
There is also a large vertical unit consisting of a

and 128 ins. x 16 ins.,

crators.
Ball & Wood compound condensing engine, 224 s, and 45
ins. x 20 ins. direct connected to a joo-kw Crocker-Wheeler
generator. IFor operating the alternating current transmis-
sion a 250-kw Stanley inverted rotary converter is at pres-
ent used.  Further particulars of this rotary and of
this station are given in the article on clectric power

LATEST FORM OF TRACK AND GROOVE SCRAPER

what is now the Ilint division has a length over all of 45 it.
The length of the body is 37 ft. and the width 8 ft. 4 ins.
They are on Peckham trucks, with 33-in. wheeis and 5-in.
axles. These cars were built with a parlor compartment in
front, the idea being to charge an extra fare for the parlor
car service, which idea, however, was never carried out.
On the Wyandotte division the closed car used is 44 {t. 5
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D. U. Ry. POWER STATION 24 HOUR LOG ENDING 12 P.M.
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ins. long over all, with 33-ft. 2-in. body, 8 ft. 6 ins. wide.
These are on Dupont trucks, 33-in. wheels, 4-in. axles and
5-ft. wheel base. These cars were made in the company’s
own shops.

ft. 4 ins. wide, on Peckham trucks, 33-in. wheels and 43-in.
axle. There is also a side door car which is 45 ft. over all,
with 34-ft. bodies, 8 ft. 6 ins. wide, on Brill No. 27 trucks,
with g-in. axles and 6 ft. wheel base. DBoth these side-

~J]

INTERURBAN PASSENGER CARS, DETROIT UNITED RAILWAY

A number of interurban cars will be found on the various
divisions with side door and side aisle in place of the usual
center aisle. Those built originally for use on the Flint
division are 43 ft. 6 ins. over all, with 33-ft. 6-in. body, 8

entrance cars were built by the Kuhlman Car Company. A
cood idea of the general interior appearance of the for-
ward ends of some of our interurban cars is given by the
two views shown of the ends of the Rochester & Lake
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Orion cars are given in this article. These cars were built  from the exit of the car, thus providing standing room for
by the Jewett Car Company. All interurban cars are  smokers in winter. This is the type of platform which orig-
heated by Peter Smith hot water heaters. inated in Detroit, and 1s commonly known all over the coun-

EOTN s e ST Wt 22

WORK CAR, SUPPLY CAR AND LINE CAR

In the city service the standard closed car is 35 ft. over  try as the Detroit platform. These cars are mounted on
all, with 22-ft. body, 8 ft. 3 ins. wide, built by the Detroit  single Dupont trucks with 8-ft. wheel base and 33-in.
United Railway. The rear platform is 6 ft. in the clear, and  wheels. The heating is by hot air through a heater located
has a railing which divides the rear part of the platform  in the motorman's vestibule.
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The standard open car has a length over all of 34 t. 6
ins. and 7 ft. 6 ins. wide with twelve cross seats.  Dupont
trucks are used with 8-ft. wheel base, 33-in. wheels and
The seat supports are castings bolted firmly

4. axles,

CAR SIGN

1o the iron sill of the car, and these castings are of such a
form as to give a long, firm socket for the upright pests.
This construction was illustrated in the STREET RAILwWAY
JovrxaL for July 6, 1go1. All open cars have push buttons
for the conductor’s signal bell located in the middle of the
back of each scat.  Wires are run in both directions from
the push button under a moulding, and connection is made

through the metal fittings at the ends of the scats. Prac-

A SIDE AISLE AND SIDE ENTRANCE CAR

tically all cars on the Detroit United Railway system run
single-ended, and have a controller-on one end only.
All cars on the system are equipped with the Wilson trol-

ley catcher.  This device 1s especially important on the

OPEN CAR SHOWING PUSH BUTTONS

interurban divisions where cars run at such high speed that
the trolley coming off might do a great deal of damage if
no means were provided for automatically catching it at
vice upon its leaving the wire.  DBoth the standard open

STREET RAILWAY JOURNAL.
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and closed cars for city use have heen built in the company's
own shops on Jefferson Avenue. An order of forty-five
double-truck closed cars is now heing filled by the Niles
Car & Manufacturing Company.  Twenty fourteen-hench
open cars on double trucks have recently been purchased
and used the past summer on the Wyandotte division, and
for special service over the interurban lines.

The old Detroit Railway System, popularly known as the
3-cent fare line, was equipped with closed cars having a side
entrance 1n the middle as well as at the rear, and a side

SIDE ENTRANCE CITY CAR

aisle with cross seats. A large number of these cars are
still in use. _

Up to within two years ago, sheet iron panels were used
extensively in Detroit in place of wood pancls. The use of
these panels has heen abandoned mainly because of the rust-

g around the screw heads which fastened them on. This

THE DETROIT PLATFORM

rusting, together with the working of the car body, resulted
in loose car pancls.

The destination signs on Detroit cars are somewhat
similar to those used in a number of other cities, and an
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example is shown herewith,  The letters are cut m the sign-
hoard and a white celluloid back put behind the letters so
that light from the car hood may shine through the sign at
night.  To assist in making the sign prominent the letters

STREET RAILWAY JOURNAL.
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Both forms have means of renewing the tongue
which enters the groove and hears on top of the rail. In
the earlier form the wearing part 1s fastened on by bolts.
[ the later fornn it is riveted.

form.

, ,1
i iy

T e g

PR

STANDARD OPEN AND CLOSED CITY CARS, DETROIT

are emphasized by trimming of white paint around the
edges of the carving.

The use of a narrow-grooved rail in Detroit as required
by the city gives rise to considerable difficulty in keeping
the grooves free of snow in the winter and dust in the
summer.  The grooved rail scraper employed at first is
shown by an accompanying engraving, as is also a later

The wheel flanges on hoth city and interurban cars are
limited 1 depth and width by we groove rail required on
all track nside the city hmmts.  The flange adopted for
Detroit United Railway cars is 2 in. deep x 14 ins. wide at
the throat, and the tread is 22 ins. wide. \Wheels are pressed
on between the Hmits of 25 tons and 4o tons.

Kalamazoo trolley wheels are run on the interurban cars,
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The latest form of trolley wheel we are using on the city cars
is one made in our own shops. Drawings of the wheel and
harp are shown herewith. No bushing whatever is used

CAR HOIST

with this wheel. The bearing is directly on the brass. The
pin on which the wheel runs is a piece of steel bicycle

[Vor. XX. No. 14.

Ibs. to 25 Ibs, for interurban work and 15 Ibs. for city cars.
All extensive repairs for the Detroit United Railway sys-
tem, and the car painting and varnishing for the Rapid
Railway system are carried out in the Jefferson Avenue
shops.  Ordinary renewals of worn out or broken parts are
made at the car houses. Ior distributing and collecting
armatures, fields, brake-shoes, car wheels and other renewal
parts to the four interurban division car houses a special
supply car has been built which makes the rounds daily.
This car is illustrated herewith. The closed part is fitted
up comfortably for the men and for any officers who may
wish to make use of this car on inspection tours over the
road without the expense incident to a special car. The
rear part is open and has a crane with a capacity of 2000

INSULATION SCRAPER AND TAPING MACHINE

L4

Ibs. for loading and unloading heavy parts. It has also a
windlass for pulling heavy machinery up an incline onto the

INTERIOR VIEW OF FRONT ENDS OF CARS ON ROCHESTER AND LAKE ORION RAILWAY
-

tubing with ends plugged up. A slot is cut in the tube
lengthwise, and the space inside the tube is filled with wick-
ing. The wicking is kept soaked with oil, of which enough
escapes through the slot to lubricate the bearing. The bear-
ing surface is large, both for wear and for electrical contact,
and the bearing will remain in good condition until the
wheel is discarded for flange wear. Longer bearing life
than this is unnecessary. Trolley bases and springs are ad-
1usted to give an upward pressure on the trolley wire of 20

car. Grooved tracks are laid into the floor of the car for car
wheels. There are two tracks, so that the wheels can be
staggered. The car has a four-motor equipment as speedy
as any regular passenger car on the road, which is a more
important point than would seem at first, because the dis-
patcher can allow this car to proceed ahead of regular pas-
senger cars, where otherwise it would have to wait for them
to pass. This enables the car and crew to cover more
ground in a day than would otherwise be possible.
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For the rapid removal of trucks from under single truck
cars in the Jefferson Avenue shops two car hoists have been
fitted up, part of one of which is shown in one of the en-

~ /"’

~— e

STANDARD TROLLEY WHEEL

gravings herewith. The first thing was to build a timber
frame strong enough to allow a car to be suspended from it.
On top of this frame is a winding drum with four ropes
which pass over four different pulleys and down to thie
four hooks shown, which run in guides under the floor and
are so placed as to come under the four corners of a car.
The winding drum is geared to a motor, the controller of
which is on the main floor close to the hoisting hooks. When
a car is run in, the hooks are placed under the corners and
the motor is started, hoisting the body clear of the truck
in less time than it takes to tell of it. The truck is run off
to the transfer table and a fresh truck run under the car. On
some of our older cars all worl: is done from the pit by
means of hvdraulic jacks and the bodies are not lifted oft
the trucks.

We wind all armature and field coils used in repair work
and for armature coils use some of the Anderson formers
and armature coil-taking machines, as used in the St. Louis
Transit Company armature shops and described in the

.!dye.N.'i%. {f

VIEW ON THE ROCHESTER DIVISION

STREET RAILWAY JoURNAL for July, 1gor. DBurned out
field coils are used over again by running the wire through
a machine of our own malke, which takes off the burned
imsulation and winds on tape to recover the wire. DBut a
single strip of tape is used, but it is so wound as to give
two thicknesses over all of the wire. This tape covering is
fully as good, if not better, than the original cotton cover-
ing. The machine passes the wire first quarter turn around
a grooved pulley, consisting of an old trolley wheel, then

STREET RAILWAY JOURNAL.
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once around a pulley with a corrugated tool steel face. The
corrugations run lengthwise of the wire and are sharp
enough to “chew up” the insulation as the wire passes
around under tension. After passing a half turn around a
second corrugated wheel the wire is drawn past scrapers
which take off the insulations. Just as it passes out of the
machine the tape 1s wound on by a revolving spool.
Before putting commutators in service on motors the

1B,

e

STANDARD TROLLEY HARP

“juice is cooked out” of the micaline used for rings and in-
sulating segments, by heating the commutators near a forge
fire and then applying pressure.

Gear cases are now planed off in a milling machine,
which is much quicker than putting them in a shaper for
this. A man can turn off eight cases a day with the milling
machine, where two was a day's work with the shaper.

The rolling stock of the Detroit United Railway system
1¢ summarized as follows:

Single truck closed city passenger Cars..............c....... 457
Suigle truck open Cify DASSENGET CATS: am:sasm s ms smsssm s 308
Double truck interurban passengers carS................... 47
Double truck city or interurban open cars.................. 20
Plow Cars. .o ot i i i i e e e 16
Vestibuled front double truck flat work motor cars.......... 4
Jolat: icaiisy, @l TSTAS s mm i ne 5ok mmew s s s o5 wsms0s 06 3
Dump cars. ..o 9
COMSHMEITON 13000 ICAGS s & suweme e s 61w i s ds sen s 0 55 855 2 5 08 8 4
Overhead Tne Cars........oiii e 5
SPTIN KNG GATSm 500 22 v iEns &85 s S s 5 = 8 5l B8 £ B8 R 8 08 B E 2 7
Froight motor cars. ... i i i 11
Bireight Lralll GOTSt co o= 5 5 550 5 ek 5o 5555 5k 528 5o £ 5258 e E00E 5 I

For interurban cars with go-ft. bodies such as first de-
scribed in our list of interurban cars, we have come to the
conclusion that the motor equipment of four motors should
be as large as No. 56 Westinghouse motors to give the
best results in low repair bills.  These cars make from 40
miles to 45 miles per liour on a level, with full voltage, and
are scheduled for speeds of about 20 miles per hour, in-
cluding all city and interurban stops for a trip.
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Track Construction and Maintenance on the Detroit
United Railway

The track department of the Detroit United Railway has
under its care a great variety of construction, including
not only 187.8 miles of city track laid according to various
ideas, but 192 miles of interurban track laid alongside the

DERRICK CAR

highway and on private right of way. This department 1s
under the charge of John Kerwin, a man of many resources
in devising means for cutting down labor expenses by
using machinery. With so many muiles of interurban track
to take care of it is imperative that the amount of hand
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the interurban roadbed in as good condition as such trunk
lines, but it must be remembered that the traffic over these
interurban lines is small in proportion to that on the steam

RAIL GROOVE SPREADER USED IN DETROIT

trunk lines spoken of. Everything considered, the condi-
tion of these interurban lines of road is as good in propor-
tion to the traffic they have to withstand as the condition
of steam trunk lines. They are in better shape than many
steam road branch lines which carry an equal tonnage of

GRAVEL LOADER AND PIT

labor required be cut down to the very lowest point.  The
cost of track maintenance on the intcrurban iines runs
about $12 per month per mile of interurban track m the
winter months and $19 in the summer months, making the
average per mile of track for the year about $15.50 per
month. Of course, with this amount of track labor, which
is about one-third that expended on some of the more im-

portant steam railroad trunk lines, it is umpossible to kee
1

rolling stock per day. These interurban lines are kept in
good enongh condition to operate over at speeds of from
10 to 50 miles per hour without dznger or discomfort to
passengers.  On some of the divisions the surface and
alignment are excellent and comparab'e with that on the
best steam roads.

It 1s worthy of note that in spite of much that was said in
engineering circles a few years ago as to the hammer-blow
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cffect of electric motor cars on rail joiuts, that the joints
on all the interurban lines around Detroit are in excellent
condition, and what roughness there may be in the track
is due to the inequalities of the roadbed and ballast and
not to low joints. It is very difficult for even an expe-
rienced car to detect the passage of the wheels over the
rail-joints, and there are very few steam roads about which
the same can be said.  Judging from the life of rail-joints
on Detroit interurban lines, there is much encouragement
for the belief that the joints will
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gravel pit.  The loader is moved along on its track as occa-
sion requires, and deposits gravel on flat cars standing on
the track parallel with it.
hausted in one place the loader is moved along so that it

As the supply of gravel is ex-

The bank is kept broken down so that
the loader always has loose gravel to work upon. This
apparatus cost about $800, and when there is any new con-
struction so that a large amount of gravel is required, the
loader will replace the scrvices of a gang of thirty men,

dips into the bank.

prove less troublesome on electric
interurban lines than on the steam
roads. Of course, the weight of roll-
ing stock on steam roads is heavier
in proportion to the weight of the
rail. DPractically all the rail in the T
neighborhood of Detroit is 60-1b.
and yo-Ib. standard T section. The
amount of weight per wheel on an
interurban car is not equal to that of
even a light steamm locomotive, but is
in the neighborhood of that on light
steam road freight and passenger
cars. Taken altogether, there seems
to be little ground for any fear that if
the joints are looked after carefully
there will be a sufficient joint de-
preciation on electric interurban rail-
way lines to force the abandonment
of a rail on account of joint wear be-
fore it is sufficiently reduced in cross
section to make it advisable to re-
place it for other reasons. On the
greater part of the Detroit United
Railway interurban mileage ordinary
angle-bar joints are used. On the
Orchard Lake Division, however,
the wedge joint made by the Ameri-

can Rail Joint Manufacturing Com-
pany has been extensively employed.
Considerable 60-ft. rail has been laid
in various places. While this has
given freedom from the expense and
maintenance of one-half the number
of joints required by 3o-ft. rail, it has

also given more trouble from creep-
ing and drawing apart on grades.
Those divisions having 60-1b. rail are
much more expensive and troublesome to maintain than
those having 7o-1b. rail. This is partly, however, because
the heaviest gradcs are on divisions laid with a 60o-1b.
rail.

In handling gravel for construction and balla:ting along
interurban lines Mr. Kerwin found it very desirable to cut
down the expense of a shovcling gang at the gravel pit,
and accordingly devised a loader built on the automatic-
conveyor principle and shown in the accompanving en-
gravings. This loader has an old railway motor geared to
a couple of endless chains.  On these chains are mounted
buckets which scoop up gravel from the bank and deposit
it on flat cars in a manner which is made plain by the
accompanying engravings, onc of which shows the loader
in detail and the other a general view of the loader and

GRAVEL LOADER

who would otherwise be engaged in sheveling gravel on to
the flat cars.  Working steadily, it i1l load about one flat
car every thirty minutes,

At the present writing it is saving the wages of six men
who would otherwise be required to shovel sufficient

The

motor, of course, secures current from the trolley and con-

gravel on the cars to keep ballasting crews busy.

nection therewith is established by a hool and fishpole.

In order to save the expenses of using horses where
plowing is necessary along interurban lines, as is frequently
the case where they run alongside of a highwav, a motor
car is used to pull the plow, and thus considerable time
and expense 1s saved,

During the past season washouts have been numerous
on interurban lines aroun-l Detroit as well as upon steam
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roads in that vicinity. Some 6o-ft. rails on false work
have been used to span these washouts in some cases, and
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interurban lines, as for example at Royal Oak Junction, are
covered with iron trap doors, and the switch handle is
located between the tracks.

At the main line steam-road crossings,
interlocking signals and derailing switches
are used. Semaphore signals are located
several hundred feet back from the cross-
ings on the steam road, and these are in-
terlocked with derailing switches on the
electric road. The derailing switches are
normally at danger, and can only be set for
the passage of a car on the clectric road
when the semaphore signals of the steam
road are at danger. The levers for working
these are near the steam-road track, so that
when the conductor goes to throw them he
can see whether a train is approaching.

For unloading gravel in ballasting track,
the dump-car with a sectional bottom has
been used to some extent. This dump-car
throws an cven layer of gravel in the entire

TRACKS IN SOD IN SUBURBAN STREETS

they have thus saved what otherwise would have been a
long delay in getting the road in operation.

Practically all the switches on the interurban lines have
double-spring tongues and No. ¢ spring frogs so as to
leave an uninterrupted main line at sidings not frequently
used, or in the case of turnouts at regular meeting points
they are set so as to obviate the necessity of throwing the
switch. In the latter case, of course, the switch 1s always
set to send a car on the right-hand track. As common
target signals when used on such spring switches are not
very satisfactory, since they will not surely show the dis-
placement of a switch point which may be sufficiently out
of place to cause a wreck, Mr. Kerwin has invented a
semaphore switch signal which will show clear only when
the switch point is entirely closed. One of these signals
now in use at Log Cabin Loop is shown in the accompany-
ing engraving. The semaphore is worked by a bell crank
lever connected to a rod fastened directly to the switch
point. The signal falls to danger as soon as the switch
point is moved a small fraction of an inch away from the
main-line position. The 1est of the movement of the
switch poirt does not affect the semaphiore, as a slot in the

space between the tracks, thereby doing
away with the second handling, which

. NEW SWITCH SIGNAL,

would be necessary if the gravel were unloaded at one side
of the track. The bottom of this car consists of slats 3 ins.
wide. In the middle of the car, instead of a slat there is a
boiler plate wide enough so that
one slat can be slipped under it.
When the car is to be dumped
the first slat next to the boiler
plate is slipped under the plate,
thereby leaving an opening 3 ins.
wide for the gravel to fall
through. When the gravel has
fallen through this opening as
much as it will, the next slat is
moved along, and so on for half
the width of the car. The opera-

EMERY WHEEL TRACK GRINDER

signal switch-rod permits the switch to be moved the bal-
ance of the distance without moving the semaphore,
Switches when located in the traveled roadway along

tion is repeated for the other half.

The rail required on city lines
in Detroit is a narrow-groved
rail, and in one instance on Michigan Street a section

had Dbeen laid which was so narrow in the groove
that it would not permit the passage of interurban cars
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from the Detroit, Ypsilanti & Ann Arbor Railway. A de-
vice was made for spreading the groove of this rail, an en-
graving of which is shown herewith. It consists simply
of a massive lever with a hard tool steel portion which fits
down over the lip of the grooved rail  The lever is then
raised by jack-screws, as shown in the ac-
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in cross section until the fanges of the car wheels begin to
touch the bottom of the groove.

It will be remembered by some that the first track con-
struction to be laid without ties on concrete stringers was

that in Detroit. Two kinds

This was in 1894 and 1893.

companying engraving, until the lip of the
rail has been bent outward enough to
widen the groove. To keep the lip from
springing back and to determine when the
eroove has been widened enough, a gage-
bar is used with a tongue just large enough
to go into the widened groove.

One excellent feature of track construc-
tion in Detroit now being laid by Mr. Ker-
win is that there are no combination angle-
bar joints joining different sections of rail.
At special work, at crossings and at all
other places where transition is made from
one section of rail to another, cast-welded
joints are put in so that angle-bars are used
only between rails of the same cross sec-
tion. Special work all has a short piece of
the standard grooved section of rail cast
welded to each rail for connection with the

regular grooved rail.

Grooved rails which are worn out on city
lines so that the flanges of the wheels ride in the rail
grooves are taken out and laid on suburban and interurban
track with the grooves on the outside.

On Woodward Avenue, in the business part of the city,

PILE DRIVER AS A CONCRETE’ BREAKER

just north of Campus Martius, there is some 77-1h. grooved
rail which has been down thirteen years, carrying the
heaviest traffic of any track in the city, cars averaging
about one per minute over it. This rail has now almost
reached the limit of its usefulness, having been worn down

PILE DRIVER FOLDED UP

The Detroit Citizens’
Street Railway laid a 6-in. x 18-in. concrete beam under
cach rail and placed metal ties every 3 ft.

of construction were employed.

The same con-

PILE DRIVER AT A WASHOUT

struction is now used on new track, except that the con-
crete beam is now made 12 ins. deep instead of & ins. deep,
because it has been found that the concrete beam 6 ins.
deep is so thin that the beam will crack a short distance
outside of the rail on each side, thus letting the rail down,
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The Detroit Railway Company laid track without entirely
This was
done by simply cutting a trench wide enough for the rails
and concrete supporting beams and for the tie-rods, which
were used to hold the track in gage.

removing the pavement between ihe  tracks.

This construction

SAND DRYING PLANT AT A GRAVEL PIT

has practically gone to picces since it had no foundation
in common with the pavement.

In regard to the present standard concrete stringer con-
struction with metal ties to hold the tracks in gage, Mr.
Kerwin does not agree with the popular idea among track
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against wood tie construction, he considers to be in tavor
ol the concrete ties.

For breaking up concrete in laying new tracks, Mr. Ker-
win hias devised a blunt cutting tool, which is fitted on the
pile driver used in interurban constiuction and repair work.
Ihis pile driver with the cutting tool will break up as much
concrete in a day as a gany of twenty men. It 1s, further-
more, much casier to keep at work than track labor, be-
cause breaking up concrete seems to be especially dis-
tasteful to track laborers, and it is difficult to find men who
will stay at his work. Views of this pile driver accompany
this article.

In some cases low joints have heen raised by putting in
continuous rail joints, and it is desirable to surface off the
joint after having raised it. For usc in this connection and
around special work a portable emery wheel grinder has
been built, an illustration of which is shown. This grinder
is mounted on a three-whzeled truck, and the height of the
entery wheel can be governed at will. It is operated by a
motor connected to the emery wheel by a fiexible shaft.
The motor and tlexible shaft are not shown in the engrav-
The wheel can be run up or down by means of the
worm operated by the crank on top. The end of the flex-
ible shaft where it enters the grinder is supported in a
bearing, which bearing is supported by a link hung from a
counterbalance lever with a sliding weight which can be
adjusted to just take the weight and so cause a minimum
of friction in the emery wheel bearing to which the shaft
is attached.

Traclk tools are especially liable to get lost or broken or
to get into possession of track men other than those to
whom they were originally given out. All tools in this de-
partment are numbered with the box number from which
they came. Each foreman has his box and is responsible
for tools therein, making reports onrce each month as to the

ing.

o = A

SOME INTERURBAN TRACK; ; =

men that the concrete stringer is a more expensive type of
construction than that with wood tics.  Wood tres require
considerable more excavation if their concrete foundation
is carried to a proper depth helow the ties, and there is the
further possibility of wood ties rotting. Even considering
the durability to be the same, which it is not, the first cost
of good concrete stringer construction, without ties as

number and condition of tools in his box. One track
gang cannot, therefore, take tools from another without
evidence of that fact appearing in the report, and the neces-
sity of making frequent tool reports is a constant reminder
to men to keep track of all tools be'onging in the box.

A sand-drying plant is maintained at a gravel pit near

Farmington. The sand dryer is built somewhat on the
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Sand is dried in a revolving
The cylinder is slightly

principle of a grain clevator.
cylinder under which a fire is built.
inclined, so that the sand and gravel are fed in at one end
and come out at the other. At the discharge end is a
screen which sepatates the sand from the gravel. Sand is
taken in conveyers to a bin in the upper part of the build-
ing, from whence it is drawn on to cars as necessity re-
quires. Gravel is discharged by the outlet pipe, seen in the
accompanying engraving. This gravel, after screening,
vields roofing gravel and coarse gravel, the income from
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regular In the sod of the roadbed T-rail was
laid, while at the paved street intersections the grooved
The transition
from grooved T-rail was made by cast-welded joints. This
has permitted the use of T-rail on part of the road, has
saved the cost of paving, and has kept teams from driving
on the track to a certain extent. There 1s, however, a
tendency for the ties to rot under the sod, and the grass
plot must be kept cut very short to prevent its wiping
The frequent transi-

meanner.

rail required by the city was put down.

grease from the motors and trucks.

| = I e ’ ) ' A
A == —i i | — 10 — 4 1= 10—
" saal (eapneity: 0 I s Stove Conl | Cinders
{ _____ Chestunmt Coal (eapncity=10 cas) I e :]: St cnrsy | Sowm Ruad Conl Cur (e, l-‘.f.‘m %) Stone,(capaeity 5 cars) Salt(enpcity 4 eurs) Cement,(capacity 4 cars)
A Busnping Pest - O O Top « \.f ral-Steam Road | _ L ——d = =
I ! | Fiewty. Do | G J1 Bottom u( Chute - = =
I | Ry, Dunys Ca round Line [® |
\i l‘ H I | - i o [[o ( |l Tap of rail-Electrie Rond-L 0 o 100 E —
Flat Car 2

SIDE VIEW

END VI:W

Proposed Storase Sheds 300 Tong

Lot owned by Detroit United Railway

Floor of Cement Storage

Ruise &

i

|
U

M.C.R.R.Right of way line

Street Ry Journal

PLAN OF STORAGE SHEDS AT HARPER AVENUE

which is sufficient to nearly pay the expenses of operating
the sand-drying plant.

In previous years coal for use in the car heaters has
been hauled by wagons to the various car houses from
coal yards cn the steam railroads at a cost of about $13 per
car. At the Harper Avenue yards of the company, which
are located at the Michigan Central Delz Line, a very com-
plete storage shed will be built for the storage of chestnut
coal, stove coal, cinders, stone, salt and cement and for
the easy transfer from steam to electric cars. ‘The steam
road tracks will be elevated on a 6}-ft. bank, from which
they will be unloaded into a storage house with sloping
This storage house is 12 ft. wide, the floor having
On the opposite side of the storage

floors.
a slope of 6 it. 2 ins.
house is the electric railway track, placed 3 ft. below the
level of the ground. As scen by the accompanying draw-
ing, the material can be unloaded irom the storage house
to the dump car by simply opening slide doors.  The dump
car on the electric road will have a slanting bottom that
will unload itself, and to compensate for the consequent
unevenness of the load on the two sides of the car, the car
box will be mounted slightly to one side of the center.
On the north end of Woodward Avenue some track was
laid several years ago with a lawn between tracks as a sub-
stitute for asphalt paving.
this was in & suburban district the space between the street
railway tracks was not needed for driving purposes, hence
the experiment was tried with the grass plot. At street
intersections the space between tracks was paved in the

The street 1s wide, and since

tion from T to grooved rail has hardly pioved an economy,
and the use of the same section of rail for the entire dis-

tance would be advisable for future work of this kind.

*-——

Freight Business on Detroit Interurban Roads

The freight business handled by electric interurban
roads around Detroit is probably the greatest of that done
at any of the interurban centers of the United States.  The
freight and express business, as carried on by these inter-
urban roads in competition with steam roads in the vicinity
of Detroit, has brought out the fact very forcibly that the
same clements which have gone to buid up a successful
electric interurban passenger business are the clements
which must be depended upon for the success of the inter-
urban freight and express business. One of the great
reasons for the success of the electric interurban passenger
business is the frequency of cars as compared with trains on
steam railroads. The lower fares, of course, have also had
something to do with it. Tt has been found that the ele-
ment of frequent service is a most important one in de-
termining whether shippers sending goods from Detroit
to nearby towns will patronize the electric road in prefer-
ence to the steam railways. The electric road offers to the
shipper practically the same advantages as to convenience
quickness of transit in comparison with the steam
railwavs for short distances as it offers to the passenger:
that is. for shipping short distances, the electric road, with

and
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A Load of Freight. The Milk Trailer.
Freight Motor with Milk Trailer. A Country Freight Depot and Waiting Room.
The Union Freight House (Car Side.) The Union Freight House (Team Side.)

Along the Way. In the Union Freight House. _—
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its freight cars running frequently and at definite times,
can make sure of the delivery of goods from Detroit to
suburban and interurban points in the shortest possible
Shipping by steam road for such short distances
involves considerable uncertainty as to the time of deliv-
ery, and it frequently happens that owing to the infre-
quency of the steamn road trains, there 1s o long :interval be-
fore the goods delivered at the Detroit freight houses are
actually shipped. In other words, steamt roads are built
and operated mainly for through business, both passenger
and freight.
the small local traffic of either passenger or freight classifi-

e,

Their methods are not such as cater best to
cation. The strength of the electnnie lines lies in their
ability to deliver goods frequently and promptly between
city and suburban points. The frequency of express
service on tlie electric roads is conducive to building up a
small shipment business, because it makes 1t possible for
the grocers and merchants i towns several miles from the
ity to order goods in smaller lots and more frequently than
they would if they were dependent on steam railroad
freight service. This is especially true ot perishable goods.
Of course, the competition is bitter at points where both
Steam rail-
roads having seen the electric interurbans take their local

steam and electric roads have freight depots.

passenger business and create a lot more are now making a
hard fight to retain local freight business. To an un-
prejudiced observer it would seem that in the course of a
few years these matters would adjust thiemselves into their
legitimate places, and that the result would be that the
local business for short and frequent service would be
carried on by the clectric roads, which would in a way act
as feeders for the through business of the steam railroads.
In other words, there is a place for each. and they can best
work in harmony.
The following facts and figures give an idea as to the
On
the Rapid Railway system ireight cars leave the electric
union freight depot in Detroit three times per Jday to dis-
tribute freight over the 109 miles of track which consti-
tutes the Rapid Railway system.

extent of interurban freight business around Detroit.

Tlie accompanying map
15 of the cntire system, while the small map shows the
extent of the interurban freight service and also indi-
cates the number of freight cars per day over various
portions of the different divisions. Ou the Flint Division
of the Detroit United Railway therc are two cars per day;
on the Pontiac Division, two cars; on the Orchard Lake
Division, two cars; on the \Wyandotte Division, two cars,
and on the Detroit, Ypsilanti, Ann Arbor & Jackson Rail-
way there are three cars per day. ©On the latter line the
competition with the steam railroad is probably the most
severe, the Michigan Central having cut its rates in half
between Detroit and the competitive points i order to
meet the electric competition.
the same as the rates of the steam railroad before the re-
duction was made. In Ypsilanti and Ann Arbor, how-
ever, the electric road gives a free delivery for ordinary
freight. The methods of freight handling as carried on by
the various electric railway systems are similar to those
used on steam roads.

A. R. Patterson, joint express ugent in the Detroit
freight depot, is a former steam road freight man. The
same classification of freight that is uscd on steam roads
prevails on the Detroit United Railway, and the rates are

The electric rates remain
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the same to points where there is competition with the
steanm railroads. There are two men in an express car
In addition to the regular expreszs business, a large
milk business is carried on in connection with it.  There
are four milk routes. On the Ilint Division there is a
mills route from Rochester and intermediate points to
Detroit, 27 miles. On the Pontiac Division milk is taken
by special cars from Pontiac to Detroit, 28 miles, and
on the Rapid Railway system, 25 miles. The milk car
1¢ hauled as a trailer on the regular express cars, and a

CITEW,

good idea of the business can be obtained from the accom-
On the Detroit United Railway sys-
tem the number of cans hauled per month is as follows:

panying engravings.

Flint IIviston - msmams sns e iees 27 5281 s e s a2 135000
Pontiac Division. ........ ... oo, 6,000
Orchard Taake Divisiones:..cmss s 55 a5ms 00 ans 3.800

Total. ... 13.700

The revenue from this milk busmess is about $1,850 per
month. The rates are 10 cents per can for distances under
30 miles, and 12} cents per can for distances ove~ 30 miles,
but near the city where there is a pussibility that the milk
would be hauled in by team this rate has to be reduced.
built and of neat
They are from: 35 ft. to 40 ft. long,
and are cquipped with air brakes. Tools for handling

Regular freight cars are substantally
outside appearance.

freight in the way of beef hooks, liay hooks and skids, are
provided. At the joint express depot in Detroit, which is
at the corner of I'ifth and Congress Streets, near some of
the steam road freight depots, the comipanies maintain a
At this depot
freight 1s received from the wagons on one side and deliv-
ered to cars on the opposite side.  Besides the road track
next to the freight platform of this depot there is an extra
siding for temporary storage of express and milk cars.
No baggage or express is carried on passenger cars.  Bag-
gage is checked, but is carried ouly on express cars, and
it must be delivered to the joint express depot i Detroit
or at one of the depots along the line. A good example
of a rural freight depot and waiting room, that of Claw-
son, on the Flint Division, is illustrated in the group on the
preceding page. The companies interested in the joint ex-
press depot in Detroit issue a card something larger than
an office calendar, giving an alphabetical list of towns
reached by electric express and the time at which express
cars leave for the various towns enumerated. Goods must
be left at the electric depot one hour before leaving time of

joint express agent, as before nientioned.

cars.

Agents are maintained at eighteen points on the De-
troit United Railway system; at ten points on the Rapid
Railway system, and at twelve points on the Detroit,
Y psilanti, Ann Arbor & Jackson Railway.

The greater part of the express and freight carried on the
electric roads passes through the Detroit joint electric
depot, but a small per cent going from one point on a line
to another. The following figures showing the tonnage of
freight passing to or from the Detroit depot will give a
good idea of the volume of business done:

March, 1902 Tons
D., Y., A A, &J. Ry e R CI R, o oo 034,071
Detroit United RAIIWAY. .. c.cioioaiibiin o sem e st 3.311,497
RAPId RATNAY. - - - o0 6 556 05 ol ol alohmshela bt ol oo o e ARG B GE O

April, 1902
D, ¥ A, A & J. Ry ccon o coaomalonmaias o s et 007,202
Detroit United Railway................ e e e e e 34O, 007
Rapid RailWay. .. .« ..osomm e m s siae e onliab S 066,678
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May, 1902
DY X, B AEE T R corasm s iies 55 o w5 55 g 515 605 ous 1,066,358
Detroit United Railway............cooiiiiiui .. 3,680,720
Rapid Railway. ... ... . 0 i, 1,049,167

June, 1902
D, Y A A &) Ry 1,033,773
Detroit United Railway. ... ... ... 3,433,521
Rapid Railway..........o.o . 015,684

July, 1902
D, Y, A A & Ry 1,111,828
Detroit United Railway................ . oo ... 3,677,630
Rapid Railway. ... 1,155,725

The freight business on the Detroit United Railway and
Rapid Railway systems is under the charge of George W.
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already prevail. A charge of 25 cents each for trunks under
150 1hs. 1s made.

*+os

Overhead Construction and Electric Power Distribution
of the Detroit United Railway System

The overhead line construction on the interurban
lines of the Detroit United Railway is decidedly varied
on the different divisions, because of the different ideas of
the original builders of these lines. The illustrations here-
with, and with the article on the track department, else-
where in this issue, from photographs taken on the differ-

GENERATOR LEADS BETWEEN STATIONS A AND B

Parker, general express and passenger agent, who is ably
assisted by A. F. Eastman, traveling express agent, who
keeps closely in touch with shippers along the line.

An arrangement has recently been made whereby bag-
gage can be checked by passengers at any point on the
Detroit United interurban system, to the railroad depots

cnt divisions, illustrate this well. THowever, a certain
standard type of overhead construction is now being put
in wherever new work is called for. This is shown in the
engraving on another page, giving the two forms adopted
for future work, one with a supporting brace below
the bracket, the other without. A\ truss rod is used in both

FLINT

29 Atlas

Ortonville

p Oxford

PONTIAC({2

New Baltimore

Huronia Beach o f

cases, because of the large amount of support
it gives with a small weight of material. The
drawing shows the bracket fittings of the Ohio
Brass Company. The tubing is 14 ins. and the
truss rod § in. Two figure 8 trotlev wires are
used. All poles are numbered with miles and
tenths of miles from Detroit, which proves a
great convenience in many ways. The exact
location of track or line defects can be re-
ported by motormen, and it saves the taking of
measurements for distances in planning new
work or making tests of various kinds.

5 INTERURBAN POWER DISTRIBUTION
While the system of the Detroit United
Railway, taken as a whole, offers splen-

MAP SHOWING DISTRIBUTION OF FREIGHT CARS ON DETROIT INTERURBAN

RAILWAYS

or to points touched by the steamers of the White Star
Line, the Detroit & Buffalo Line or the Detroit & Cleve-
land Line. This is by an arrangement made with the De-
troit Omnibus Line. Passengers must, of course, pay for
the cost of transfer of baggage from the electric depot to
the depot or dock desired. Baggage is not handled free on
the interurban lines because of the low rates of fare which

Street Ry Journal

did opportunities for a comprehensive sys-
tem of alternating current high-tension dis-
tribution with sub-stations for supplying
both city and interurban lines, no such comprehen-
sive system has vet been Dbegun, since it is but re-
cently that the four interurban divisions were brought
under the same ownership. The power distribution is
therefore by a somewhat temporary patchwork of direct
current and alternating current. The accompanying
map shows the present arrangement of power supply.
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On the Orchard Lake division running to Farmington,
Northville and Orchard Lake the power distribution is all
by direct current with boosters from a power house at
IFarmington Junction. On the Pontiac division the distri-
bution is all by direct current from a power house at Birm-
ingham. On the Flint division, running from Royal Oak
Junction to Rochester, Romeo, Lake Orion and Flint, there
is a direct-current power house, at Rochester, which, with
the aid of a booster, feeds south 14.6 miles towards Detroit
as far as Royal Oak, and also to Romeo and toward Lake
Orion.  In the power house at Rochester there is an in-
verted rotary converter run as a motor from the direct-
current bus-bars of the station. This is a Stanley machine
of 250-kw rated capacity, but is being run regularly to tide
over present emergencies at 100

STREET RAILWAY JOURNAL.
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jerked into step. When this latter occurs, the main switch
iv entirely closed, connecting the converter directly to the

per cent, without going above
its heating or sparkless commu-
tation This converter
gives alternating current at 300
volts three-phase from its col-
lector rings. This is raised by
step-up transformers to 15,000
volts, and transmitted over two
circuits of No. 4 aluminium
cable to sub-stations at Oxford,

limit.

Of

course, this is heroic treatment to

alternating-current  bus-bars.
get machines into step, but no evil
of it. An-
other method of starting these ro-
tary converters, of course, would be

results seem to come

to weaken the fields when running
as a shunt motor, and so increase
the speed until a point was reached
where the machine would synchron-
ize.

To do this more field resistance

SOME SAMPLES OF OVERHEAD CONSTRUCTION

13 miles mnorth, and Atlas, 30.4 miles north. The rotary
converters in these sub-stations are started ordinarily
(if the voltage on the trolley lines is not

than is ordinarily provided would
A modification of this plan has ben suc-
cessfully tried, though not regularly used. This is to run
the machine up to the highest speed possible as a shunt mo-

have to be used.

tor, cutting in as much field resistance as possible, and then
momentarily opening the field circuit altogether, letting the
machine run on the residual magnetism in the fields. Of
course with a field so greatly weakened the motor speeds
up rapidly and must be cut out of circuit before attaining a
dangerous speed. s the speed falls, the switch on the
alternating current side can be closed as the point of syn-
chronism 1s reached.  As before mentioned, the high-ten-

ston lines are of aluminum No. 4. These two aluminum

being lowered by the presence of a car
drawing current between the power house
and the sub-station) by starting them as
shunt direct-current miotors from the trol-
ley line.  When the direct-current voltage
is so low that it will not bring the rotary
converter up to synchronism by this means,
the rotary is run up to as high a speed as
the direct current will bring it, and the
main switch throwing it outo the alternat-
ing-current mains is partially closed. DBy
the auxiliary contacts on this switch when
it is partially closed, the rotary converter

#i,

AW

\'j/‘l_l" e R T
o N -
. i e ¥ S e

with the three-
through an inductance
coil in ecach leg of the circuit. This cuts down the

current to a permissible amount until the converter is

armature 1s connected

phase Dbus-bars

EMERGENCY TOWER WAGON, SPECIAL DETROIT DELIVERY

in-
sulators made by the Hemingray Glass Company, of Mun-

lines are of stranded couductor on I'rovo type glass
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cie, Ind.
strung have demonstrated the importance of educating line-

Experiences with this aluminum line when first

men who are used to stringing copper to the necessity of

STREET RAILWAY JOURNAL.
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The interurban line to Wyandotte is run from the city
power houses with the aid of a hooster and a 280-amp. hour
storage batter at Ecorse.

CITY POWER DISTRIBUTION
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MAP SHOWING SYSTEMS

ELECTRIC POWER

DISTRIBUTION
DETROIT UNITED RAILWAY

Fed by direct curvent from City Stations A & B

S Fed by bouster from Station G

» by direct current from Station G

> from Oxford Substation

——— Lud from Atlas Substation

Fcorse sturige battery & booster

The city power distribution of the Detroit
United Railway Company s all by direct
current from two power houses, located
diagonally across the street from cach other
near Riopelle Street and the river front.
One of these power houses was originally
built by the Detroit Citizens' Street Railway
Company, and is called Station A. The
other was built by the Detroit Railway Com-
pany, and is called Station DB.  Since the
consolidation the operation of these two
power houses has been combined in a rather
which, as it affects the elec-
trical distribution, will Dbe
The switchboard for both power houses is
all combinedd in one power, house, and the

unusual manner,
described here.

two power houses are operated electrically,
just as if they were one, although the en-
gines and under different
roofs with a street intervening, and nothing
but telephonic means of quick communica-

The positive generator

generators are

tion between them.
switchboard leads and shunt field leads in
Station I are run across the street to the
and there terminate on
regular gererator panels.  No switches are
located in the Station I, save the equalizing
switches on the generators, and these are on
The negative leads have
> connected permanently
All other
switches are 1in The average
length of the Station D
generators to their switchboard panels in the
The

power

other power house,

the negative side.
no switches, but are
to the and  ground.
Station A\,

from the

negative
leads

other power house is about 6oo ft.

cenerator leads Dbetween the two

houses are carried on poles just as if they
The accompanying engrav-

were feeders.
= ing shows these generator leads between the
two power houses at the right side of the
street, and also the feeders leaving Station
A, at the left side of the street.  Only the
positive leads are brought to the switch-
and conscquently all
switching is on the side.  The
equalizing switches heing on the machines,

board in any case,

Station D positive

the only main switch needed on a generator
panel is a positive switch and circuit breaker.
This arrangement has worked to the entire

MAP SHOWING SYSTEM OF ELECTRIC POWER DISTRIBUTION, DETROIT

UNITED RAILWAY

allowing a liberal amount of contraction in cold weather,
as aluminum contracts more than copper, and is not strong

enough to stand the tension that could he put on copper.

An alternating current generator has been ordered for
the Rochester power house, which will do away witl: the
mverted rotary.

satisfaction of all concerned. Its object, of

i course, is to simplify switchboard attend-
ance, and to malke it possible to run all the
feeders from one board. This malkes the ope-
ration of the two power houses more tlexible, makes it easy
to shut down cither one of the power houses at night, and
practically makes one power house of them, as far as carry-
ing the load is concerned.  The number and capacity of the
generators in operation can be adjusted to the load so as to

give the generators a more economical load with this ar-
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rangement than if they were supplying different sets of
feeders.

Another feature of interest about the switchboard is
the use of three sets of bus-bars, which makes it possible to
run feeders on any one of three different voltages. The
Two of
bus-bars arc run the entire length of the feeder board.

diagram Dbelow shows the arrangement. scts
-\ third bus-bar runs part of the length of the feeder board,
Part of the feeders can be connected onto either the high or
low bus-bars, and part can be thrown onto the low or me-
dium bus-bars.  Each feeder has a double throw single-pole
switch for connecting to either set of bus-bars. There is
a paralleling switch between the medium and high voltage
bus, so that these can be
thrown  together.  The
voltage of the highest bus
is about 625, that of the

a W' e

3 s B

medium 575, and that of - 208 } i
the lowest 550 when AL IO o,

operated  independently. ' seac * ¢ D "
Generators 1, 2, 3 and 4, \(,;"'r.}

which are located in Sta-
tion A (the one in which
the switchboard is lo-
cated) are arranged to
connect the low-
voltage bus-bars as shown.
Generators 5. 6, 7 and 8
i Station DB, across the street, their
switches arranged to conuect the medium or 375-volt bus.
Generator ¢ in Station B has on its switchboard panel two
single-pole single-throw main switches, by which it can be
connected to ecither the medium bus in parallel with 5, 6, 7
and &, or, on the high-voltage bus-bars, by itsclf as a 625-
volt machine. A new generator now going in will be con-
nected as No. 9 now is. When the two switches on the
panel of No. g are closed the effect is that of throwing the
medium and high voltage bus-bars in parallel, just as if the
paralleling switch between the two were closed, and, in
fact, both the paralleling switch and the two generator
switches are usually closed when these busses are to be run
w parallel. The 625-volt bus is run separately when the load
When there is not

with

have main

is heavy on outlving trolley sections.

Feeders run from

Feeders run from
low or medium bus bars

Digh or low bus hars

' 550 volt hus har

STREET RAILWAY JOURNAL.
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WITH BOTTOM BRACE
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feeders leaving this board, 22 are arranged for connection

to the high and medium bus-bars, and 10 can be connected
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to the low or medium bus.  One matter which influenced the

arrangement of the switchboard as it exists at present was

the fact that the generators 1 to 8 cannot bhe raised as high

as 025 volts.  With the present arrangement theyv can be

run on the shorter feeders, while generator ¢, in power

e P Fo > sodere o e o 5 ‘,./

house B, .supphu. the feeders requiring the higher voltages,
when a higher voltage is necessary.

In with this com-

pany s direct-current distribution

connection

—
/ 111

I 513 volt bns bar

[ ]

i
I I 625 volt bns bar !

abont
bini!

&

fk
» b

7 Vapalizer switehes
s/ + E/ e

i

i—_”

—

Generators in Power ITouse I

i

SCHEME OF SWITCHBOARD FOR THE TWO DETROIT DIRECT CURRENT POWER STATIONS

OPERATED AS ONE

stich a load, and for purposes of economical loading of ma-
chines, it is desirable to run the high and medium voltage

bus-bars in parallel, they are so connected. Out of 32

Generators in Power House A

in the city of Detroit, two sets of
storage batterics are employed and
on the Wyandotte & Trenton in-
terurban fed by
direct current and boosters from
these city power houses, there is
also a storage bhattery.

line, which is

One of
these city batteries is located at
Station A, and the other in the
northern central part of the city.

A map of the street railway lines

== = of the city is shown herewith, giv-

sty dona I the locations of power houses
and the  storage-hattery station
with reference to the system.  The
feeder lines along cach trollev line are omitted for
the 1 but they parallel  practically
every trolley line, and in addition a special feeder pole

salke  of  clearness,
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line runs directly north from the power house, sup-
plying a number of intersecting streets, and also con-
necting with a feeder along IForest Avenue, which acts
as an equalizer between lines which it intersects. “Uhe stor-
age battery is located near FForest Avenue and Third Street,
and equalizing feeders are run east and west on that avenue,
connecting to the regular feeders at intersecting streets
through Westinghouse “Type A” circuit breakers located
i boxes on the poles. In shunt around each circuit breaker
1s a series of five incandescent lamps, one of which is put
i a Dayton Manufacturing Company’s signal 1dmp box

[VorL. XX. No. 14.

switches between the interurban and city lines are closed
to supply the interurban car houses with light and power
for shunting cars.

The overhead emergency wagons used in Detroit differ
in several respects from those kept by most city roads. They
are pulled by one horse, and consequently are made light,
with a ladder instead of a tower. The chief novelty, how-
ever, is in having the lower part enclosed. This closed
top 1s simply the strong frame for supporting the ladder
covered with canvas as a delivery wagon top.

In the emergency houses at St. Antoine Street, near

E.W.Moore,

DIRECTORS:
J.C.Hntching, R.B.Van Cortlandt, Arthur Pack,
LR Neweoul,
ILLA Everett,  J.G.Schmidlapp,

R.A.Harman,
Geo.H.Russell]

PRESID

SECRETARY
GENERAL

Edwin Henderson

ENT &
MANAGER
J.C. Hnfchins

REAL ESTATE &
TAX COMMISSIONER
Robert Oakman

AUDITOR

Irwin Fullerton

ASST. SECRETARY
A. E. Peters

CLAIM AGENT

Walter Ross

PURCHASING AGENT
A.E. Peters

GENERAL
SUPERINTENDENT

AL Stanley

SUPT. TRACKS
John Keriwin

ASSIST.GENERAL
SUPT.

Harry Dnller

ASSISTANT SUPT.
MOTIVE POWER

E. J. Burdick

SUPERINTENDENT
MOTIVE POWER
Thomas Farmer

ASSISTANT GENERAL
PASSENGER AGENT
John . Fry

GENERAL EXPRESS &
PASSENGER AGENT
G.W. Parker

/

SHOP FOWER HOUSE
FOREMEN ENGINEERS

N

LINE EMERGENCY
FOREMEN CREWS

Street Ry Jourual

7 DIVISION SUPT’S
2 ASSISTANTS FOR EACH

2 CAR HOUSE FOREMEN
FOR EACH CAR HOUSE
(16 CAR HOUSES)

ORGANIZATION CHART OF THE DETROIT UNITED RAILWAY COMPANY

on top of the circuit breaker box to protect it from injury.
When the lamps are lighted, the employees have a sign in
When the
circuit breaker is closed, of course the lamps are out. A

the signal lamp that the circuit breaker is open.

lever at the side of the circuit breaker box makes it possible
for employces to close the circuit breaker as soon as the
trouble has heen cleared from the line.
brealeers are necessary to make possible the disconnection

These circuit

of any section from the equalizing feeders and storage
battery.
power houses, sub-stations and cars, where someonc is

The use of automatic circuit breakers outside of

constantly in attendance, is by no means common, nor has
it, as a rule, been found satisfactory in most cases where it
has been tried. Under the particular conditions here, how-
ever, the plan works well.  The type of circuit hreaker em-
ployed is simple and requires little attention, and the closing
of these equalizing circuit breakers is not absolutely ncces-
sary to the operation of cars, since the direct feeders from
the power houses can supply the lines until such time as
these circuit breakers may Dbe closed. :

After cars cease operation at night on the interurban
lines the interurban power houses are shut down, and

Jetferson Avenue, four one-horse emergency wagons are
kept in readiness at all times. Two of these are overhead
line wagons of the type just described and shown in the
accompanying engraving, one is a wreck wagon with tools
for derailed cars and broken down wagons, and one is a
wagon loaded with hose jumpers for fires.

The work outlined in this article is under the charge of
2. J. Burdick, assistant superintendent of motive power.

e X J

The Organization of the Detroit United Railway
Company

The scheme of organization and relation of departments
of the Defroit United Railway Company is shown by the
accompanying diagram. In some cases the titles are
-ather misleading, because they are an inheritance from a
former different arrangement of departments. As on
every well-managed electric railway system the plan of
organization and assignment of duties to different depart-
ments has been made in accordance with the talent most
available to carry on the work of the company.

Legal and financial departments report dircct to the
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president and general manager  All other officers report
to the general superintendent, who in turn reports to the
president.

The offices of assistant scerctary and purchasing agent
are combined in one man. The superintendent of tracks
has charge of all construction and mamtenance of way,
both on city and interurbau lines. The general express
and passcenger agent looks after the handling and building
up of the freight business. The assistant general pas-
senger agent has charge of all matters relating to tickets,
rates of interurban fare and promotion of both regular and
excursion passenger traffic. The division superintendents
have supervision of the motormen and conductors and car

STREET RAILWAY JOURNAL.
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In 1895 there was constructed in Detroit a system of
street railway lines, which ander the terms of the fran-
chises granted must carry a passenger for a 5-cent cash
fare, or a ticket costing 3¢ cents (8 for 25 cents) between
the hours of 5 a. m. and 8 p. m.  Between 8 p.om. and 3
a. m. the fare was to be 5 cents cash, or a ticket costing
4% cents (6 for 25 cents) with universal transfers over
the system for one fare.

This system, built under the foregoing franchise terms,
vas the property of the Detroit Railway Company. This
will he designated hercafter in this article as the low-fare
line, and constitutes what is popularly known as the “3-cent
fare”

road. Previous to the building of this system the

VIEW ON ONE OF DETROIT’S NARROW RESIDENTIAL STREETS

service on cach division.  The superintendent of motive
power is responsible for the operation of all power houses,
the maitenance of rolling stock and the repair shops. The
assistant superintendent of motive power, who is practi-
cally the electrical engineer of the company, has charge of
all line construction and repairs, plans all electrical worlk,
supervises all electrical testing and advises with the super-
intendent of motive power in power house electrical work.
The duties of the other officers are evident from their titles.

e SHaY e

Three-Cent Fares in Detroit

As it has been an impression on the part of the unin-
formed in various parts of the United States, that a number
of street railway lines in Detroit are profitably operated
with a 3-cent fare, in place of the usual 5-cent fare, and as
arguments this impression  arc
sometinmes advanced when street railway legislation is
pending in other cities, a statement of the true state of
affairs in Detroit will he in order.

based on crroneous

There is no street rail-
way company which ever carried passengers in Detroit for
3 cents, and there is nothing in the experience at Detroit to
indicate that a cash fare of 3 cents could ever be made the
hasis of successful street railway operation.

Detroit Citizens' Street Railway Company, which was
the principal company in the field, and the Detroit, Fort
Wayne & Delle Isle Railway Company were carrying
passengers on a j-cent cash fare basis, with six-for-a-quar-
ter tickets, but were required by their franchise to honor
eight-for-a-quarter “workingmen's tickets,” as they werc
called,between 5:30 a.m.and 7 a.m.and 5:15 p. m. and 6:15
p. m. The Detroit Railway Company owning the low-fare
lines was operated as an independent concern for abouf =+ ¢
vears, after which it fell into the hands of the stockholders
of the Detroit Citizens' Street Railway Company and De-
troit, Fort Wayne & Belle Tsle Railway Company.  Since
then all the roads have been practically operated as one,
although actual consolidation into the one company, the
Petroit United Railway Company, was not ctfected antil
carly in 1got.  All the lines are, of course, operated in
compliance with the terms of the franchises under which
they were huilt.  The six-for-a-quarter tickets were dis-
continued on the s-cent lnes in 1808, after the consolida-
tion of management.

As the present management has never been able to get
an accurate statement of the operatine expenses of the
Detroit Railway under its original onners, it is impossible
te say how long the system could have been operated inde-
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pendently, before requiring a receiver, but enough is known
from present conditions to make sure that it could not
have been for long. The merging of the two systems has
made the profits of the combined lines average up fairly
well by making the earnings of the 3-cent lines supply
the deficit on the cheaper lines, and by making possible
greater cconomies in operation through the elimination of
one set of operating officers and assistants, as well as in
numerous other small ways.

In the vear 19o1 the average fare received per passenger
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advocates of 3-cent fares is that they increase traffic and
gross receipts enough to compensate for the lower revenue
per passenger. This is disproved by the results in Detroit
just stated, since both lines serve almost identically the
same territory. Great care is exercised by the manage-
ment to maintain the car service as fully up to the traffic
demands on the low-fare line as on the high, to avoid any
appearance of attempting to force the public to use the
higher fare lines. The lower fare line is under some in-
herent disadvantages as to routes, because it was built after

VIEW ON ONE OF DETROIT’S

on the city hmes of the Detroit United Railway, including
both the high and low fare lines, but not including interur-
han Hines, was So.0425. The average fare per passenger
on the low-fare Ine was about $0.0360.
gers carried in the city, 33 per cent were carried on eight-

Of all the passen-
for-a-quarter tickets,  Twenty per cent of all the passen-
gers carried in the city were carried on the low-fare line,
and 13 per cent were carried on workingmen's eight-for-a-
(uarter tickets, between 5:30 a. m. and 7 a. m. and 5.15 p. m.
and 6:15 p. m. on the 5-cent lines.  The mileage of the low-
fare line 1s 57.9. and that of the high-fare lnes is 120.9, so
that the low-fare line has not only failed to attract by
virtue of the low fares a larger proportionate share of the
business in dollars and cents than the high-fare lines, but
has failed even to carry as many passengers in proportion
to mileage of track at a low rate as the high-fare lines have
at g-cent rates. Of course all the passengers carried on
the low-fare line do not get the low rate since the cash fare
1s 5 cents and transfers to 5-cent lines are given only upon
pavment of a 5-cent fare. But this does not alter the fact
that the 3!-cent fares taken on the low-fare line, are only
20 per cent of the total, while the mileage is 30 per cent of
the total.

The usnal argument made for financial justification hy

WIDE RESIDENTIAL STREETS

all the widest streets and most direct routes were occupied.

From the foregoing figures it is evident that the eight-
for-a-quarter ticket does not appeal strongly enough to the
pocketbook of the majority of the people so that they will
take the trouble to take advantage of it.

Prior to August, 1898, as stated, there was a universal
voluntary six-for-a-quarter ticket on the high-fare lines.
The average fare per passenger on all the city lines was
£0.0404.
on the higli-fare lines, which had the result of bringing the

The six-for-a-quarter tickets were then abolished

average fare on all city lines up to $o.0423, although some
had urged that this move would decrcase the average fare
by driving passengers to the cheaper lines or to walking.
From the maps in this issue it will be seen that Detroit
has a number of broadthoroughfaresradiating directly from
the business part of the city to the outskirts. These streets
were occupied by 5-cent fare lines, with eight-for-a-quarter
workingmen’s tickets morning and evening, long hefore the
low-fare line came into the field. When the low-fare line
was built it had to take more indirect routes and narrower
streets, but they reached nearly every portion of the city
served by the 5-cent lines, and hence the greater portion
of the people of Detroit have but to choose between the two.
In 1901 the Detroit United Railway operated for about
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54 per cent of the gross receipts. The gross receipts on the
city lines averaged $0.0425 per passenger, so that operating
expenses, exclusive of fixed charges and sinking fund, to
retire the bonds at the expiration of franchises, were
$0.0229 per passenger. It does not require elaborate argu-
ment to demonstrate that with a fare averaging $0.036 on
the low-fare lines, and operating expenses $0.0229 per pas-
senger, the remaining $0.0131 will not begin to pay interest
on the mvestment and sinking fund, which sums, on the
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The General Passenger Department of the Detroit
United Railway System

Jefore discussing the work of the general passenger de-
partment of the Detroit United Railway, it will be in order
to explain the conditions which make necessary the estab-
lishment of such a department on the part of this company.
The company owns, not only all the city lines of Detroit
On

but owns or controls 301 miles of mterurban lines.

THE YOLANDE PARLOR CAR

majority of large street railway systems ot to-day, amount
to from $0.015 to $0.025 per passenger. In this connection
it should be borne in mind that the average rececipts per
passenger on the low-fare line would be lower than $0.036
but for the fact that in order to obtain transfers to 3-cent
lines a 5-cent fare is often paid on the low-fare line. How-
ever, it is not within the province of this article to speculate
on what would be the case if the conditions were different.
Its purpose is rather to set forth a few facts and figures on
experiences with low fares in the city of Detroit.

FFrom the foregoing the following conclusions can be
rcached. :

1. The greater part of the street car-riding public cares
very little for saving fares, as is shown by the small per-
centage taking advantage of the privilege.

2. The slight difference in directness of the routes and
the necessity of purchasing tickets to obtain low fares, are
sufficient to counteract much of the advantage of the low
fare in the public mind, and the public secks the con-
venience of the moment and saving of time rather than a
saving of 17 cents in car fare.

3. The low fares carry so little weight with patrons
that there is no increase of riding due to the reduction of
fares below g cents; hence there is nothing in the argu-
ment that an increase in passengers carried will follow re-
duction of fares helow 5 cents.

4. Tt costs as much to carry the passenger who pays 3t
cents as the one who pays g cents, and the deficit whieh
wotld occur in the former case is only made up by the
fact that on the entire citv system the number of 5-cent
passengers brings the average receipts up to $0.0425 per
passenger.

5. There is alwavs a happy medium. T passengers
were charged $1 per ride the income, gross or net, would
not be as oreat on street railwavs as it is now in America,
The nickel seems to he the happy medium.

the interurban lines there is as much necessity for a pas-
senger department to take care of the matter of tickets,
rates, promotion of traffic and excursion business as there
would be on any steam road. Furthermore, as regards the
city lines, Detroit has a class of business which is but little
considered in many cities, but which is a very important

INTERIOR OF THE YOLANDE

one in Detroit, namely, that coming from summer visitors
and excursionists, who are in the city but a short time, and
would naturally wish to sce as much of the city as possible
i that time. There is probably no city in the United
States which has as many excursions and conventions
visiting it during the summer months as Detroit.

Several factors have combined to produce this state of
affairs.  Detroit is in itself an attractive city, and as it is
located at a central point on the system of Great Lakes, all
the traffic of the Great Lakes passes up and down the
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Detroit River, and all passenger boats stop at Detroit.
Excursion steamers run daily from Detroit to many points
on Lake Erie and Lake Huron, the excursion business
from Toledo and Cleveland being especially large. Thus,
while the Detroit United Railway is forced, in a measure,
to divide its pleasure traffic with the various steamboat
lines, those very steamboat lines also bring it a large num-
ber of out-of-town visitors, who are among its best patrons,
provided the business is properly looked after. This work
comes under the supervision of John H. Fry, assistant gen-
eral passenger agent, who has recently heen giving special
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Knowledge with the general public of how the electric
railways and the boats unite during the summer in rendering
an ideal service to those traveling during that period, is in the
nature of valuable information. If for any reason it is incon-
venient to visit the Flats at the time you can reach them by
boat, a trolley car will land you there, the time that you have
to enjoy that delightful resort before taking a down boat de-
pending upon the time you can take the car. The same is true
of all points on the American shore between Detroit and Port
Huron, as it is as to Grosse Ile, Trenton and such other
points as the boats touch down the river.

To those living out of the city, to whom the suburban
lines are available, the advantages are exceptional. For in-
stance, and just by way of illustration, a party may run in
from Flint over the electric road in the morning, see the
prettiest parts and chief points of interest in Detroit on the
Yolande, board one of the magnificent liners for Buffalo at
4 p. m., reach that city at 7 a. m. the next day, take a trolley
ride to the Falls, see all that is most imposing and beautiful
at Niagara, having ample time and opportunity, return to the
boat in the afternoon and be back in Detroit the next morn-
ing. This is a particularly attractive outing, to be commenced
on Saturday morning and to end with the return home on the
Monday following. The same opportunity and scores of oth-
ers that cannot be mentioned in so brief an article are open to
all within the large territory tributary to this service.

- He—They tell me that your friend Madge is connected
with the best families in Detroit.
She—Yes—by telephone.

The Bible Conference will open at Lake Orion July 18th
and continue until July 29th. The big suburban cars take
you to the doors of the meeting hall.

If a trolley meets an auto going to the Fair,
There’s the trolley, where’s the auto?
Echo answers “Where?"'—Cleveland Plain Dealer

[Vor. XX. No. 14.

tages of the Detroit United cars for sightseeing by some
particular excursion. °

In the way of more permanent and expensive literature
there is one pamphlet entitled " Detroit, 1902,” of sixty-
four pages, well illustrated, with half-tone engravings,
artistically grouped, several to cach page. These engrav-
ings are from photographs taken of various attractive spots
around the city of Detroit.  Iighteen pages are devoted
to Detroit; the balance of the book to points around De-
troit, timetables, rates and advertisement of steamboat
lines.  The idea of this book was primarily to call atten-
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HOW AND WHERE TO GO.

This time table is subject to change without notice,

SUBURBAN RAILWAYS. DETROIT UNITED RAILWAY,
(Operates all Detroit Clty Lines.) Time Tables—Suburban Lilnes. Cars
run_on Detroit local time.

Wyandotte Division.—For Trenton half hourly, 603 a. m. to
10:35 p. m. and 11:35 p. m. First car one hour later on Sundays.

Pontiac "Divigion.—For Pontlac, 6§ a. m., 7 a. m. and half hourly
i\.mtll 7 p. m, Hourly until 11 p. m. First car one hour later on Sun-
ays.

Orehard Lakce Division.—For Northvllle, Orchard Leke and
Pontiac, hourly, from 6 a. m, until 11 p. m. First car one hour later on
Sundays.

Flint Division.—For Rochester and Romeo at 6 2. m., and every
hour thereafter until 11 p. m, For Orlon, Oxford and Flint, every hour
from 6 a. m. to 9 p. m.; also for Orlon and Oxford, at 10 and 11 p. m,
Cars on Wyandotte divislon start fro mCadlllac Square, and all other
cars from corner Woodward and Jefferson avenues. Last car on all
wburban llnes leaving Detroit walt for the theaters, Waltlng room, 70
Noodward avenue.

Rapid Railway System.—For Port Huron hourly, 7 a, m. to
8 Ii m. For Mt. Clemens half hourly, 7 a. m. to 7 p. m,, and hourly
until 11 p. m, For Mt. Clemens via $hore Lilne, hourly, 6:30 a. m. to
9:30 p. m. and 11 p. m. Waiting room, 70 Woodward avenue, All cars
start from Michlgan Central depot.

Detroit, Ypsilanti, Ann Arbor & Jackson Ry.—(Standard
time.)—Through cars Detroit to Jackson hourly from 6:00 a. m. untl] 9:00
p. m. For Ann Arbor half hourly from 6:00 a. m. untll 10:45 p. m, Flirst
car one hour later on Sunddys,

PLEASE NOTICE THIS.

The yellows, greens and reds, which since the installation
of the service have been used to distinguish the suburban cars,
will soon be disposed of. Soon there will be only one color
for these cars that rush you past farm houses and quiet lakes
and sylvan scenes. All our suburban cars will be but one
color, and that a wine-maroon. The colors of Joseph's coat
were all right for a while when the suburban service was new
and the people were yet unfamiliar with our out-goings and
in-comings. But now we are all pretty well accustomed to it,
the lines, the routes and the time-tables. We not only know
now where we want to go, but we know on what corner to
take the Big Cars and the times of the leaving.

After this, you must look for the sign on the lower
right hand side of the front vestibute, which will be
absolutely unmistakable. It will by day be large and
black, and unequivocable. By night it will be illuminated.
Even in the heart of the city, where these Big Cars cross and
intersect one another’s lines and leave on about the same min-
ute, there can be no confusion—no mistaking colors, no futile
attempts to convince the conductor that he is on the wrong
track, if you will read those signs, carefully, dispassionately,
thoughtfully. These are one of the few varieties of signs to
which one can pin his faith and retain one’s self-respect.

TWO PAGES OF THE DETROIT UNITED WEEKLY FOR JULY 17

attention to various excursions coming to Detroit from
out-of-town points. It has been the experience that unless
the members of an excursion are posted before arriving in
Detroit as to the possibilities of sight-sceing by means of
the electric lines, that the patronage of many of them will
be lost,and that it is useless to attempt to reach these people
after they have arrived at the dock or railroad depot in
Detroit.  The practice has been hegun, therefore, of send-
ing out traveling passenger agents to distribute literature
advertising the Detroit United Railway lines on excursion
boats on the way to Detroit.  Detroit United Railway
literature has also been scattered among northern Ohio
cities, from which there is considerable traveling to De-
troit. The advertising literature published by the general
passenger department forms an interesting collection. This
literature takes the form of both small folders and more
pretentious pamphlets.  The small folders are usually
gotten up for some special occasion—advertising advan-

tion to Detroit as a desirable place to make a summer
visit.  Another booklet, entitled “Along the Way,” has
been published especially to advertise the Rapid Railway
System, the passenger department of which is in common
with the Detroit United Railway. The company makes
liberal use of the camera and half-tone engravings in the
preparation of all of its advertising literature where this
is possible,

Ifor the special benefit of visitors from out of town, an
chservation parlor car, “The Yolande,” makes five two-
hour trips daily over the Detroit United Railway system
within the citv. These cars leave Cadillac Square at 9:00
a. M., 11:00 a. m., 1:00, 3:00 and 5:00 p. m,, giving a two
hours’ ride over the most interesting and attractive streets.
The fare for the round trip is 25 cents. When large ex-
cursions come to town, calling for greater seating capacity,
additional open cars are run in the summer. “The Yo-
lande™ is well advertised around the hotels and also by
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itself, as it stands waiting for passengers in front of the
Russell House, on Cadillac Square. 1t carries a full length

sign, reading: “Take This Car to Sce Detroit in Two

il S o B L4 =W . . . . . .
Hours.” The sign is prominent without being obtrusive.
= The Rapid Railway sys-
DETROIT UNITED RAILWAY ap AWy sy
IMPORTANT ‘ tem has for some time
i ASSENGER'S RECEIPY FOR FARE PAID v o
T on et v Sheid TR o e e | published a timetable and
comductor
Retaln this check ugtil Serion A | folder, after the order of a
called for by conductor. ‘ l ’
Sood for continuons ride only 0041 steam railroad timetable,
-
Z 600D G £ o
| 000 GOING SOUTH ONLY | but  containing  rather
6 To Crago From Royal Oak Junction  9€
7 To Morels from Royal Oak Uimits 90
8 To Howe's From Cemetery Cornars 88
10 To Myer's From Starr's 87 90 From Royal Qak Junction  To Crago 5
12 To Updike's From Clawson 85 90 From Ruyal Oak Linuts To Morrls 7
116 To Irish Road From Councll Cornors 4 88 From Cemetery Corners To Howe's 8
17 To Atlas From Blg Beaver 2 87 From Starr's To Myer's 10
20 To Goodrlch From Wattle's 1 85 From Clawson To Updike's 12
123l To Rhode's From Harrls g 81 From Council Gorners To Irish Road 15
24! To Sunnyside From Troy 78 82 From Big Beaver To Atlas 17
28 To Paddiron's From Stile's 76 1 From Wattle's To Goodrlch 20
27 To Spencer's From West Utica 4 9 From Harris To Rhode's 22
23 To Ortonvllle From Stone Shop 173 g From Troy To Sunnyside 24
Fso To Kent's From Hamin's n 6 From Stlle's To Paddisen's 285
32 ToLaaso's From Snook's 7 4 From West Utica To Spencer's 27
[! To Overhaad Beldge  From Rochester 6§ 3 From Stone Shop To Ortonvlle 28
To Wade's From Lako Orlon Jusction 67 1 From Hamlin's To Kent's 30
13 To Cowden's From Tow Line 4] 0 From Snook’s To Lease's ' 22
To Oakwood From Bromey's ] 8 From Rochester To Overhead Beldge 33
0( To Valontine's From Goodisen 30 7 From Lake Orlon Junction  To Wade's ¢ 35
43| Te Holsteln's From School Hovse 68 41 Fior Towa:Llns To Cowden's 3%
To Oxford From Flvo Polnts . 65 2 From Bromicy's To Oskwaod 3
7| To Balley's From Rudd's Wil 3 3 From Goodison T ;
48 To Benjamin's From Lake Orloh 50 8 fram Schocl 11 i b :
50| To Lake Oron From Bonjarmin's 8 2 fham Sihepine ToHohtoms %
‘I53 To Rudd's Milk From Balley's 47 3 From Rudd'v il i 2
55| To Fiva Points From Oxford & Rl JoiBalieyts b
58] To Schaol Houss From Holsteln's 2 3 From i Otize Tg.Beojminie i8
60| To Goodison From Valontind's 0 15 um Stnanins To Laka Ocion 0
63] To Bromioy's From Dakwood 5 Lobam Baley s Taghiddisjouile 3
4] To Town Line et ten 6 45 From Ocford To Five Points 5
67) To Lako Orlon Jouction From Wade's 6 42 From Holstein's To School House S
68| To Rochester From Overhead Brldge 33 40 From Valentine's To Goodisen 0
70| Yo Stoney Crook Fidm Londls 32 38 From Oskwood To Bromley's 2
70| To Snooks s 20 36 From Cowden's To Town Line H
71| To Watervite o Octonvillo 129, 35 From Wade's To Lake Orlon Jyuction §7
T1| To Hamlin's From Spencet's 27 33 From Overhead Bridgo To Rochester 8
17 To Butt's From Paddison's ‘25‘ 32 From Lease's To Staney Creek 70
To'Stone Shop From Sunnysldo H 30 From Kent's To Snook's 70
To Lockwood's From Rhodg's 3 29 From Ortonville To Waterville 1
To West Utlca From Goodrich 0 27 From Spencer's To Hamfin's 1
To Washington From Allas 7 25 From Paddison's To Butt's 3
Fo Stlles From Irish Road 16 24 From Sunnyside To Stane Shop 3
To Lamb's From Updike's 12 22 From Rhcde's To Lockwood's 4
To Troy From Myer's 110 20 From Goodrich To West Utica 74
To Defaney's From Howe's 8 17 From Atlas To Washington 76
To Harrls From Morrls 7 15 From Irish Road To Stites &
To Knight's from Crago 6 12 From Updike's To Lamb's 7
To Waltle's From Howard's 3 10 From Myer's To Troy 8
To Bowerman's From FLINT 0 8 From Howe's To Oelaney's 9
To Big Beaver i T From Morris To Harris 79
83| To Predmore's e O 5 From Crago To Knight's 80
To Councll Cornors A ! 3 From Howard's To Wattle's 8l
To Romeo i 0 From FLINT To Bowerman's 83
i B 8
6
To Cemetery Cornors | 0041 To Council Corners 84
To Royal Qakbimhs 1 L }f 85
To Royst Ok Junction . T, Tt 8
osouwres Flint Division To St o
To Cemetery Corners 88

To Royal Oak Limits 93
To Royat Oak Junction 90
To Six Mile Road

Detroit United Railway J

T i 1o S TR At apphicd for,

FLINT DIVISION FARE RECEIPT, FRONT AND BACK

more descriptive matter than the ordinary steam road
timetable.  This is the standard timetable f{folder,
size 4 ins. x 8} ins. No special timetable folder of
the interurban lines of the Detroit United Railway
lines is published, but the timetables of all these lines
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tributed free on all interurban cars of the lines to which it
relates, and at all hotels, depots and waiting rooms.  17or-
merly this company published timetables of all the cities
enumerated, but recently only those radiating from De-
troit and Toledo have bheen given in full in the Detroit
edition, and more detailed information has been given in
regard to Detroit lines. This folder contains a map of
electric railway lines diverging from Detroit, timnetables of
all these lines and an index of towns and villages reached
by electric interurban lines, giving the line on which they
are located, the distance from Detroit, the fare and running
time from Detroit.

Ne 035

= 'z DETROIT UNITED BY
o | 4 } I:-‘: s . g % 'g Oog;c{kmd Lake Div.
-] -« = or continnoos rids
el (418 leleialEig] |2lu(Ele(e| |22l (el rm‘y."""
=22z |n|zls(2lu|(E|lulc|=(2]8]2]2 H 2 Large figurc (n torn cor-
HHEHHGHEEIREEHAH B EE & 1§ | per denotes swount of
gzl tuls|s]a|Fle (W ie|e 3|2 wigis faro pald. Retain thi
HEHHERMEH 2 EREEI g 2|z|h(g%|3 § receipt untll called for
alc(S|2|18 |3 | (2SR5 d(S|G|=l=ls by Conductor.
AW 1Y LISITS
'b ! I G‘G R, w eIy
e’ v GREENFIELD
lbr —
18 1:6 d 2
1510
1% 110
151 P
Tt i3 n%no
1510 o
2018 cARPENTERD
20 n5 INo. 4 GATE
g Clarenceville
520 -
“b 40 Farmington Ict.
g:.ﬂ FARMINGTON
W IPOWERS
3'_Q 2% IBTEVENS
1ols " [Faur Towns
308 5|
5; 2‘6 Michots Siding
;" 2’“ No. Farmington
;ﬁé’ EATHERLY
¥| 3 HORTHVILLE
} BOUGHNER
as
35 0AK GROVE
5‘_5 (GRCHARO LAKE
0 ICASS LAKE
lue Q& SYLVAN LAKE
k) &
[ 3 0202020 10/ 5 | 5 PONUAC
S5 80 S0 80 2 b 25 26 2 ¢b 4o % 20.20 20 20 16 16 1 1. 10 19 6 &

035

Parzsten,
N
DETROIT UNITED RAILWAY.
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In order to keep more closely in touch with the riding
public, the “Detroit United Weekly™ has been started for
free distribution on cars, and judging from the demand it
is being well read. This is a four-page folder, 4 ins. x 6
ins., printed on cheap paper, and the present edition of

10,000 was soon exhausted
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are given in the official railway guide of the interur-
ban lines of Cleveland, Detroit and Toledo, which is issued
monthly by the Electric Railway Publishing Company, of
Detroit. This is a company of which several officials of the
Detroit United Railway are directors. This guide is dis-

before both strangers and

the people who live in De-
troit, and who are consequently very naturally inclined to
become indifferent to the good things close at hand. This
is the only way a street railway company has of talking with
the public, and it is undoubtedly often the case that the
company’s rules and regulations are misunderstood and
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condemmned, as they would not be if the company could tatk
to the public through the niedium ot such a publication.
To put it briefly, the "Detroit United Weekly™ is published
with thie purpose of keeping the public in closer touch and
sympathy with the aims of the company to give good ser-
vice.

Lhis department has the adjusting of rates of fare and
the selection of tickets under its charge. Different forms
of tickets are used on each of the interurban divisions.
These divisions were originally built by different compa-
nies under different franchises. In some cases the too
cager promoters accepted franchises with regulations as
to rates of fares in the various villages passed through,
which have caused much trouble in the regulating of
through fares. This simply serves to call the attention of
interurban promoters to the importance of hampering
themselves as little as possible by the acceptance of fran-
chises requiring different rates per mile over different por-
tions of the road, since it is desirable that the rates be as
uniform as possible. They will be complicated at best on
most interurban systems, and simplicity is worth a great
deal.

On the Pontiac Division there is practically no ticket
problem at all, as there are but four rates of fare outside of
the city limits, namely, 5, 10, 15 and 20 cents. On all cars
of whatever division the fare inside the city limits is § cents,
and is collected in the city and rung up on a register, just
as if it were a city fare. The interurban cars belonging to
the Detroit United Railway proper are run into the city
by the same crews that handle them over the interurban
lines. The cars of the Rapid Railway and the Detroit,
Ypsilanti, Ann Arbor & Jackson Railway are taken into
the city by different crews than those which operate them
inside of the city, the city crews being in both cases em-
ployees of the Detroit United Railway Company, and a col-
lection of fares being made just as if it were a city car. On
the Pontiac Division the four rates of fare are registered
on an Ohmer register, adapted for them. On the Flint
Division the rates are more complicated. A long ticket,
made by the American Ticket Company, of Toledo, is
used. This has on its face in consecutive order all the
stations on the line with the fare from the city limits. A
different color is used for each direction. These tickets are
carried in a holder, which can be set to tear the tickets at
any desired point. The face of the ticket is torn so as to
read from one point to another, and the difference between
the fares opposite these two points indicates the fare paid.
The back of this ticket is arranged in reverse order to the
iront. The stub, which is left to the conductor, is turned
i to the auditor’s office, and on the reverse side can be
found the reading to correspond with the face, which was
torn off and given to the passenger. On the Orchard Lake
Division affairs were most complicated; a ticket made by
the National Ticket Company, of Cleveland, has been
adopted. On this ticket the apparatus instead of consisting
of two slides, both of which must be adjusted, consists of a
square, which is carried in the conductor’s ticket book.
Having brought the square to the two towns between
which fare is to be paid, the conductor tears off that part
of the ticket not covered by the square, giving it to the pas-
senger, who then has the amount of fare paid in the bold-
face type in the lower left-hand corner of his receipt. For
the benefit of the auditor’s office this same figure is put in
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small type in the next space below, so that the fare which
has been paid can be read on the stub.

On the Rapid Railway system the regular steamn road
duplex cash fare receipt is used, and as far as possible
tickets are sold at stations, though the number of pas-
sengers carried on tickets is very limited.

S ”‘,ﬁ —

Tests on Energy Consumption of Electric Cars in
Interurban Service Around Detroit

Tests on the power consumed by cleciric cars in electric
interurban service having not as yet been very extensively
carried on, the results of a few tests made on cars in regu-
lar service on interurban eclectric lines radiating from
Detroit may be of value as showing the power require-
ments of cars in such service.

On the Detroit United Railway Conpany’s system, L.
J. Burdick, assistant superintendent of motive power, who
has charge of the electrical work of the company, has not
made any great number of tests, biit the few which have
been made were carried on with great care as to accuracy
of instruments and observation. Car tests No. 10 and 12,
made by Mr. Burdick on interurban cars of the Detroit
United Railway, have resulted as shown by the accom-
panying curve and data sheets. These two tests were both
made between the interurban waiting room in the city of
Detroit and Flint, Mich., a distance of 67.8 miles. Cars
were in actual service in each case, and these tests may be
taken as representing fairly well the average conditions of
interurban service on the Detroit United Railway system.
Car test No. 10 covers a complete round trip. Car test
No. 12 covers only the distance soutiibound from Flint to
Detroit. Test No. 10 is recorded by two sets of curves,
one set relating to schedule speed, and the other set relat-
ing to power consumption, as recorded by a carefully cali-
brated Thomson recording wattmeter. On the test sheet
No. 10 the power consumption and schedule speed curves
are both laid out on the same general plan, and both are
distance curves. The schedule spced curves shown are
from time readings taken at various mile posts. The aver-
age schedule speed is shown by straight lines between ter-
minals, so that the variation from the average schedule
speed for various parts of the line can be seen at a glance.
In addition to these curves there are curves on the same
sheet showing the schedule speed between various points
along the line. This, of course, varies considerably. In
this test the highest schedule speed noted between any two
points was slightly over 35 miles per hour, for a distance
of about 3 miles. In car test No. .2, inade on the same
kind of car and over the same route as No. 10, curves are
given similar to those in No. 10, and in addition are plotted
the readings of ammeter and voltmeter. As the data in
connection with both of these tests is incorporated on the
curve sheets, it will not be necessary here to recapitulate
those figures, but as going to show the probable accuracy
of the results, attention may be called to the fact that the
average power input, as taken from the readings of the re-
cording wattmeter in test No. 12, is 34.9 kw. The power
input, as figured from the ammeter and voltmeter readings
(502 volts multiplied by 71 amps.), is 35.6 kw. The dif-
ference between the results arrived at by the two separate
means is therefore so close as to justify considerable confi-
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CAR TEST NO. 12, DETROIT UNITED RAILWAY
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dence that the results can be depended upon, and a further
No. 10 and 12 also
correspond very closely, as can be scen from the following

check on  their accuracy is that tests

table, which gives the comparative figures on e south-
bound trip for both tests:
Comparison of car tests on Detroit

['lint Division,

United Railway, southbound trips:

Car 10 Car 10

Date Feb. 25, 'o2 July 24, ’o2
Caraveightcwus co cno. is sais . . 33 tons 33 tons
Car length over all. ................. 51 feet 51 feet
Alileage of trip............ooveen .. 67.8 mile 67.8  mile
INUMIDET /G S1ODS s s marm s 5 mn s i in 43 41
Stops per mile. ..o 0.65 0.60
Thime constumed on trip.....coa.. .. 3.57 hours 3.25 hours
Average speed, miles per hour........ 19.0 20.8
Kilowatt hours, total................ 111 113
Kilowatt hours, per car mile.......... 1.64 1.68
Watt hours, per ton mile............ 49.6 50.9

The cars upon which these tests were made were the
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The accelerating current will usually reach a maximum of
300 amps. to 350 amps., when the motors are thrown in
multiple, though if the car is Dehind time or the grade
The track
over which the two foregoing tests were made is mainly
60-1h. standard T-rail.

slightly ascending, this will reach 450 amps.

* @

Train Despatching on Interurban Railways Around
Detroit
ATl the ¢iectric interurban railways radiating from De-
troit operate under despatcher's orders given by telephone.
The methods used by the three different managements
which operate these lines are very similar and differ only
in detail.  In each case telephones are located in cabins
or booths at sidings along the line, and no attempt is made

to carry tclephone instruments on the cars. The orders

car -7 10 Wt. 33 Tons CAR TEST 10
Motors - 4 36 Westinghouse DETROIT UNITED RAILWAY
Trucks -7 27 Drill FLINT DIVISION
Wheels -33"Diam,-Alr Brakes Feb. 25 1902,
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CAR TEST NO. 10, DETROIT UNITED RAILWAY

same in wcight and equipment, as seen from the data
given.  They have seats for nineteen in the smoking com-
partiment and thirty in the rear compartment. The hot-
water heater and closet in the rear of the main compart-
mwent take the room of four seats on one side of the car, and
the space opposite is left vacant as an aisle, being at the
rear of the car, where unobstructed exit is desirable.
Although no accurate information is available as to the
maximum speed these cars will make on a level, with 5c0
volts at the motor terminals, this speed is probably in the
neighborhood of 43 miles an hour.

Cars of this type, when running at full speed over ordi-
nary interurban track, take from 150 amps. to 200 amps.

arc all received verbally, and no written record is kept on
any of the lines. R

The Detroit United Railway system operates all its in-
terurban lines, except the Wyandotte Division, from one
despatcher’s office located at Royal Oak Junctior, 14 miles
from Detroit. From this point the despatcher has tele-
phonic communication with the whole interurban system
controlled by the Detroit United Railway. His office is
on the second floor of the freight office and waiting room at
that point. and commands a good view of the interurban
lines ~vhich approach it from three directions.

Although the telephone lines are essentially for train de-
spatching, thev are also used in a limited way for transac-
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tion of general business.  Their use, however, for this pur-
puse is not encouraged, and it is understood that train de-
spatching business has the right of way over anything clsc
on these telephone lines.  Should a line e in use for a con-
versation other than despatching business the employces
have strict orders to immediately cease talking the instant
atrain crew calls the despatcher for orders, and not to con-
tinue conversation again until orders have been given. The
They are men thor-
oughly familiar with the business as carried on by steam

despatchers worle in three watches.

railroads and keep train sheets just as on steam roads.
Orders are received at the telephone Looths of this com-
pany by the conductors and are repeated to the despatcher
by the conductor.
to hear the order repeated back.

The motorman must be within hearing
‘The telephone lines are
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In the ordinary despateling operaticns the despatclier has
only to throw his kevs to connect his head telephone with
the
communication can be had with many points on the system

various lines. ‘The circuits are so arranged that
from two dircctions, and double-pole switches are placed
i a line at frequent intervals.
circuited or grounded at a certain point the switches
on both sides of the trouble can be opened and the work
of despatching can then be carried on without interruption.
Between Roval Oak and the geneval offices of the Detroit
United Railway at No. 12 Woodward Avenue there is a
main trunk line, and in addition to this there is a line

In case a hne is short

solely for despatching extending from Royal Oalk toward
the city as far as Six-Mile Road.  [n case of an emergency

the trunk line can be connected with the despaicher’s cir-

INTERIOR AND EXTERIOR OF DESPATCHER’S

mainly No. 10 Washiburn & Moen gage B.D. iron wire.
In the city and when passing through trees a waterproof
insulator is used on telephone lines. Telephone hnes out-
side the city are run on brackets with pony imnsulators, and
are transposed every ten poles, except under high-tension
alternating-current lines, where they are transposed every
five poles. ‘The transposition insulator made by the Hem-
ingray Glass Company is employed for this purpose.  The
standard telephone equipment for booths consist of Stroms-
berg-Carlson telephone mstrument No. 17 with an 1800-
ohm ringer, a five-bar magneto gernerator which will ring
through 60,000 ohms resistance.  The instruments in each
booth are connected with the line through a double-pole,
single-throw baby switch.  This switch is open when the
telephone is not in use, and strict orders are given that it
shall be so opened when not in use that the line may not
be rendered inctheient by having a large number of instru-
ments bridged across it. It 1s possible hat some arrange-
ment for automatically cutting out the telephone instru-
ment when the booth is not in use will be employed. At
the despatcher’s office, the interior of which is illustrated
herewith, there are two switchboards inn duplicate for the
despatcher, so that in case anything goes wrong with one
The de-
spatcher lLas four despatching lines entering his office, as
can be seen from the map.

board the other can be immediately switched in.

Connection with any one of
these four lines is established by simply throwing an oper-
ator’s switch.  The plugs shown on the operator’s switch-
board are for making connections between different de-

spatchers’ lines when thev are used for general business.

OFFICE AT ROYAL OAK JUNCTION

cuit by means ot switches located at the two telephone
booths between Royal Oak and Six-Mile Road. A pri-
vate tetephione line 1s mamtained by the company between
the general offices at Woodward Avenue and the Jefferson
Avenue shops.  Another line runs from Woodward Ave-
nue to the St. Antoine car house and the two power heuses
A and D.

house, from which car house the despatching of the Wyan-

There is also a line to the Clark Avenue car
dotte line is carried on. In the city resort 1s frequently
had to the expedient of running telephone lines suspended
from the electric railway span wires by means of porcelain
msulators.
used tied to the span wire with the telephone line wire
pulled through the hole in the center, and in other cases a
porcelain insulator especially made for this kind of work
This location ior the telephone wire
keeps it free from interference with trees, which in Detroit

In some cases a common porcelain insulator 1s

has been put up.

and neighboring towns is a very important consideration,
as the foliage is very heavy along many streets traversed.
by the electric roads.

In general, it may be said that the greatest care 1s exer-
cised to maintain telephonic communication without inter-
ruption, and in case there is trouble ~n any of the telephone
lines its repair has the preference over any other work, as
communication for despatching is the first essential in the
operation of long lines of road.  The despatcher not only
governs the operation of cars on internrban lines, but is
very helpful to all departments becauvse he is in closer
touch than anvone eclse with the actual operation of the
entire system and just what is going on from hour to hour
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on the various parts oi the road. ile receives the first re-
ports of troubles along the line, both large and small, and is
of great assistance to track and overhead departinents by

reporting to them defects reported by trainmen,
The number of passenger cars under the

Motive Power and Rolling Stock on the Rapid Railway

The Detroit & Port Huron Shore Line Railway Com-
pany, commonly known to the public as the Rapid Railway

despatcher’s carc on the interurban lines ”
on the ordinary schedule is twenty-two.
On special occasions this may be increased
to forty. To this should be added the work
cars, reight cars and supply cars, which,
being irregular, run as extras, and so add
to the despatcher’s cares much more than
in proportion to their numbers.

On the Rapid Railway system the tele-
phones used for despatching are rented
irom the Bell Telephone Company, and :
are maintained by that company. The

orders are received by the motorman and
arc carcfully repeated back to the de-
spatcher.  The conductor stands close at
hand while the motorman repeats the order back, and then
the conductor also steps to the telephone and repeats the

SUB-STATION AND FREIGHT DEPOT ON RAPID RAILWAY
order. On the Ypsilanti road the orders are received and
repeated back by the motorman.

EXTERIOR OF STATION AT NEW BALTIMORE

system, was amonyg the first of the interurban electric roads
of the country to adopt an extensive system of alternating-
current distribution.  The power house which generates
all the clectrical energy used by the Rapid Railway system
is located at New Baltimore, on Lake St. Clair, close to the
line of the road. The power house supplies about 110 miles
of city and interurban line. The interurban lines are shown
by the accompanying map, upon which also are indicated
the sub-stations from which direct current is supplied to
the trolley line. The power house at New Baltimore is thie
work of Westinghouse, Church, Kerr & Company, and
bears all the faniliar engineering features common to the
plants erected by that company. At this power house there
are three units of 500 kw cach.  The generators are three-
phase, 390-volt machines, and the engines are Westing-
house tandem compound condensing 214-in. and 37-in. x
22-in. stroke.  The two exciters are 35-kw, 125-volt direct-
current geuerators, direct connected to Westinghouse com-
pound engines. In the boiler plant four Babcock & Wil-
cox water-tube boilers are equipped with Roney mechanical
stokers. A centrifugal pump raises the water about 21 {t.
for use in the Worthington jet condensers, which are lo-
cated just under the boiler-room roof. Induced draft is,

JEFFERSON AVENUE SHOPS
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ol course, used, there being two steam-driven draft fans,
either one of which is sufficient to maintain draft for the
plant.  Before passing to the draft faus and the tow stack,
the flue gases are put through Green cconomizers, which
reduce the temperature of the stack gases from about 520
degs. to 440 degs. A continuous record of flue-gas
temperature is kept on the power-station log, which
is kept daily by the engineer, reproduced herewith.
The three alternating-current generators are connected
to a common set of three-phase bus-bars through single-
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lu this pancel there are automatic circuit breakers in cach
leg of the circuit.  Frem this description it will be noticed
that the circuit breakers are placed only in the transformer
circuits, and not in the generator circuits. LThe two ro-
tary converters, which are run from the power-house bus-
The frequency of
the alternating current in this station is 28 cycles, which is
rather unusual.  The lugh-tension lines, as indicated by the
accompanying map, extend 4o miles north to Port Iuron,

and 21 miies south toward Detroit, as far as Roseville sub»

bars, are protected by fuses in each leg.

INTERIOR OF NEW BALTIMORE STATION, RAPID RAILWAY

throw, three-pole switches. There are no circuit breakers
in the generator circuits, the generator panels con-
taining only synchronizing lamps and synchronizing
plug receptacles, a three-pole switch, a double-pole
field switch, a field rheostat, an alternating-current amme-
ter in each of the three legs, and an indicating wattmeter.
From the 39o-volt, three-phase bus-bars two rotary con-
verters of 2zoc-kw capacity ecach are operated directly.
These supply the trolley lines near the power house. There
are two sets of step-up transformers also operated from the
alternating-current bus-bars.  One set supplies the 16,000-
volt high-tension transmission lines running north and the
other set the high-tension line running south. There are,
therefore, six transformers in regular service, with a
‘ach bank of three transformers has
a low-tension panel, through which the current to it passes.

seventh as reserve.

station. The high-tension mains are all No. 1 copper wire
on Locke porcelain insulators, Nos. 3 and 4. :\s indicated
by the map, in addition to the current supplied to the trol-
ley line from the rotary converters at New Baltimore power
station, there are sub-stations at Mt. Clemens, at Rose-
ville, at Algonac, at St. Clair, and at Port Huron. The
latter supplies city lines in Port Huron. The majority of
these sub-stations are equipped with two 200-kw rotary
converters.

The arrangement for feeding direct current from the sub-
stations to the trolley lines is of interest.
sectioned opposite each sub-station, as is customary in
alternating-current transmission practice for interurban
lines, and, as usual, there are two feeders leaving the direct-
current bus-bars at the sub-station, one for supplying the
trolley line in one direction and the other for supplving the

The trolley line is
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trolley line in the other direction.  Each trolley section,
therefore, is fed by the sub-station at each end, so that the
sub-stations can, to a certain extent, help cach other in
carrying tliec load, and as long as all the feeder-panel
switches and circuit breakers are closed all the trolley-wire
scctions on the road are connccted together. In case of
short circuit on one section the feeder-panel circuit breal-

ers in the sub-station at cach end will open.  The peculiar

[VoL. XX. No. 14.

tap, and, even though this resistance may be siall, it serves
in @ measure to reduce the current which may flow. After
a direct-current feeder has been tapped into the trolley line
about a mile from the sub-station, taps are made to the
trolley line after that cvery twelve to fifteen poles. On
the limes between Mt. Clemens and Port Huron the direct-
current copper consists of two No. oo trolley wires sup-
plemented by a 450,000 cm feeder.  From Mt. Clemens to

RaApriD RaiLway SysTEM NEw BALTIMORE PoweErR HOUSE

Time

Record Started Up.

MACHINERY IN SERVICE

Generator N Tu e - -smematsmsnsg = 390 voltage 6.00 a. M.
Generator Nos?2 :iusm samszsinses: 390 S 9 00 a. m.
Generator INOs Bewsw:eis mease = e imus 390 B | 5.30 a. M.
Exciter No. 4 «c.ovviieennniniiinnenns |
§ DX e) g ol R Ry 1o o 5.00 a. M.
Rotary No. T.......oiiiiiiiii .. 600 2 6.00 a. m.
Rotary NO 2. . cctneennnansianissais 600 e 6.00 a. m.
R e O . . S 155 pressure 500 a. m.
BOtler N@s B s s s mams mnt o 5ii 56 0o s s i o 155 « e
Boiler No. 2. .o iiii i 155 > "
Boiler No. 4...ovvviiineiinnn... ... 155 ¢ )
Boiler feed pump No. 1........... 5.00 a. M.
Boiler feed pump No. 2. ..............
Rotary Pump No: T::oamssionsssnsns | 5.00 a. n.
ATEEDIIID IO T e ek oot oot okt ol g e ‘ 5.00 a. M.
Auxiliary pump ...l
Stoker engine.. v oueieoeansvesenis 5.00 a. M,
Fan Engine Nei [isnewininiimseninis 500 a. m.
Fan. engine No: 2 coiseinimssnsasomss [
B CONOTIZEh: S e B - B e 500 a. m. ’
Feed water temp at puinp............ 70 degs. Fah.
“ “
after first heater.... 115 @
“ * after second heater. 177 “ I )
oA “ after economizer.... 237 .«
Flue gas temperature................. 515 « ‘
Flue gas temp. after economizer....... 133 o |
Temperature condensing water........ 88 «
Vacuum gage............. prcscblannsnd 25 inches
Insulation of high tension line......... Volt. to ground
South lines 1ed T, weiwanzsmeme:w: uesms I ovolts
. TR PRV, - oo, | o
&t M s oo cioz0 oo ao e kst o o *
Northline, leg 1.......... oot o ¢
@ JeE 2. i citiite e cosis sme o
« = P S e R P o ¢
Weather— 6a.m., fair ...............
- 12 A0 * c.siirsimeni: &
ke 6 Po My ClOUAT ;s e s w52l
“ 12m.,clear................

Daily log for twenty-four hours ending 5 a. m. Monday, August 25, 1902

T . '
Shull‘lf;zwn lRIT: Men on Duty ‘ On off i H(glll)rs
1
1.45a. m. 19.45 Engineers ‘
1120 p. M. 14.20 D. J. Richards 530a. m. 4.00p.ni, |
I2.30a2 m  19.00 Thos. Hubbard 4.00p. m. 2.30a m, |
‘
Fireman
5.00 a. Nl. | 24.00 Geo. Rivard 6.00a. m. | 400 p.m
| [ Ed. Munion 4.00p. m. | 200 a. m
1.45a.m. | 19.45 |
12.00m.  18.00 Oilers
| Robt. Kleehammer 5.30 a. m. | 4.00 p. m.
500a. M. | 24.00 Arthur Rivard 4.00p.m. | 200a. m
4e 24.00
£ 24.00 | Dynamo Tenders [ |
‘e 24.00  Steven Mildrum  7.00a.m. | 5.00 p.m.

2.30 a. m.

21 30 Coal & Ash Handlers| ‘ }
Joe Heuser | 6.00a. m.  4.00 p. m.

Dan McEachran | 6.00 a. ni. | 4.00 p. m.
1.45 a. m. | 20.45 A. Lapouse | 4 0O p.m. ‘ 2.00a. m
Abe. Rivard 4.00 p. m. | 2.00 a. m.

7-00 2, M. 2.00 John Hubarth ~ 7.00a m. 5.00p. m.

Boiler Cleaners

i D. Butler | 7.00a.m. 5.00p nu.
1.45 20..45
Watchman
1.45 20.45 Win. Carter 7.0 p. 1M, 5.00a.m.
500 a. n. | 24.00

Laborers ‘ J

Left Hand ‘ wight Hand

Watt-Meter Readings Neter Meter
Reading to-day, 5a m. | 5,575,500 5.954, 100

Read’gyesterday,sa.m.i 5,565,L00 | 5,943,100

10,500 11,000

Difterence ..., icvsesin

Tctal kw hours ....| 21,500

Remarks

POWER STATION LOG, RAPID RAILWAY

thing about the direct-current feed on the Rapid Railway
system is that instead of connecting the feeders directly to
the trolley line at the sub-station no tap is made to the
trolley line until about a mile from the sub-station. Mr.
Marshall, the chief engineer, believes that this is a very
good plan, because it does not throw so great a strain on
the sub-station machinery in case there i1s a ground or short
circuit near the sub-station. The current that will flow in
case of a short circuit is reduced somewhat by the resistance
of the feed wire between the sub-station and the first trolley

Detroit along the Shore Line there are two No. oo trolleys
supplemented at Mt. Clemens by a 450,000-cm feeder from
the Mt. Clemens sub-station and at the Detroit end by a
450,000-cm feeder run across country from the Roseville
sub-station. On the Shore Line between Mt. Clemens and
Detroit,where interurban traffic is the heaviest, there are .two
No. 0o trolleys and three No. 0000 running each direction,
as indicated on the map.

Before the Port Huron and city lines were operated from
the New DBaltimore power house a good opportunity was

| 2
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afforded for determining the power required per car mile
for interurban cars of the kind used on the Rapid Railway.
Most of the cars on the Rapid Railway are geared for a
maximum speed of about 45 miles per hour, some of them

The
speed

being four-motor equipments, and some two-motor.
four-motor equipments usually reach maximum

RAILWAY JOURNAL.
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The output for a run of twenty hours was about 14,000
kw-hours, or an average of 700 kw. This represents an
average mput of 33.3 kw per car in service,
for the interurban passenger cars which arc in motion a
greater part of the time the input per car would he consid-
crably more than this, as the above list includes the freight

Of course,

PASSENGER CAR,

sooner than the two-motor equipments, although when up
to speed they run about the same. It was found that the
power required per car-mile for the interurban cars as
measured at the low-tension bus-bars at the power house,
and which includes, therefore, the losses in step-up and
step-down transformers, high-tension lines, rotary convert-
ers and dircect-current feeders, was about 3 kw-hours s

to the maximum load conung upon the power house when

RAPID RAILWAY
cars, line construction cars and two hght city cars.  In-
deed, the power required by the city cars is probably in the
neighborhood of 15 kw average, or less than one-half that
of an interurban car.  With the above list of cars in oper-
ation, the maximum evening load, when nearly all the cars
would be moving, was about 1383 kw, a maximum of 05.9
lew per car.

Several types of passcnger cars are operated by this com-

PASSENGER CAR,

running interurban cars alone, the following figures repre-
sent conditions as they existed part of the time before the
Port Huron city lines were operated from this power house.
There were in operation cars as follows :
20-ton passenger cars, four-motor equipment.. &

21-ton passenger cars, two-motor equipment. . 0

25-ton freight cars, four-motor cquipment. ... 3
Line construction cars. .. ..., ... S - |
8-ton city cars in Mt. Clemens. .............. 2

e 21 21

RAPID RAILWAY

pany, some of which are illustrated herewith.  Those now
in operation regularly have smoking compartments in the
In these
rarious cars the hot-water heaters are placed in various
positions.  hat preferred by W. O, Woaod, general superin-
tendent of the road, who has charge of the operation. is in
\When placed in

front, and are cquipped to run single ended.

the front vestibule heside the motorman.
the vestibule 1t takes up less valuable room than in any
other place in the car. The dust and ashes are kept out of
the passenger compartment, and the heat is given a hetter
distribution through the car than is possible by placing the
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heater in any other location. The motorman'’s vestibule is
likely to be the coldest place in the car, as when running

against a cold wind considerable cold air is sure to find its o 5 .
. . - > @ H
way into the vestibule. Tt seems but logical, therefore, R 4 E
<
2 Z %
@
éigtg
)
%3
5
@
'
2
Mo
&
.

GENERATOR, RAPID RAILWAY

that the heater should be placed in the vestibule, so that it
cannot only keep the motorman warm, but will radiate the
most heat from the pipes in the forward end of the car. 1In
case there is much passenger travel the motorman has much
more time to attend to the heater than does the conductor.
The argument sometimes advanced that if the heater is
placed in the vestibule the motorman will keep the fire too
low in order to keep the vestibule from getting too hot is an
argtument against the type of heater used, and not against
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POWER DISTRIBUTION SYSTEM OF RAPID RAILWAY.
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to have reached a point where it will not last a great while
longer. Kalamazoo trolley wheels are used, from which
a life of from 5000 to 10,000 miles is obtained, which is an
excellent record for such severe interurban service. The
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the practice of placing it in the vestibule. A heater so con- 8 = FEs
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structed as to radiate a large amount of heat into its imme- ! o % < 8
diate surroundings is not an efficient hot-water car heater. s i g fq
The mileage of the motor-armature bearings is kept 2 % 2 Tz
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trolley-wheel pressure on the wire is adjusted at about 35
1bs.

A car cquipment of four 75-hp motors has proved the
most successiul, the cars being about 5o ft. over all.

All the mechanical and electrical work on the system,
including power station, sub-stations and car equipments, U
is under the care of A. C. Marshall, chief engincer.

1
Grosse Point
Farms

DETROIT
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The Operation of Electric Interurban Railways

BY W, O. WOOD, GENERAL SUPERINTENDENT RAPID
RAILWAY SYSTEM.

The manager of an interurban electric railway must
meet many of the problems which are involved in the
operation of electric street railway in city and suburban dis-
tricts, and at the same time be thoroughly conversant with
the laws of transpertation which have been evolved in the

operation of our steam railways. To
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simply illustrates the feeling among the steam road men
above referred to. [t was, of course, hard for that enginecer
to realize that 50 miles of elcctric interurban road con-
tained far more turnouts and meeting points, sharp curves,
possible stops for passengers and points calling for caution
than double that length of ordinary steam railroad. It is in
the mastering of many details that successful interurban
electric railway operation depends, irom the motorman

and conductor up to the general superintendent. Owing

the steam railroad man, who is accus-
tomed to dealing with large train units
and large mileage of track, the oper-
ation of an interurban electric railway
of 4 miles to 100 miles in length is likely
to appear at first a very simple propo-
With the steam railroad super-
intendent, who has given up steam

sition.

-

railroading to engage in the super-

vision of an interurban electric rail-
way, there is no such illusion, how-
cever.  He  may  think first
assuming Iis duties that as compared

of

upon

with  operating a  division a
steam railroad of double the length,

operating electric  interurban  road
easy proposition. The upon

operations are carried on upon an electric road has a ten-

an will  be an

small scale which many
dency to make the steam road man feel something akin to
contempt until he has faced the problems himself. After
he has done this he realizes that the great number of small
train units and the amount of detail which goes to make up
successful operation of an electric interurban road call for
an immense amount of care and work on the part of the
successful operating superintendent.  The same  thing
holds true all down the line, even to the conductors and

motormen. A former steam railroad engineer once ap-

COMBINATION BAGGAGE AND EXPRESS CAR RAPID RAILWAY

to the great number of train units and the Iocal character
of the business of the clectric interurban road, the promypt-
ness of action required by the operating force of such a
road s second only to that of a city street railway, and therc
is no time tor the red tape which characterizes the manage-
ment of our great steam railway trunk lines. Steam rail-
roads to-day are organized upon the one-man power prin-
ciple, all matters being referred up from one official to a
higher official, until frequently the man least conversant
with the local needs and conditions makes the final de-
cision. \While of course a perfect organization requires a
certain amount of red tape of this kind in order that the

svstem may be operated as a unit

gy T e

R

Tebe B

under the control of a single head, it
‘ is not practicable to carry it to such an
extent in the operation of an electric
road. The responsibility must
placed to a large extent with the man

<

he

-

who is on the scene of action, and he
will frequently he called upon to de-
to the
no

cide, upon short notice, as
' proper course, because there is

time to refer to higher authorities.

The men upon the ground must be

T — held responsible for the results, and

given responsihility, rather than de-

pended upon as machines for refer-
< -— ring all matters to higher officials.

The operation of the Detroit &

Port Shore Railway,

Huron l.ine

ROSEVILLE SUB-STATION, RAPID RAILWAY

plied for work as a motorman upon the system with which
the writer is connected.  Upon being informed that he
must take six weeks as student to learn the road before he
could be put regularly in charge of a car, he gave up his
application in disgust, with the remark that if he could not
learn the whole road in two trips he would eat it. This

commonly known as the Rapid Rail-
way Systeny, is carried on in omany
respects like a steam railroad, with
the nccessary deviations from steam railroad rules of prac-
The

miles of interurban electrie road,

tice and management called for hy the conditions
company operates 107
and about 16 miles of city street railway in the cities of
Port Huron and M. Clemens. The distance from Detroit

to 'ort Huaron, which is the greatest distance over whicli
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cars are operated, is 73 miles. The line from Detroit to
Port Huron is divided into two operating divisions.  Mo-
tormen and conductors starting from Port Huron, lcave
their cars at a point about half way to Detroit, changing to
cars bound toward Port Huron at meeting points near the
division line. The divisioning of the road in this way is
believed to be a desirable feature on any electric interurban
line of this length. \While it is the tendency in steam rail-
way practice to lengthen divisions, it must be remembered
first that steam-railroad speeds have been gradually in-
creasing, and second, that the motorman and conductor of
an clectric car have many more details to think of than the
conductor or engineer on a steam railroad.  Furthermore,
the average conductor and motorman obtainable for service
on an electric interurban road have not anywhere near the
previous traming and experience in the business that en-
gincers and other trainmen on steam roads have had.
Trainmen perform their duties best only when they have
had stich former practice in them that many of iheir oper-
ations become a kind of second nature or mechanical. By
working tramn crews over short divisions on an electric
road they are given a better opportunity to learn thoroughly
everything pertaining to that division. A man running
several times 2 day over a toad comes to know it much bet-
ter than a man who passes over it only twice a day. The
men come 1o know the regular passengers and the points at
which they board and leave the cars. They learn more
accurately the exact lecation of stopping points, the rates
of fare, the sireets in the numerous towns and villages
passed through and the hundreds of little points which go to
make up cfficient train service.  Motormen learn grades,
curves and tsrn-outs, and just where it is possible to make
Were electric
interurban reads all constructed as steam trunk lines, so

fast time and where it is not safe to do so.

that it would e possible to make high speeds over a large
per cent of the route, regardless of curves and passage
through towns, they could operate cars well without chang-
ing crews over much longer divisions than at present.

As before intimated, men are required to tale from four
to six weeks to learn our 1o7 miles of interurpan roacd.
This does not mclude operation in the city of Detroit, as the
Detroit United Railway Company's crews take our cars at
the city limirs.  The cenductor on an interurban car which
will scat fifty passengers, and which frequently carries
many more on special occasions, must be well educated to
his worls if he is to perform it with anything like efhciency.
Once educated there are many things which come, as said
before, a kind of second nature, but for a new man there
is an immense amount of detail to remember and to get
practice in. I it were possible to have all passengers pur-
cliase tickets before boarding the cars and to relieve the
conductors of as many duties as possible, as is being done
on steam roads, the problem would be very much simpli-
ficd.

The Rapid Railway svstem maintains ticket offices at its
terminals and in all the principal villages which it passes
through, but there are necessarily a large number of places
where ticket cffices cannot be maintained.  Even where
there are ticket offices there is little inducement for a pas-
senger to purchase tickets, because, under the conditions,
it is tmpossible for the company to discriminate acainst cash
fares cither by charging extra or by an extra charge with a

[VoL. XX. No. 14.
rebate, for the simple reason that so many passengers must
necessarily ger on at poinis where tickets cannot be pur-
chased. The collection of cash fares, therefore, puts a great
amount of work on a conductor which would not fall to
him were it pessible to do all business by tickets, as on steam
roads, and, turthermcre, the conductor must be Dbetter
trained for his work than if he were simply collecting
straight 5-cent fares on city lines.

The average distance traveled per passenger on our in-
terurban lines has been found to be about 12 miles, which
goes to show the number of passengers the conductor must
deal with on a run of 73 miles.  Although, as said before,
conductors and motornien on the through cars of the Rapid
Railway System only operate over half the length of the
road under ordinary conditions, they are required to learn
the whole road during the student period, so that in emer-
<encies they can do service on either the northern or south-
crn divisions.  The movement of trains is under a modifi-
cation of the standard code of train rules as adopted by the
American Railway Association, with the telephonic train
orders given by the despatchers at Mt Clemens and re-
peated by both motorman and conductor, who are held
cqually responsible for theirr execution.  The distances be-
tween sidings are so short that it is not desirable to take
time to write out an order as it is received, but the danger
of accident due to lapse of memory is provided against by
not giving an order an unnecessary length of time (seldom
more than ten minutes) hefore it is to be executed.  Defi-
nite meeting points are given instead of “wait” or “time”
orders.  Trains runnmg on time move against other trains,
as provided in time {able, without orders from despatcher.
A train sheet and order book shows a record of train move-
ment and train orders that is complete and comprehensive.

The handiing of extra traffic on Sundays and holidays is
accomplished on the Rapid Railway System in two ways.
[t may be noted here that the fact that the road reaches a
number of pleasure resorts along Lake St. Clair and the St
Clair River rakes the amount of pleasure riding greater
than 1t would be on many interurban lines where no such
special attractions existed.  We have one division called
the Shore Line Divisien which follows the shore of Lake
St. Clair and the Detroit River from Mt. Clemens to De-
troit which has cars regularly during the week at one-hour
intervals.  During the summer as a regular thing this
service is doubled on Sundavs, and since such doubling up
of the service is generally known to people who patronize
this line reguiarly it is a more cfficient and desirable way of
taking care of the extra traffic than running two or three
cars upon onc-car time as different sections of the same
fraimn.  This plan of doubling the frequency works well
where people who patronize the cars know in advance that
On our main line, how-
ever, which is the short line from Detroit to Mt Clemens,
and runs from Mt. Clemens along the shore to Port Huron,
a great deal of the extra traffic comes from strangers, and

the extra service 1s bemng given.

we have no nreans of posting these people as to the fact that
any extra cars are being run.  The most feasible thing then
is to run two or more cars upon the time given on our time
tables for one car.  This, of course, causes some delay at
meeting points, because cars must always wait for the dif-
ferent sections of an opposing train.  In case two cars are

being run o2 one car's time there will be a delay of one or
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two minu.es while the second section is arriving at a meet-
IHewever, this delay is partly made up for by
allowing the car ahead to leave some of the local stops for
passengers (o the following car.

ing point.

On the main or short line
between Detroit and Mt. Clemens a half-hour service is
regularly maintained. From Mt. Clemens on to Port Hu-
ron the cars run at onc-hour intervals.

A car leaves Mt. Clemens on the regular time every half
hour without regard to whether the cars from Port Huaron
are on time. That is, if the through car from Port Huron
should be delayed by the heavy rush of summer business, a
car is started to Detroit from Mt. Clemens upon its time
and the car from Port Huron can then run through from
Mt. Clemens to Detroit without any stops save for letting
off passengers from points north of Mt. Clemens. The
through Port Huron ca1 can, therefore, arrive at its destina-
tion, Detroit, on time. The suburban business into Port
Huron is cared for in a similar manner to that just de-
scribed, and insures compliance with the timetable.

It might well be the work of the American Street Rail-
way Association, which now numbers among its members
so many interurban companies, to appoint a committee of
interurban superintendents to codify what ought to be the
operating rules for interurban lines. It scems to me that
we are getting to a point where there should be some such
recognized ctandards in operating rules and methods. It
would mean niuch to those of us who at present have to con-
tend with totally inexperienced help in times of heavy busi-
ness.

The Rapid Railway system keeps about eighty motormen
and conductors on its regular runs, with from ten to twenty
extra men. This brings up an operating point wierein in-
terurban roads are at considerable advantage over city lines,
namely, in the small number of extra motormen and con-
ductors required and the relatively large amount of work
which it 1s usually found possible to give these extra men on
an interurban road, thereby keeping them well paid and sat-
isfied, where the city road would have difficulty in doing the
same thing.

In the maintenance ef our track and right of way, which
comes under the operating department, the interurban road
1s divided into sections from 8 miles to 10 miles in length
with one foreman and six men for each section. These
track men are employed by the company the year around,
although, of course, during the frozen period in winter they
cannot do much track work. At such times they are put at
such other work as needs to be done, walking track, shov-
eling snow, coal, etc., and thus are kept in readiness for
their regular work in the spring. It is considered that bet-
ter results are obtained by assigning a number of foremen
to sections of the above length than by working a large
floating gang.

One of the great needs of electric interurban roads is the
adoption of standards of permanent construction of road-
way and especially of operating methods, that will secure
uniformity in practice so far as is consistent with local con-
ditions on what are to be the leading interurban systems of
the country. Such a forward step will lay the foundation
for the education of employees along established lines and
for the development of what has not up to this time existed
—a thoroughly experienced interurban railway employee,
versed in standard practices and available for immediate
service on any line.
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Power Distribution and Operating Points on the Detroit,
Ypsilanti, Ann Arbor & Jackson Railway

The Detroit. Ypsilanti, Ann Arbor & Jackson Railway
operates the longest continuous line of iuterurban electric
road out of Detroit, extending from the Detroit city limits
to Jacksom, a distance of 76 miles, with a branch to Salinc.
It was formerly operated by two power houses, but thesc
have recently been combined into one combination alternat-
ing and direct-current power station at Ypsilanti. This
power station heing the most modern of any in the vicinity
of Detroit. representing the latest engineering practice

. of Westiiigchouse, Church, Kerr & Company, who installed

Potan v
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TRACK AND LINE CONSTRUCTION, DETROIT, YPSILANTI &
ANN ARBOR RAILWAY

it, is worthy of more than passing notice. The plan and
sectional dclevation of this power house are given in the
drawings accompanying this article, which show the gen-
eral arrangement and dimensions.

Beginning at the boiler room, there are eight 223-hp Bab-
cock & Wilcox boilers, carrying 160 Ibs. steam pressure.
These are supplied with feed water by four Worthington
outside packed plunger fced pumps. Acording to the
usual practice of this engineering company, induced draft
is emploved furnished by a steam-driven fan, of which a
duplicate is kept in reserve. These fans are driven by \West-
inghouse junior engines.
Green The boiler firing is done by Roney
mechanical stokers divided i two sections, four hotlers on
cach section.

The flue gases pass through
economizers.

The boilers are piped to a 10-in. main header
which is divided into sections between each boiler, with
cut-off valves. The connections from the boilers to the
engines are made by bends of pipe of long radius.

The main engines, of which there are cight, arc all the
same size, beine Westinghouse high-speed compound con-
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densing 18&in. and 3o-in. x 16-in. stroke, running 200
FEach engine has one Worthington compound jet
condenser.

rop.m.
The two engine-driving exciters are Westing-
house compound, g-in. and 15-in. x ¢-in. stroke, running
condensing or non-condensing.
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switch, the rheostat in the generater feld circuit, three
alternating-current ammeters, one indicating wattmeter,
synchronizing lamps and voltmetcr and synchronizing plug
receptacies.  Generaters connect through their three-pole
main switches without any further circuit breaking de-
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CROSS SECTION OF POWER STAHON

To five of these engines 250-kw three-phase altarnators
are connected.  These are 390-volt machines operating at
the unusual frequency of z9 cycles per second. The re-
maining three engines have z30-kw double-current gener-
ators, giving 650 volts on the direct-current commutator,
or 390 volts at the alternating-current collector rings. The

vices, dircctly to the low-iension alternavng-current bus-
bars.

The entire alternating-current output is delivered to one
bank of three delta connected step-up transformers. The
only automatic circuit breakers in connection with the low-
tension switching in the station are in the three legs of the
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TRAIN SHEET AND POWER DISTRIBUTION

two exciters are 50-kw, 125-volt machines. These are also
used to light the offices and shops.  All the alternatinz-cur-
rent generators are operated in parallel, and there is no
provision for other than parallel operation. Coming to
the switchboard, there are cight alternating-current gener-
ator panels, each of which has a three-pole knife switch for
breaking the main generator circuit, a double-pole field

circuit supplying these transformers. Each leg of this main
circuit lias a switchboard panel, upon which a \Westing-
house alterpating-current automatic circuit breaker with a
time limit is placed.  The time limit is put on these break-
crs, so that  case there is a short circuit at one of the sub-
stations the circuit breakers at the sub-stations will open
Lefore those at the main station, the idea being that fre-
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quently this will save shutting down the whole system by
the opening of the circuit breakers in the main power house,
where opening the sub-station breakers would do as well.
In each leg of the circuit there are also single-pole knife
switches of 3000-amp. capacity. The total output is meas-
ured by a polyphase induction integrating wattmeter at onc
end of the low-tension switchhoard just described, which
contains the generator and transformer panels.  There are
two voltmeters on brackets at the end of the board. One
of these is connected permanently to the bus-bars, the other
to anv generator which 1s being prepared for connection to

o
bl

[VoL. XX, No. 13.

but containing galleries for the high-tension switches and
lightning arresters.  The high-tension apparatus is there-
fore isolatcd to a certain extent from the rest of the plant.
This same 1dea is carried out in the sub-stations, which have
towers on a smaller scale for containing the high-tension
apparatus.

The direct-current terminals of the double-current gener-
ators arc connected to the ordinary direct-current generator
panels and supply lines adjacent to the power house through
three direct-current feeder panels.  These gencrator panels
have three single-pole main switches—for positive, negative
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SUB-STATION PLAN WITH WAITING AND EXPRESS ROOMS

the bus-Lars. Along witn the voltmeters there 1s also a
Westingiiouse synchroscope for use in getting generators
in step with the bus-bars before connecting them in.  This
indicates directly the amount that the generator is out oi
step, and 1t is a much more accurate guide than synchroniz-
ing with lamps.

The step-up transformers. raise- the voltage from 390
volts to 21,000 volts. The high-tension leads from the
transforimers are taken to plug switches, which serve simply
to transfer or open comections, and then to static inter-
rupters, from which they pass to the regular Westinghous
long-break combination switch and fuse. The Westing-
house low-equivalent lightning arresters are connected be-
tween cach leg of the high-tension line and ground. As
seen by the plan of the power house accompanying this
article, all the high-tension apparatus is in a bay or tower
built on one side of the generating room and providing not
only a wire tower for tke entrance of the high-tension lines,

and cqualizer. The automatic circuit breaker 1> on the
negative side. The feeder panels have the usual equipment
of an ammeter, circuit breaker, and single-pole switch.
The direct-current output is also measured by record-
mg wattmeter. A\ previous diagram illustrates grapi-
ically the relative position of the power house and
sub-station, and the high-tension lines, giving also the
capacity of cach sub-station. This diagram, of course, in-
cludes only that portion of the line from a point near the
Detroit city limits to Jackson. Outside of Detroit the cars
are operated by the Detroit United Railway. The distance
from Addison’s switch to Jackson is 69.8 miles, which is
covered at an average speed of 25 miles per hour. The
diagram gives the drop to potential midway between sub-
stations with 450 amps. flowing between trolley and track.
As scen by the train sheet, this represents almost extreme
conditions, which would occur in ordinary operation only
once cvery half hour.

B



OCTOBER 4, 1902.| STREET RAILWAY JOURNAL. 489

The regular passenger schedule for the cars is at The design and equipment of each of the sub-stations be-
one-hour intervals for the points west of Ann Arbor, and  ing alike,are all practically illustrated in the views herewith.
half-hour 1tervals for points east of Ann Arbor. The The sub-station buildings are of steel and brick with towers,
dotted lines on the train sheet indicate the conditions when  as mentioned, and eaclt is laid out to contain three zoo-kw
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SUB-STATION, SHOWING HIGH TENSION APPARATUS IN BAY UNDER TOWER

half-hour service is maintained west of Ann Arbor. For transformers and two 250-kw rotary converters with room
a map showing the route of the road reference can be made  for one extra lOta]_\ converter. There are, of course,

to the one which is shown elsewhere in this i issue, giving  switchboard panels for the alternating-current side of the

all the interurban roads around Dgtr01t rotaries and direct-current side. There are two feeder
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panels at cach sub-station, one feeding east and the other
west.  The trolley hines are sectioned in front of each sub-
station.

The cars operated regularly are as follows:

Interurban passenger cars............ 13
Locai city cars at Ana Arbor.......... 4
Freight cars ...t L
Construction car ........covveune... 1

Lotal oo i 22

On this load five of the 250-kw units are run.
The rolling stock on this road is fairly uniform, although
the sizes, both of car bodies and equipment, have been in-

STREET RAILWAY JOURNAL.
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geared compressors, requiring less cost of maintenance,
and being much more pleasant from a passenger's stand-
point because of the absence cf noise from the gears. The
cars were tormerly equipped with Westinghouse automatic
air brakes, but these have been changed to Westinghouse
straight atr brakes, because of the greater ease and accu-
racy with which a motorman can regulate exactly the press-
ure on the brake-shoes with a straight air brake. The first
cars built have Baker hot-water heaters. The windows are
the ordinary steam-road car type on the new cars, the drop
sash having been abandoned on this road.

The company does most of its own repair work in a well-
equipped shop at Ypsilanti, which also is the main car

— —

MACHINE FOR SCRAPING AND RECOVERING FIELD WIRE

creased as the road grew older. New cars have a seating

capacity of sixty people. They contain closets and drinking-

water tanks, but no room is taken for hot-water heaters; the
heating is by electricity.
scats of three or four persons unless placed in the front
vestibule.
No. 76 mctors.  The trucks and car bodies were built by
the Barney & Smith Car Company, the trucks being master
car builders’ type.  Axles are 54 ins. in diameter; wheels,
36 ins. in diameter ; wheel tread, 2% ins., with a bevel at the
outer edge to give the outer edge strength, and flanges #ins.
deep. These cars take from 150 amps. to 200 amps. run-
ning at their maximum speed of about 45 miles per hour.
The accelerating current is from 150 amps. to 200 amps.,
with motors m series, and from 300 amps. to 350 amps.
when they are thrown in parallel making ordinary starts.
This accelerating current sometimes reaches 450 amps.,
though not frequently. All the cars on the road are of the
same general tvpe, with Barney & Smith car bodies and
trucks, Westinghouse motors, Westinghouse straight air
brakes, and on the latter cars gearless compressors. The
latter have proved a great improvement over the old-styvle

The heater would take up the

The motor equipment is four Westinghouse

”

house. J. M. Miller is master mechanic. The armature-

,winding department is able to rewind most of the ordinary

types of armatures used on the interurban cars at a cost
of about $12 per armature. Instead of selling burned-out
field coils for scrap copper, these coils are run through a
machine which scrapes off zll the old insulation and winds
ona layer of tape. This makes the wire as good as new
for field-coil winding, and, as the wire is pulled through
this machine in the process of winding a new field coil, the
expense of the operation is very low. This machine is
illustrated herewith. There are no sharp edges in connec-
tion with this machine, the wire simply passes over pulleys
and past dull edges which take off the insulation. The
insulation must be burned, however, before this machine
will take it off. TUnless the field coil has already been so
hot as to carbonize the insulation it must be put in the fire
before being put through the machine. Mr. Miller reports
an unusual high average for trolley-wheel life for such
severe interurban service, namely, about 10,000 miles. A
roller-bearing wheel, with side contact spring, is used. The
trolley-wheel pressure against the wire is unusually heavy,
being about 40 lbs. It is thought that this pressure, to-
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gether with the fact that the trolley has a roller bearing
which permits of considerable pressure, is responsible
largely for the high average mileage of trolley wheels. The
wheel being held firmly zgainst the wire, there is little
chance for incipient arcing due to poor contact between
wheel and wire, and hence the grooves do not wear rough.
To enable so much pressure to be put on the trolley poles
without undue strain on the springs of the trolley base, a
slight modification has been made in the usual Nuttall trol-
ley base, by which both springs work together to keep the

MODIFIED TROLLEY BASE

tension on the trolley. In the base as ordinarily used the
tension is on onc spring at a time only, the other spring
being free until the trolley pole is turned over. One of the
trolley bases changed so as to give simultancous tension
on both springs is herewith illustrated. All that is neces-
sarry to make this change is to put in a different shaped
curved piece for the rods which carry the tension to be
hooked into.

The plan has been adopted of replacing all broken cast-
iron lower gear cases with gear cases made of sheet steel.
These are made in the company’s shops. The corners are
1-in. angle iron bent to the proper shape. The sides are

No. 14 sheet steel.  The hangers are bent up from #-n. x
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The regular schedule calls for cars every half hour east
of Ypsilanti and cars every hour west of Ypsilanti.  When
special traffic is handled from Jackson, the western termi-
nus of the road, cars are run every half hour, the fact that

these cars will be run being advertised in the local papers.
It is found that this is sufficient to prevent overloading of

Spe-

the regular cars running on the one-hour intervals.

] STANDARD PASSENGER CAR
cial cars can be chartered when ordered, and the charge is
made on the mileage basis.

About seventy conductors and motormen are kept on the
pay roll.  All runs less than eight hours are termed “extra
runs,” and the men having them are given chances at the
ordinary runs whenever the regular men are off.  The road
is not operated in divisions, but train crews make the en-
tire run through from Jackson to Detroit and return.
Twelve freight offices with regular agents are maintained.
This road is under the management of F. E. Merrill, with
S. J. Dill, formerly of the Metropolitan Street Railway, of
New York, as superintendent.  The road is controlled by
what is popularly known as the Hawks-Ancus syndicate, J.

TWO SUB-STATIONS OF THE DETROIT. YPSILANTI, ANN ARBOR & JACKSON RAILWAY

4-in. bar iron.  The sheet steel is riveted to the angle-iron
corners at frequent intervals with cold rivets. These cases
will hold water and oil, so well is this fitting done. The
great advantage found in the sheet-steel case is that when
obstructions are struck by the gear case it does not cause
as great risk to the car or equipment as when heavy cast-
iron gear cases are used. A sheet-steel gear case will come
loose or bend before doing any serious damage. A cast-
iron case may derail the car.

To maintain the 100 miles of interurban track owned by
this company five section gangs are employed with four
men in each gang.

D. Hawks Leing president ; S. F. Augus, vice-president and
treasurer, and I, A. Hinchman, secretary and purchasing
agent.
— e

The Union Traction Company, of Medina, N. Y., was
incorporated Sept. 24, with a capital of $600,000, to operate
an electric railroad 50 miles long from Batavia, Genesce
County, to the Lake Ontario shore, near Olcott, Niagara
County. The directors include: Isidor H. Geballe, Ired
L. Downs, Darius FFuller, Samuel Landaner, of Medina;
Joseph W. Holmes, of Batavia, and Howard Hendrickson,
of Albany.
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NOTICE.

Papers and correspondence on all subjects of practical interest
to our readers are cordially invited. Our columns are always open
for the discussion of problewms of operation, construction, engineer-
ing, accounting, imance and invention.

Special effort will be made to answer promptly, and without
charge, any reasonable request for information which nay be re-
ccived from ouwr readers and advertisers, answers being given
through the columuns of the JoURNAL when of general interest,
otherwise by letter.

Street Railway news and all information regarding changes of
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With this number, the STREET RarLway JOURNAL closes
the eighteenth year of its life as a publication. These years
have been full of activity, and, as we hope and believe, of
usefulness to the entire street railway industry.  Our first
number was unpretentious and contained only twenty-four
pages, but the paper has kept pace with the increase in size
and importance of thc street railway companies of the
country, and this number, which is the largest ever issued
by us or by a publisher of any technical paper, contains
-in the neighborhood of 500 pages. Our special October
~numbers have been issued for so many years that they are
looked upon to a certain extent as a matter of course, not
only by our readers, ut by the publishers as well, yet few
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probably, except the publishers, realize the enormous
amount of work and c¢xpensc entailed in the preparation of
a number like the present.  There is literally no parallel in
the way of a publication of this size issued trom any of the
technical presses abroad, where the October number of the
STREET RATLWAY JOURNAL, as well as the paper itself, is
looked upon as representative, as well as typical,.of the
American enterprise and energy back of the industry of
which 1t treats.

The importance of Detroit as an interurban center and
the present interest that is being taken in the construction
of electric interurban railways has naturally led to the
devotion of much space in this issue to interurban work
around Detroit and elsewhere. Thcre ure a few features
of the city street railway service in Detroit, however,
which are sufficiently notable to warrant the calling of
special attention to them. The so-called 3-cent fare in
Detroit, about which much has been said in various parts
of the country in an attempt to prove the soundness of
the 3-cent fare idea, has been before taken up in an article
giving facts and figures showing tlie true situation, which
1s far from what the advocates of tne straight 3-cent fare
have been wont to represent it. Experience at Detroit has
gone not only to show that a 3-cent fare is financially im-
practicable from the standpoint of the investor in street
railway securities, but that it does not appeal strongly to
any great portion of the street car patrcnizing public. A
straight nickel fare with good service seems to suit the
public best, and is the happy medium which will enable
the company to make money and keep its service up to
a high standard without making unduly high profits.

In another respect Detroit city streer railway service is
unique, namely, in the enormous number of cars sent out
to carry the traffic during the rush hours mornings and
evenings as compared with the nuniber of cars in service
during the middle of the day, this increase amounting
during the winter to 75 per cent over the midday schedule
in the moruning and 125 per cent over the midday schedule
in the evening. It 1s doubtful if there is any city in the
United States where such figures as to increase in the
number of cars in service during the rush hours can be
shown. As every practical street railway operator knows,
such excellent provision for rush-Liour trafhc means an
enormous number of tripper crews, and the problem of
giving thesc extra men enough work to keep them in the
employ of the company is an extremely difficult one, this
problem heing further increased by the iron-clad agree-
ment which the company has with the employees’ union
as to hours of service and wages.

This leads up to another notable feature in the street
railway situaticn at Detroit. There is probably no street
railway in the country which has such an exacting agree-
ment with the union of its employecs, this agreement
covering a large number of detail points, as well as some
rules under which it would seem at first thought very
difficult to operate. The success of the Detroit United
Railway Company so far, in dealing with its employees as
represented by their union, is undonbtedly due to the fair-
ness of the position taken by the company at all times upon
all matters relating to relations between company and em-
ployees. The willingness of the company to arbitrate
matters which might come under dispute, and even to
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allow resnonsible representatives ot its employees to pass
jndgment upon matters of discipline, should there be any
charge of unfairness, has put the conmpany in practically an
impregnable position as long as there is any sense of justice
and fairness on the part of the employees and the public.
Another point which must be a source of gratification to
the company, as it is to all visitors (o Detroit, is the regard
for appearances as shown by the condition in which its

property is kept in various parts of the city, and
which is in fnll keeping with the spirit which secms
to be shown everywhere on Detromw’s streets.  Car houses
and car shops are not usually considered great additions to
the beauty of a street upon which they are situated, but in
Detroit the various foremen vie with cach other i keeping

Well

kept lawns, flowers and vines are found in places around

the premises under their charge in good condition.

the various car houses where too frequently nothing but
dust and gravel are to be seen.

sk LS k3

The student of interurban electric railroading will find
much to interest him. around Detroit.  The electric rail-
ways from this city, as shown in the maps which are pub-
lished in this number, radiate in all directions except to the
cast, where expansion is prevented by the Detroit River,
and reach Port Huron on the north, Toledo and Cleveland
on the south and southeast, while they extend to the west
as far as the castern shores of Lake Michigan. In fact,
Southern Michigan, owing partly to liberal laws which en-
courage the transportation of freight, as well as passen-
gers, by electrie railways, and partly to its topographical
features, which are favorable to railroad construction, is
now provided with a system of interurban electric railway
transportation which 1s probably not rivaled by any other
territory in this country, and certainly not abroad. In our
Detroit article, which occupies the opening pages of this
paper, no attempt has been made to describe any of these
interurban railwayvs except those which actually enter the
city, ax the more important lines outside of the city have
been made the subjects of extended articles in recent issues
of this paper. These roads, morcover, are among the latest
in equipment of any in the country, and represent in size of
rolling stock and in many other ways the tendency to
copy steam-railroad models so far as they are applicable to
electric railway conditions. Following the articles de-
scriptive of the Detroit system in this issue will be found a
series of contributions on different departments of inter-

urban railroading. The writers are authorities on the
topics diseussed by them, and their suggestions will be

found of great benefit to the designer and builder, as well
as the operator. In view of the importance which inter-
urban electric railroading has acquired during the past five
vears, and particularly during the past vear, no excuse
seems necessary for devoting so much space to this subject.
Following these articles are three on some of the latest in-
terurban roads in New England, the Middle States and the
West.  The space at our disposal in this issue would pre-
veut us from commenting at length upon these signed
articies, if this were necessary, but we feel as if we could not
add to the treatment given the topics by the respective
atithors. '

S £ %k

Passing now from the theory to the realization, we be-
lieve that the description of each of the three interurban
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Boston
& Worcester, the Oley Valley and the Aurora, Elgin &
Chicago, will be especially teresting, as cach represents o

roads selected for discussion in this 1ssue, 1. ¢., the

distinet advance over any previous line whieh has been
Of these,
the latter is probably the Dbest known, not only to elec-

built in the territory through which it operates.

tric engincers and railway managers, but to the public
as well. It that the
single electric railway cnterprise marks such an important
advance in the art 2s has that of the Aurora, Elgin &
Chicago Railway.

is seldom mauguration of any

Although the attention of our readers
has been called to the work of this company numerous
times during the past year and a half, and those who
have followed the subject in our columns are tolerab:
familiar with what the road 1s doing and proposes to do, 1t
will 1ot be out of place at this time to sum up the probable
bearing of this new undertaking on the future of the elec-
tric railway business. The road is perhaps nothing more
than the natural result of the gradual evolution the intei-
urban electric railway has been undergoing for the past
five years, but it without doubt, on the whole, represen.s
the highest development the eclectric interurban railway
has yet attained. Indeed, it is a pleasure in this number of
the STREET Rarnway Jourxar, which number by its con-
tents illustrates so fully the magnificent strides made in
interurban work, to be able to point to such an excellen:
cxample of interurban electric railway engineering and
solid fimancial confidence in the undertaking, as 1s afforded
by the Aurora, Elgin & Chicago Railway. This road
marks a considerable advance over previous interurban
undertakings in several respects, namely: (1) in the solidity
of its track and roadbed, which is equal to that of the best
steam trunk lines and which will admit of the low, long,
continuous runs at the highest speed known to-day in rail-
road work; (2) in the high maximum speed for which the
equipment is designed, which speed is over 60 miles pe:
lour, and (3) in the fast schedules that are possible, in-
cluding frequent stops, a schedule speed of 40 miles per
hour being obtainable, with stops every 3 miles. Tt 1s
evident, when these points are considered and fully ap-
preciated, that the electric interurban railway, having
gradually evolved from a local service, with a sehedule
speed of from 10 miles to 15 miles per hour along a
country highway, up to the present common interurban
schedule of 20 miles to 235 miles per hour on a private right
of way, is now to take another decided step in advance in
the matter of speed, thereby opening up to itself new fields
of usefulness. This will be practically the first electric rail-
way in this country to give a through service betiveen cities
38 miles apart, which will equal or exceed the best spee
made by the steam roads covering the same distance. It
is worth noting that while the through traffic between suc
cities as Aurora and Chicago would undoubtedly not be
such as to justify the operation of steam trains at half-hour
intervals. it has been sufficient even at the time of the open
ing of this new electric road, to take a majority of the seats
in the cars running between Chicago and Aurora at half-
hour intervals, even though the schedule of the electric
road is not as fast as that ultimately contemplated by the
management.
*® B i

In other words, the electric road having worked its wan
up, as a carrier par excellence of short haul local traffic, is
beginning to give frequent high-speed through service be-
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tween neighboring cities, and with every indication that it
will cover this field as thoroughly as it is covering that of
shorter hauls. It is the same old story, electric traction
lends itself to profitable operation of small train units at
frequent intervals, whether at high speed or low speed.
Steam does not. The most frequent train service gets the
susiness if it can land the passenger at his destination in
anywhere near the same time, and, in fact, experience has
proved that a very great increase in speed must be offered
« passenger to induce him to wait for infrequent trains.
[Futhermore, the frequent service creates a habit of riding
which makes business, which never exists with infrequent
service. It is through this created business that electric
mterurban roads have been able to exist and thrive.

So far we have considered mainly the bearing of this new
road on future work as a carrier of through business be-
tween cities. But the local service is in its way equally
remarkable, and likely to have an equally important bear-
ing on future electric railway work. This local service is
of a kind that has been much talked of among electric rail-
way engineers in the past few years, but of which, until this
road opened, we had no actual examples. It is a kind of
magnified elevated railway service, if we may be allowed
the expression. That is, the acceleration is very rapid an®
is carried up to a point where the current must be shut
off and the car allowed to drift but a short distance before
the brakes must be applied. Although the stations are
much farther apart than on a city elevated road, the maxi-
mum and resulting schedule speeds have been shoved up
correspondingly, so that the general form of the speed
diagrams for this local service is the same as on a city
clevated road, the essential difference being that the dis-
tance between stations is from 2ooo ft to 3000 ft. in one
case and 3 miles in the other, and the maximum speed 25
miles to 30 miles an hour in one case and 65 miles an hour
i the other. IHeretofore, electric railway companies
eperating in the outskirts of our largest cities and acting as
feeders to the elevated lines have confined themselves to
slow service over suburban highwayvs, leaving suburban
communities dependent upon steam suburban service for
anything like rapid transportation to the city. The road
under discussion, in connection with the Metropolitan Ele-
vated, offers rapid transit to suburban passengers living
from five to ten miles beyond the city limits, which will
equal, and in some cases exceed, the speed offered by the
suburban steam trains, figuring in the time required to
reach the downtown office from the railroad depot. From
this brief outline, it will be seen that it is certain that if
this new undertaking is financially successful (and all the
present indications are that it will be) it will mark the be-
ginning of an important new period in electric railway
Luilding, both as regards high-speed roads, over consider-
able distances, and local suburban traffic. Aside from the
interest centered in this road, because of the problems
which it will solve as regards possible passenger traffic, it
is needless to say that it is full of interest to the electric
railway engineer from a purely engineering standpoint.
The high maximum speed of the cars and the rapid ac-
celeration at the rate of 2 miles per hour per second, at
which the cars are brought up to maximum speed and the
unusual weight of the motor car equipment per car, are
features in themselves enough to arouse interest. To
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add to all this, it is generally understood that prepara-
tio.s are being made tor a series of very extensive tests
on this road, with electric cars, at speeds of from 70 miles
to 100 miles per hour and over. Electric railway engineers
certainly have reason to be grateful to builders of a road
on which the track conditions and power supply are so
good as to make such tests possible.
* ES *

The survey of the interurban situation around such im-
portant centers as Detroit, Indianapolis, Cleveland, Day-
ton and Cincinnati, as well as a consideration of the service
already given and faster service contemplated by the Au-
rora, Elgin & Chicago Railway, leaves no room for doubt
but that all places where local traffic is of any volume, it
will be taken care of by electric interurban and suburban
roads, resulting in the abandonment of evervthing but
through business by the steam roads. This has to a large
extent already taken place around the interurban centers
mentioned. Of course, there is a possibility that steam
railroads will see fit to head off this paralleling movement
by the introduction of electricity for handling local traffic.
Indeed, from the purely economic standpoint, it would
seem that steam roads could add a local electric service
cheaper than new electric railways could be built to parallel
them. However, steam roads have not seen fit to do this
in the past, and it is a question whether they will do it in
the future Lefore parallel roads have been built everywhere
that they would prove profitable. As we have many times
remarked, the opportunity for the steam railroad com-
ranies of this country to create a large local traffic by the
adoption of a local electric service in addition to their pres-
ent train service, has been excellent. It 1s missing the point
entirely to argue that the present local or suburban traffic
carried by steam trains is not profitable nor sufficient to
warrant investment in electrical equipment for local traffic.
It is the created business brought into existence by the
frequency of service that makes electric interurban roads
pay and would make a local and suburban electric service
pay on steam roads under proper conditions of population.

* * *

It Lias been too ofterr considered that steam and electric
roads are natural competitors. We have many times main-
tained that the proper relation of electric and steam roads
is for steam roads to follow out the same lines of policy
which they have been following for a number of years as
regards the better handling of through business, decreasing
the number of local stops and increasing the size of train
units, leaving to the electric roads the worlk of carrying the
local traffic, both passenger and freight. The electric
roads would thus act as feeders to the steam roads, carrying
at a profit the class of business which steam roads can
carry only at a loss. The efficiency of steam roads as car-
riers of through business would be increased because they
would be relieved of any hampering by local business. This,
of course, presupposes that the steam and electric roads act
in harmony. It would seem that the natural position of
the electric road as a feeder and carrier of local traffic for
a steam road would become so apparent in the course of the
next few years of operation that the owners of these prop-
erties would find some means ¢i getting together, either by
traffic agreements, the buying of controlling interests in the
electric roads by steam railway companies, or vice versa,
or by actual consolidation.
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THE DESIGNING OF STEAM POWER PLANTS

BY WALTER C. KERR

NERE is a great difference between the consideration
of power-plant designing and the description of a
power-plant design.  The latter is concrete and
limited to special conditions. It is, therefore, easy to de-
scribe, analyze and illustrate.  The former is less tangible.
In it good practice may be as widely variable as are the con-
ditions to be met. It does not involve a discussion of the
merits of apparatus so much as the methods and mecans of
adaptation. There are, however, principles and engincer-
ing duties which underlie the whole subject or design quite
unrelated 1o any specific feature.

The main object of this paper is to point out some of the
ways and nmeans by which the engineer should find it well
to deal first with the general and then with the specific
questions involved, also to indicate to the purchaser, man-
ager or securityholder something of the service he may
reasonably expect the engineer to render in making de-
terminations and plans underlying large expenditures.

While forming one of a series of articles on the engineer-
ing of interurban railways, the principles underlying the
designing oi steam power plants are scarcely limited to any
type of property, the limitations only appearing when
specific design is being adapted to the conditions of a given
property.

The mental attitude of an engineer in approaching any
undertaking has much influence upon the character of his
work. It is the well-balanced perception that gives due 1m-
portance to cach factor and enables all of the features to be
so corelated as to secure the best results.  Harmony and
consistency are of the first importance in the conception
of general features, and thecy are equally essential in the
design of specific detail to the production of a plant best
suited to its purpose.

Altogetlier too nuch importance is often attached to the
power plant as an end n itself rather than as a means to an
end, and when ¢ “ically reviewed by engineers it is usually
so considered.  Fhvercallv it is more or less a separate con-
struction, and, therefore, by apparent isolation. more readily
considered a thing apart from the system it serves, but
operatively it is not, and commercially it is not; it has no
true cause for distinction as a separate creation; it should
not be regarded as competitive with other plants, or 4 monu-
ment to its designer. It is the servant of its system, a
sharer of 1ts limitations, and to excel should be consistent
throughout with the commercial characteristics of the entire
property of which it forms only a part.

Certain interurban properties have had the benefit of a
civil engineer's disposition to consider the roadway the road
while suffering from inferior power plant and equipment.
Another may have profited by a mechanical engineer’s ex-
cellent power plant while losing traffic on an improperly de-
signedand constructed roadway. Anothermay have found an
electrical engineer's highest type of electric equipment quite
inoperative because the other 8o per cent of the property was
not in keeping with its excellence. Such anomalies are
usually not so much a matter of neglect as they are the
natural result of human talent working from a wrong or
too limited standpoint, and therefore not simultaneously

wielding skill of sufficient diversity.  This is sometimes un-

kindly called ignorance. Power-house design, therefore,
is 11 many instances, and notably in interurban railways,
quite inseparable from the general problem of producing
the entire property.

IEconomic commercial adaptation is the very essence of
good engineering, and takes precedence over all technical
detail, even over engineering standards and conventions,
and especially over preconceived desires and ambitions. An
engineer’s pérsonality and preference must be subordinated
to material and commercial requirements, and show chiefly
in the methods adopted to secure the required ends. There
is ample room for individuality in engineering work after
the impersonal elements have been disposed of along cold
lines of fact and nccessity. It follows that the engincer
must not be afraid of his facts, and it requires study to
know and mterpret the facts and conditions involved in
any engineering problem. It has been remarked that there
are more mistaken facts than theories.

The best lawyer may be the one who knows the most law
or he may be the best court pleader or the most sagacious
adviser on d:fficult legal points, but there can be little doubt
that the most useful lawyer is the man with strong husiness
instinct supplemented by legal knowledge and experience.
Similarly, vhile the most successiul engineer must needs
have enginecring skill, lie must, in order to achieve real and
permanent greatness, bave primarily a correct commercial
sense of the relation of structures, plants, projects and
undertakings to the world at large, financial risks and per-
sonal equations, and then be capable of applyving his engi-
neering skill to bring forth results. He must not forget
that operating cost is not only the coal and lahor cost, but
mvolves fixed charges, liabilities, deterioration, and to a
certain degree the possible future unsuitability of his worlk
to the then existing conditions.

The first requisite of a power plant is that it shall be so
adapted in cost, running quality and sufficiency as to give
the highest value and least risk to the securities underlyving
the entire property which it serves. This raises the ques-
tion, how far the engineer should enter the commercial and
operative field in the mterest of his client.
ly go into it too far.

He can scarce-
It is inconsistent with the profession
and the importance of its undertakings to assume that an
engineer is {0 close his eyes and proceed with work which
may, through his skill, be rendered technically good engi-
neering, yet by reason of conditions prove bad business.

To have been ordered is o excuse for transgressing oood
business principles without direct and explicit remon-
strance. Mere difference of opinion, sugested or implied,
is not the full performance of duty when an engineer with
his wide opportunities detects commercial defects in an
undertaking entrusted to him for design or construction.
If engineers more scrupulously and more boldly exercised
this function many properties would not have been con-
structed and their securities wasted. Whatever prospec-
tive opportunity may have led to financing a project, a
time arrives when a competent engineer with possession
of all the facts, together with knowledoe of costs, neces-
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sary to proper design and construction, 1s, or should be,
the best commercial adviser. Under circumstances adverse
to the project it should be his duty to take the initiative in
the protection of capital. This is partly because any man's
duty lies toward whatever chance throws across his path
regardless of instructions, conventionalities or professional
etiquette.
be the demonstration of why they should not be built at all.

Certain power plants, especially very large ones, may ob-
viously be designed with comparatively little reference to

The best design for some power plants would

the system served or to first cost—the problem being prac-
tically to produce as large an output as possible per square
foot of available area at the lowest operative cost.  Again,
power plants for certain railway properties must sacrifice
ultimate efficiency and other merits to low first cost, sim-
plicity and reliability, their chief mission being to furnish
sufficient power to operate a system within fixed charges
consistent with traffic obtainable.
judged balance maintained between allowable costs and de-

There must be a well-

sirable economies, and before this balance is determined
the problem too often drifts along the lines of least resist-
ance into the scttling of details before disposal of the larger
and more important elements.

Power plants must serve present needs, the immediate
future, and licve due regard for the more distant future.
That the future cannot be foreseen is no excuse for not
giving due hecd to what it will most probably require.  En-
gineering history shows that even much experience seldom
leads to placing large enough quantitative values upon fu-
ture requirements.

While it may be resented by some, it is nevertheless true
that too much power-plant design consists only of the selec-
tion of apparatus. Some would produce drawings to re-
fute this statement, but inspection will often show that
such plans are but little more than the pictorial arrangement
of apparatus drawings reduced to the same scale. It is
fearlessly statcd that many engineers do not know what
it means to design a power plant ; they merely arrange it on
the ground by inspection and selection. There are many
plauts containing the best apparatus that money can buy,
which, on engineering analysis, cannot be regarded as other
than operatively bad. They are not operatively designed.

The selection of apparatus and the determination of
power-house features with their many details intimately in-
volve methods of subsequent operation. Good judgment
must be exercised to weigh between the inefficiency of
crudeness and the complication of refinement. In this, as
in many other features requiring skilled judgment, it is de-
sired to emphasize the difference between believing that a
thing should be done and the practical doing of it. Too
often the nice distinctions between one thing and another
or a method and its alternative are considered, yet the de-
cisions are finally based en price, delivery, convenience,
minor expediency, or even unwarranted notions of the kind
that link preventable difficulty with extreme refinement and
complication. It is not always easy to be wholly consistent,
but a systematic engineering measure applied to apparatus,
design and method should carry with it the requisite cour-
age firmly to adopt the measured results.

Those who are fond of analyzing cause and effect could
outline a large number of underlying, fundamental requi-
sites for good power-plant design, but two are seldom men-
tioned which should be ranked first. They are: experience

STREET RAILWAY JOURNAL.

[VoL. XX. No. 14
in having actually conducted work of construction as dis-
tinct from Laving told someone else how to do it, and ex-
perience in operation after construction. The power-house
designof all countries is fullof academicwork of the learned
and guesses of the ignorant. The degree to which many
engineers are divorced from responsibility by having no
large contract relations noticeably weakens their judgment
or fails to strengthen it. This is most conspicuously seen
in features which of necessity must be creatively designed
and constructed, rather than bought as manufactured
product.

Another thing deserving attention is the tendency which
has sometimes appeared to specialize unduly. This is, per-
haps, less frequent of recent years, with the great improve-
ments in quality and variety of standard apparatus, but it
occurs sufficiently often to call forth protest. It is doubtful
if in most cases the refined improvements sought by such
means do not fall short of their object because of the off-
setting cost of the complication usually involved.

DBy way of simple illustration, a certain pumping plant
was very “specially” designed and installed in a way to
take advantage of high efficiencies where ordinary centri-
fugal pumps driven by any small compound engines of
standard make would have performed the service more re-
liably and would have required less fuel for their total oper-
ation than could have been bought for the interest charges
of the capital differences in the cost of the two plants.
Sometimes thiese things are apparent; again they are not
so plainly cvident. They exist more often than they are
apprehended.

After the property which a power plant must serve has
becn sufficiently studied to enable the design to be ration-
ally contemplated and the work of design is actually in
hand, come the manv more or less perplexing decisions
which are often hastily made to gain time or contemplated
until they hecoine so involved in a multitude of considera-
tions that final solutions are hard to reach. The way is
then paved for error. Some more bold than wise gain the
remporary admiration of their associates or clients by set-
‘with an axe.” It is often the so-called
“practical wav.” Tn fact, what is needed at just this junc-
ture i hard, careful work and much more of it than is
often put on power-plant design. A guess is occasionally
a good one, but a series of guesses too rarely succeeds to
warrant the mcthod so often adopted in important matters
which can be resolved into good engineering decisions by
the application of hard work.

Power-plant design involves something more than mere
drawings and specifications. It broadly includes ways and
means of getting work done, which in turn involves pur-
chasing and providing that all things come together in

.

tling evervthing

Proper sequence, reasonably on time and in condition for
crection. The failures in this art of construction can
always be shifted to other shoulders, for the fault is widely
Aistributed through broken promises, imperfect material,
inevitable delay, accidents, clerical error, misunderstand-
ings, insufficiency here and there, all of which lined up will
show that a fair degree of error spreads over all who have
duties or obligations toward the plant. But how about the
cuty of the engineer in so designing and broadly executing
his design in a way to forestall these numerous faults, de-
fects, neglects and the annoying, expensive and merit im-
pairing obstacles. The duty of the engineer is broad and
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he cannot wholly shift the responsibility when he does not
provide ways and means by which contractors and others
will be estopped from error, neglect and failure within
rcasonable limits. The mere stringency of specifications
and the imposing of penalties are inadequate, but the hand
and power of a competent enginecr, whom no one doubts
is an enginceer, compels accuracy and fulfillment.

I think it is a fair general criticism upon the engineering
of power plants, and more particularly those designed for
interurban service, that enough work is not done upon
them. They are not susceptible to strokes of genius. They
are not chiefly composed of devices designed by the en-
gineer, but rather an assemblage of machines, apparatus
and devices regularly manufactured, and hence obtainable.
There is too much presumption that things called by the
same name are substantially the same in fact, from which
follows a looseness in design and specification. It 1s a fine
engineering art to design, select, order, receive, erect and
put in operation all of a power plant and have it from
start to finish just what was intended. The sooner it is
recognized that most plants do not meet expectations 1n
their general performance and that the intentions underly-
ing their design were not quite as accurate as they should
have been the sooner will there be more hard work done in
getting all things right in the first instance, instead of try-
ing to improve by changes during the progress of con-
struction, or by remodelling after experience in operation.
No one can properly build a plant that has not been prop-
erly and completely designed. No one can concretely
design with hazy or uncertain ideas of what he is design-
ing. If the difficulties met in design are not solved thev
will usually gain added complications and new limitations
as construction progresses.

A complete power plant design is rare. It is never made
very quickly. The time for rough and ready methods has
passed. The expenditures involved call for the highest
skill and the most refined methods of determination. The
larger work is being given to those who have equipped for
this thoroughness, and those who would succeed must
abandon methods in which many of the existing power
plants have been thrown together and utilize all of the
best-known methods of the art to insure good practice.
however much the design of one may differ from that of an-
other.

The engineering developments of the last twenty years
have caused power plant design frequently to demand a
grade of service bevond the scope of individual effort.
Conditions have grown more complex, limitations greater
and the necessity of practicing economies more important.
Thus the skill of many men and many experiences must
often combine to produce results consistent with the best
state of all of the arts employed. There are some who
fully appreciate this, but more who do not. In it there 1s
food for reflection and an opportunity for any man to take
a conservative view of his own personal talents as com-
pared with such service as he might render as one of sev-
eral engineers of diversified talent co-operating in the de-
sign and conduct of extensive work.

When the columns of our engineering press publish the
plans of new power plants, with pleasant comments upon
them and their designers, it would seem ungracious to
dissect them and precipitate critical discussion which mieht
become personal, yet in these columns there have appeared
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plans of plants in which, by reason of inefficient design o1
buildings, a large amount of money could have been saved
with great improvement to the plants and their housings.
In one instance the same cost could have built a better and
more suitable building and equipped in addition the entire
If such facilities
were omitted because of expense, it must have been very
untrustworthy engineering that could have wasted more
than their cost in the inefficient design of the balance.
There is a plant in which external fireproof coal storage

plant with needed facilities which it lacks,

is provided, and coal and ash handling machinery is in-
stalled at large expense, vet the fuel needs to be rehandled
by manual labor. It happened also that enough room was
wastad within this power house to have held sufficient fuel
storage and appliances.

I have known a clever engineer in a few hours of hara
work to cut $50,000 out of the cost of a pewer house de-
sign, leaving a stronger and better structure than a less
perceptive engineer had created. Tlard work pays.

There is scarcely a more important feature for the
engineer to keep constantly in mind than first cost—not
necessarily the lowest possible first cost, but the warranted
cost.  This involves judgment, even nice distinction, to
secure sufficient quality without waste.

A proper sense of relative cost is also essential to good
design, and this can be cultivated by the exercise of care.
This sense is not simply the knowledge of costs, as taken
from formal estimates, and therefore more or less a matcter
of exact record even though it is largely acquired by the
making and studying of estimates. [t is rather the con-
stant accompanying cost sense that should unconsciously
accompany skilled design and which leads to no surprises
when final estimates are completed.

If there is any notable shortcoming in the engineering
design of interurban power plants it is the lack of sufficiency
on every hand. It is perhaps found less in foundations.
engines and electric generators than elsewhere, but seems
ever present in building structures, steam-making appli-
ances and accessories, coal and ash handling, piping, and
until very recently in switchboards. In all of the small de-
tails of the kind not furnished as articles of manufacture,
which are supplied in accordancewith the design and speci-
fications, or more often omitted and furnished as found
needed, there is a conspicuous lack of sufficiency, which it
is the engineer's duty to prevent by fore and not after-
thought.

Sufficiency, as broadly used, with reference to a power
plant is not easily defined, and while it may be illustrated
by specific example it is not the purpose of this writing to
attempt the detail of demonstration, but rather to direct
cngineering consideration by suggestion. Among the
power plant features which seem notably to require better
engineering than is now usually practiced, are type and
sufficiency of power house structures, feed-water purifica-
tion, feed-water saving, furnace efficiency, steam piping,
protective devices for electric circuits and the proper co-
relation of all features with each other.

There is no roval road to the elimination of all of the
errors and difficulties which beset the path of the engineer,
but if he will continually use his best senses and the knowl-
edge of others, who know more than he, and do enough hard
work it is probable that he will find a way to do credit to
his profession and justice to his clients.



HANDLING FREIGHT AND EXPRESS ON INTERURBAN
ELECTRIC RAILWAYS

BY ALBION E. LANG

HE transportation and handling of freight and ex-
press by the interurban roads of Northwestern
Ohio have presented the same problems and
reached about the same degree of development as else-
where. This feature of electric railway business 1s gener-
ally treated as of secondary importance to the financial suc-
cess of the roads, hence provision is, or usually has been,
made for it only 2s necessity has actually required.

& Maumee Valley Railway, the interurban roads which
are now in operation. They enter the city over the tracks
of the Toledo Railways & Light Company, having prac-
tically a uniform traffic arrangement.

I'reight cars run alongside a regular freight house on
one side, and a large unloading platform on the other, as
shown in the accompanying cut. Six cars can be accom-
modated at the same time, and room is left for growth.

o

C EXPRESS
E HOUSE.

ELEGTRI
- WARE

UNION INTERURBAN

In practice the term freight is all-embracing, covering
all classes and grades of goods and merchandise, perishable
and non-perishable, as well as such as are handled by ex-
press companies. Ireight is usually handled in single cars,
and 1s taken on at stations or sidings, carried to its destina-
tion, and unloaded in stations, or in the street, according
as means have been provided. In Toledo a central loca-
tion has been provided, on private grounds, by the city
company for the Lake Shore Electric Railway, Toledo &
Western Railway, Toledo & Monroe Railway, and Toledo

FREIGHT STATION AT TOLEDO

There is ample space for drays to load and unload, the
floor of the freight house, as well as the unloading plat-
form, being on a level with the car floor. Cars are run at
such hours of the day and night as least to interfere with
regular schedules of passenger cars. At present cars back
away from the freight station over a Y to reach the proper
track for the return trip, but a connection will be made
later with tracks on a parallel street, enabling them to be
looped in either direction. The freight station faces on
Huron Street, and extends through to Superior Street,
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cars switching into the yard from the latter. The prop-  developed, because of the fact that none of the roads
erty is owned by the city company, and each interurban  has sufficient facilities in the way of cars and power to

company is charged a certain rental. There
is more than sufficient space available to
double the present facilities, both in the way
of buildings and platforms.  The present
freight station is a substantial one-story
brick warehouse, the front of which is par-
titioned off for the office.

The schedules of the several roads are
arranged so that the freight cars do not
leave the station at the same time. In this
way the work is equalized throughout the
day,and the tracks are seldom overcrowded.
The Lake Shore Electric Railway operates
six freight runs, three cars a day cach way.
The Toledo & Monroe and the Toledo &
Maumee Valley have two cars each way
apiece, while the Toledo & Western has two
runs out of the station each day, but they
are double headers, one car for eachdivision.

HEAVY FREIGHT TRAIN ON TOLEDO & WESTERN RAILWAY

take care of all the business that could be

secured by them were it pushed. Notwith-
standing the fact that one interurban, the
Toledo, Bowling Green & Southern Trac-
tion Company, has not attempted to take
any freight business because of lack of
power,while the other roads are practically
turning down business, through lack of
proper facilities, it is claimed that the

”

freight business of the Toledo interurbans

Do o

Peg——— | already exceeds the express business of the
S steam lines into Toledo. The reason for
the rapidly increasing popularity of this
service is the fact that it is practically ex-
press service at freight rates. Each road

has its own scale of prices divided into

FREIGHT TRAIN IN SYLVANIA YARDS OF TOLEDO AND WESTERN RAILWAY classes, chargcs bcing made at so much

The departure of cars is scheduled as
follows:

Toledo & Maumee Valley, 9 a. m., 3 p. m.

Lake Shore Electric, 7:30 a. m., 12 m. and 3:30
p om.

Toledo & Monroe, 10:40 a. m., 4:40 p. m.

Toledo & Western, 11:45 a. m. and 7:25 p. m.,
both double-headers.

Besides these regular cars extra cars are
frequently operated. The Lake Shore
Electric sends a special meat car out of
Toledo every day, and the Toledo & West-
crn brings a special milk car into the city
cach morning. Special carload lots are
hiandled at special rates, the Toledo station
agent being authorized to give a carload
rate over any of the roads. Mlillz is handled
Ly all the roads at a straight rate of 14
cants per gallon for any distance. Milk
tickets are sold by the general offices and
agents of cach company. The minimum
charge for any article carried is 25 cents.

While the freight traffic of the Toledo
interurbans has passed the experimental
stage, it can hardly be said to be fully

\

SPECIAL FREIGHT DELIVERY BY ELECTRIC LOCOMOTIVE
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per hundredweight.  The class of any article 1s determined
by the regular official freight classification tariff used by ali
The scale of prices for the several roads is
shown in the table on this page.

Very little ireight or express is carried in combination
cars on the lines entering Toledo, but in other sections
this 1s commnion practice. One agent, with the necessary
help, attends to all shipments and receipts at the Toledo
headquarters, and is paid by the several roads, in pro-
portion to the tonnage hauled by each. Other expenses,
such as telephones, stationery, fuel, etc., are paid in like
manner. The freight station is managed by a committee.
composed of the general managers of the companies inter-
ested. Each year a general manager for the station is
elected from the members of this committee, the present
imcumbent being L. E. Beilstein, general manager of the
city company and the Toledo & Maumee Vallev Railway.
The Toledo & Maumee Valley Company advances such
money as is required during the month, and settlements
are made each month at a meeting of the managing com-
mittee. The city company pays nothing towards the main-
tenance of the station, but it receives a percentage of the
income derived from ireight by each road, figured on the
mileage handled. The station is in charge of K. W
I“isher, who has had long experience handling freight. IHe
has five assistants in the freight depot, and the car crews aid
in loading and unloading.

The business of each road is conducted separately, and
there are separate blanks of all kinds, so that although it
is a union freight station, it is at the same time practically

steam roads.
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CLASSES
NAME OF SYSTEM AND STATIONS I
1 2 3 4 | 5 6
lLake Shore Electric Ry. Co
Genoa........ ol B 1% 1% 7 | ’
Woodville.............. 7% | 7% 18| 7
Hessville .............. 1% 1B 1% 7
Gibsonburg........... 7% | 1% 1% | ok L
Tremont............... 7% 0 1% 14 l 7
Clyde.................. 9% | 9% 9 8
Bellevue ............. 10} | 10% 10 8
Monroeville............ ''14% | 13 12 10
Norwalk............... 4% | 13 12 10
Toledo & Western Ry. Co. } % y
Sylvania ................ 7% 7Y% 7% 7 5 3)2
................... | 10 9 8 7% | 54 4%
Bllssﬁeld ............. 1 10 8 7% 5% 4%
Palmyra................ 12Y% | 11% 9 8 6 5
Adram.......... ...... T3 12 10 8% 6% 5
Berkey *............... (11 |10 | R8¥ | 7B | 6 5
Metamora.. ............ liz |11 | 9 3% | 6% 5k
Whiteville ............. 13 12 ) 8% | 6% 5%
Seward*.............. 13 12 0 8% | 6% |5k
Lyons:s:wee: cosesemes © 13 12 10 84 6% | 54
Densen*............... 15 12 10 8 | 6% | sk
Morenci.......oouue.. .l 15 12 10 8% | 6% | 5%
Toledo & Monroe Ry. } |
MONroe..........uoue.. I 12 11 8% | 7% | 5% |4
Erie..coviiiiinninn. .. 1 10 8 7 | 5 3%
Tol. & Maumee Val.R.R. Co
Maumee ......cooun... | 18 7% 7 6 5
Perrysburg...... ..... L7 | 7% | 7 6 4%
Waterville............. | 7% | 7% | 7% | 7 5

* Prepay srtalion.

a station for each road, and is conducted exactly as are
the single stations on the several roads. A way bill ac-
companies each shipment. When freight is received from
the consignor a receipt is made in duplicate, one copy

FREIGAT TERMINAL YARDS OF THE TOLEDO & WESTERN AT WEST TOLEDO




OcronEr 4, 1902.]

being given to the consignor and the other kept on file for
reference and tracing. When goods are delivered to the
consignee a receipt is received in duplicate, a copy going
to the consignor. A book of cash receipts and cash dis-
bursements is kept, also a record book of freight bills re-
ceived.  An abstract of freight way bills received and for-

The Dayton & Troy Electric Railway Co.
Abstract of Way-Bills Forwarded.

From Office, State of ...
Enter Way- Bills Alphabotically, £ Ofices 3ppess on List of Agencies. Ini i
F -
The Dayton & Troy Electric Railway Co.
Statement of Way-Bills Recelved at Offlce, State of
Eotr Way -Buls Alphsbatically, 5e Ofices 3ppear on List of Agsnoles. From, te. 10, Inclusiy
¥ Aad for Dedasetlons
s o v 05250t | oon omanons [| TSEZ B fencun [[S535, farsipent | e

THE DAYTON & TROY ELECTRIC RAILWAY COMPANY.
SETTLEMENT SHEET.

FREIGHT AND EXPRESS RECEIPTS AT. STATION,
From. 190......to. — 190....... inclusive,

DEBITS. Amount. CREDITS. | Amount.
Uncollected bills 1ast FEPOTL .....neenneecanenncioneecanoaen. ] Vidvance ckarges as per abstract.

Charges to collect on . B. Pecd as per statement].... Vimt. of uncollected dills as per statement below,...

Amt. of prepaid as per abdstract.,... Remittances as per st t below. .
Underckarges as per statement. o KAmt..of Prepaid Deyond cuqivcucuissssssnsesnsssessia
Miscellaneous as itemized below. ......eneeens'f-er ..|Deductions as explain'e[i on W.A....

- Miscellaneous as itemized delow
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business in January, 1gor. At present its freight cars oper-
ate only to Norwalk, but it is expected that in a short tine
the through business to Sandusky and Cleveland will be
opened up. The Toledo & Monroe Railway, 22 miles in
length, commenced freight operations in July, 1go1. Tt is
being extended to Detroit. The Toledo & Western com-

FREIGHT BILL. No...
CONSIGNEE.... .. . STATION ...

For charges on asticles Way-Billed from... w ¥R G

e af

BATE 7 WAY-BILL. L || Adesnces

Weight. | Rate. ’Jni&x ]

Received Paymeat,

DRAVAGE, || | .

..... : TIPS | e :
Origioal pald Frcigbt Blfis shoald accompany ali cialms for over chorges, loss or damage.

ronm N0 13

FREIGHT RECEIPT, o,

CONSIGNEE ....... . o STATION = 5 & o

To THE DAYTON & TROY ELECTRIC RAILWAY CO., D-.

For charges on asticles Way-Billed from ..

e ARTICLES AND MARKS. " wronce

DATE OF WAY.BILL.

CONSIONOR,

Original Polnt of Shipment.

Recelved the above described property In good coodition. TOTAL TO GOLLECT, |}

Connectlng Lise.

Consignee. BRAVACE, |[.

Date._ oo e L

Balenceidue AGent...coiseessssisinvssssei s |onn, Balance due COMPARY - e oesoer e . .
otal T W - The Dayton & Troy Electric Railway Company.
Uncollected Freight Bills to Date, Remittances of Freight Receipts. RECEIPT BOOK. —
_lé:‘TVL“-L&T VAY BILL FROM, 4} At ;‘;ﬁfﬂ L;T Delivered to Messenger. { o DATE. | WAY BILL_ | WAY BILLED FROM WAY BILLED TO RECEIPT.
i I sl
I 7 B !
ni Via' FREIGHT 5
A ‘Way Bill No. : MaMUA e ey SVt oan 2 n A = = = 2 A R et e e D) O
The Dayton & Troy Electric Ry. Co. | vie EREICET.  way Binno............. 0
Freight and Express Department. Freight Way Bill from ... BRI NI
No. Pkgs. | ARTICLES. Recd From CONSIGNEE,” DESTINATION. Welght. | piate, [acedc, | Our Charges [Total o Coltect | Amt. Prepaid. | yogmitor R b oty R e et b ot s et

. m : ’
The Dayton & Trey Electric Ry. 00, | viapxprESs! wayminiNo. . S S
Freight and Cxpress Department. Motiey: Way: Bill froii s v e S0 ve s s .
o Pigs | AMICLES. | o from, CONSIGNEE, DESTINATION Valit, | 5o, [y, | Our Charges [Tota to Collort | Amt-Propail | ypbimton, —[oce S00 s e i 0

FORMS AND HEADINGS ADOPTED BY FREIGHT AND EXPRESS DEPARTMENT OF THE DAYTON & TROY ELECTRIC RAILWAY

warded is sent to the auditor of cach road once a month,
as well as a monthly balance sheet. There are also blanks
for freight over, short or damaged, and for the correction
of errors in way bills.
treight and express departments of interurban roads are
herewith reproduced.

The Lake Shore Electric Railway started its freight

Many of the forms used in the

menced operations to Sylvania in September, 1gor; at
present 6o miles of road are in operation, one branch ex-
tending to Morenci and the other to Adrian, Mich. The
Toledo & Maumee Valley has 21 miles of road, including a
branch to Waterville.
March 1, 1902, when the freight station opened for busi-
ness.

It commenced to carry freight on

It will be seen, therefore, that it is too early to make
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TRANSIT RECORD.

Every Messenger, Agentand Trana-
fer Man through whose hands this
Way Bill passes must stamp his name 5
and check mark in regular rotation 8
hereon.
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The Dayton & Troy Electric Ry. Co.

FREIGHT AND EXPRESS DEPARTMENT.

[Vor. XX. No. 14.

shipments which have been
made over the Lake Shore
Electric  Railway
the city limits.

An interesting feature of
the statement is that the
outgoing  shipments are
more than double the re-

outside

Amount of Bill for Collection.

Charges for Return of Money.

MESSENGER. ck. Mk. ¥ Tolal Amount to be Returned. :
- ceipts, and that they are
I ‘ From constantly increasing at a
PSRl | RN much greater rate. At first
2 glance this might be taken
____________________________________________ to indicate that the enter-
3 On prising merchants of To-
; ledo have been more prompt
; """"""""""""""""""""""""" to realize the benefits of the
new system than the citi-
""""""""""""""""""""""" zens along the several
5 Date of Shipment. 19 roads, but, as a matter of
-------------------------------------------- fact, the contrary scems to
6 \ be true. The country store

C.

Bill to be Collected on Delivery of Goods.

0. D.

lkeepers, in the ma-
jority pay the

who,

of cases,

freight Dbills, make a point

NOTICE.

Goods Way Billed t0

to order goods purchased

Every article (either freight or ex-
press) must be accompanied by a Way
Bill and if received en routeor at des-
tination without same it shall be the
duty of Agent or Messenger to make

inahility to co

such

NOTICE TO SHIPPERS.

Goods received by this Company subject to O. O. D, are accepted
only under conditions of 1ts Recelpt and Instructions to its Agents.
It dellvery ot §oods cannot he effected within 80 days, on account of

lect the amount due on them, the shipper agrees that

the same may be returned to him and that he will
for transportation hoth ways, and that lability of this Company for
%ropeny while in its possession for thé purpose of collection,
shall be that of warehouseman only,

in the city to be shipped by
The
this is evident.

interurban express.
reason for
The country merchant steps

to his telephone and calls

pay the charges

an ¢Over’” Way Bill from the marks

on the package.
instroct!

NOTICE TO AGENTS.
1 employes through whose hands this C. O. D. passes will he
held resfonslhle for the same and must adhere to the Company's
ong concerning C. O. D. matter, as given in book of rules.

up the Toledo wholesaler,
directing that the goods be
sent on the next car. It is

NOTICE TO MESSENGERS.

REMARKS
an everyday occurrence for

This W. B. must be delivered to

merchants in Adrian, Mich.,
or Norwalk, the latter 65

Agent atstation named on opposite

miles from Toledo, to order

side. In case the goods are delivered

coods in the forenoon and

by messenger it shall be his duty to
receive consignee’s signature on face
of Way Bill before turning same over

Counted and Sealed by

have them delivered in the
afternoon. \With sharp con-
nections on the part of the

to Agent.
BACK OF FREIGHT AND MONEY WAY BILLS
comparisons as to the growth of monthly shipments and

receipts of freight on any of the roads, but the following
figures for the month of June, 1902, are interesting:

Receipts Shipments

in pounds in pounds

Lake Shore Electric Railway........... 220,573 803.041
Toledo & Maumee Valley Railway...... 50,574 241,570
Toledo & Monroe Railway............ 232,003 272,755
Toledo & Western Railway............ 350,712 804,378
Total Toledo Station. *4()5 862 2,122,347

The tonnage receiv ul at the electric freight station (1111—

ing the month of July was reported by the management as

follows:
Pounds
Out-bound . ... ... o i i e e 2,416,300
In-bound . ...oviirii i i e i 854,201
Total received and (drwarded. ; 3,270,681
These figures do not mclu(lc the uulozul shipments

which are made over the Toledo & Western from its termi-
nal station in West Toledo, neither do they include similar

AGENT'S MEMO.

wholesaler it is possible to
L BILLA 0 BE GRELEEFER deliver goods within three
hours at any of the towns
in this large zone. Some of the good housekeepers in a
large city bave waited longer for a basket of groceries from
the corner store.

The plans for the future point to the development of this
utility in new directions. Some of the Toledo wholesalers
are agitating the question of laying spurs into their ship-
ping sheds, thereby shortening the time of delivery and
saving drayage. The Toledo managers are also seriously
considering the purchase of inexpensive box cars to be
used as trailers. The idea is to have them built similar in
appearance to the present freight cars, and to be drawn by
the electric cars, one at a time. Under this plan the
several roads could interchange carload shipments. For
instance, when the Lake Shore Electric Railway is com-
pleted carload shipments could he made from Cleveland to
Detroit or to Adrian, Mich.

So much for the interurban lines entering Toledo and
the freight and express business of that territory. There

are many other sections of the country in which similar de-
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velopment may be noted. It will be especially interesting
to refer to the efforts that have been made by individual
companies, including some that are not favored with the
patronage of large cities. The experience of the Cleveland
& Eastern Railway in developing the package freight husi-
ness of the section in which it operates, was very thor-

FREIGHT BILLS PAYABLE ONLY IN BANKABLE FUNDS.
NOTICE.
Freight Office Dayton & Troy Electric
RAILWAY CO.

Which are ready for deiivery to you on
payment of Freight and Charges, $--______________

Make Checks payabie to ‘‘Order D. & T. E. R’y. Co.”

N. B.—All Freight Bills to be paid before the Goods
are removed from the Station.

The contract of this Company, as common carriers,
énds upon the arrival of Goods at our freight stations;
and if consignees are not then ready there to pay
charges and receive the goods, we dispose of them in
thebest macner we can, and hold them as gratuitous
warehousemen for twenty four hours from the time
they arrive, subject ouly to the risks of such ware-
housemsen,

The Company will not be responsible for Damage
from ordinary Leakage, Breakage or insufficient
Cooperage; and no Damage wili be allowed after the
Goods leave the Station, uniess by consent.

_____________________________________ Freight Agent.
£®~RETURN THIS NOTICE.

NOTICE OF FREIGHT AWAITING PAYMENT OF CHARGES

LOCAL POINTS
«OF.. 190
Dayton & Troy
ELECTRIC RY. T0. e et nn
Piqua .
Farrington
E%(ll‘(e);n Hereafter and until further
Cowlesville notice we especially desire that
Tippecanoe Cy. all goods ordered by freight cons-
Evanston signed to points on the D. & T.
Ginghamsburg Ry. be shipped via thatline when
Vandalia practical to do so.
Chambersburg
Ebenezer e e
Dayton (oVER)

NOTICE TO SHIPPERS

oughly described in the STREET RAILWAY JoURNAL of
May 31. This road passes through a farming country and
has developed a large milk carrying trade.

The Steubenville Traction & Light Company, of
Steubenville, Ohio, recently established a freight depart-
ment, but the volume of business handled is as yet rather
small. The management reports, however, that the indica-
tions are favorable, as the service is appreciated quite gen-
erally. Unlike the Toledo practice, freight is handled on
this road in combination cars, and in the principal towns
along the line stations have been established, but the com-
pany does not as yet maintain delivery wagons. The rates
are not so high as the express rates, but are slightly in ad-
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rance of the steam railroad freight charges. This is per-
missible,as the service is much superior to that of the steam
lines. Blanks used by the large shippers and also the
duplex excess tickets, which are carried by the conductors
on the line and issued for all small shipments, are repro-
duced, together with a photograph of one of the combina-

tion cars which are operated in this service. These cars arc

©of the following dimensions: Iength of body, 30 ft. g ins.:

length of platform, 4 ft. 5 ins.; length over bumpers, 4o fit.
8 ins.; width over all, 8 ft. 2 ins. The paggage room is the
length of four windows, about 11 ft. 6 ins. The passenger
compartment is finished in white birch.

The Dayton & Trov Electric Railway Company, of
Piqua, Ohio, has developed a very satisfactory system of
accounting for freight and express service, which may
Way
bills are made in duplicate by having every alternate sheet

prove valuable to other lines of a similar character.

in the pads plain, cheap paper. and using carbon paper
between the sheets.
freight and money.

There are two styles of way bills—
Every article transported must be
billed whether company business or not. The messenger
has a receipt book in which he takes a receipt for every
bill delivered. The goods are checked by the bills in prac-
tically the same manner as is done by the express com-
SHIPPING ORDER
THE STEUBENVILLE TRACTION AND LIGHT COMPANY.
(——

Shipped by
Via THE STEURENVILLE TRACTION AND LIGHT (
v of contenls of packages yukna

Ohio,

190 —~

OVPANY, the property o

marked, consigned

CONDITIONS
& Light Co sleatl beatnll | fron

€ ahall 1 be 11

ting tron

trom th

ther, h
y 1o v
¢ 1o articles con-

WEIGHT

FORM TO BE SIGNED BY SHIPPER, COPY SENT TO THE
CONSIGNEE AND THE THIRD, SIGNED BY AGENT,
KEPT BY SHIPPER AS RECEIPT
il v (01312188 883388 8]e|o|s = @x*r+z| g =
| 3 [E——=— AT = o T ‘ i b3
182 P8 o o Elgalsn s @[5z F=lo |5 zl2l5alzle] |~3 W
| ;| S B LOTe - ) el Bl gle
wle o (=i B3z ioiaalslezgalS |2 B 212 5 250 7| Fled
2004 |y |—— 2|5 5225|250 Riel - 1B1E[52)°|2 233 -
as e g EET NIRRT 2 -~|"E 23 5227 E<
22\3‘1uv ext, D R - = R §7Em
Sal e sy READ THIS CONTRACT. EEA]
26 9 {ocr : The Duplex Ticket must be punched before It 1 detahed frons the book - g’l-
10 | and one halt ; 1o consignor, who will recelve five cents for it upon presen- = —
26| Noy tation at the Company's 0! teubenville, 0., 031t will be received adone fave =2 m
11 oec upon any une of the Company's disislons, The Compuny is nat responsible for 24
12 ente delivery of freight to consigiiee, but will deliver sime at its freight depots, Y
13| 7PN | Phwreestabitsiied, otterslse at side of rowdway, on side ufatre 3=
g: jaj 192 aversed by this rallway and nt regolar stopphae pla r—h; =< 5
1903 em 9
16 =
311611904 ) Company i fiot linbix for loss or damage, Al [Feih? offered must have addrs z2 B
1905 | of Consizies fdainty marked on outside of package oF it will 1oL be peceived, i 2
DUPLEX FREIGHT TICKET
- ¥ r ) N _ o _— =
panies. \When goods are delivered by the messenger be-

fore reaching the station he gets the consignee’s receipt in
the space provided, but when delivered by the agent an
expense bill is made. Settlement is made every ten days
by the agent on blanks specified as “Abstract Statement”
and “Settlement Sheet.” Two classes of service have been
developed, freight and express, and these are indicated on
the way bill. In larger stations the company has its own
wagons for express service, but in the smaller places it pays
20 per cent of the charges for delivery to the parcel delivery
wagons. It has through billing arrangements with the
Southern Ohio Express Company, which operates on the
Southern Ohio Traction Company's cars, and its express
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rates are considerably under those of the old express com-
panies, being calculated on the regular graduated scale.
The freight rates are about one cent under those of the
steam roads. Two 53-ft. freight cars are employed.

One
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Traction Company, is conducted by the Southern Express
Company. When the Southern Ohio properties were first
consolidated the express business was placed in the hands
of the Wells-I'argo Express Company on the same basis

that it operates on steam roads. The net

returns to the traction company were not
satisfactory, however, and it was decided
to conduct the business itself. The South-
ern Ohio Express Company is a distinct
organization, incorporated with a nominal
capital stock of $2,500. The traction com-
pany furnishes the cars, crews and power.
and reccives 10 cents per car-mile for the
mileage of the freight cars. At present the
company cperates two 35-ft. freight cars
between Cincinnati and Dayton, making
two trips each way per day. Appreciating
the possibilities of this business the com-
pany adopted at the outset a broad policy,
purchasing thirty first-class wagons and

COMBINATION CAR OF

of these makes two round trips every day between Piqua
and Dayton. It runs on a schedule and is handled by two
men. The company has a freight classification which is
identical with the regular railroad classification, and rates
are fixed accordingly. Arrangements have been made for
way billing freight through on the lines of several of the
traction companies which enter Dayton, by a division of
the charges and sharing the expense of transfer.

The Mahoning Valley Railway Company, connecting
Youngstown, Warren, Niles, Girard, Lowellville, Struth-
crs, Mineral Ridge and Leavittsburg, Ohio, has developed
considerable freight and express business in its territory.
At this time it is operating two closed cars, built especially
for freight and express service. There are three men on
ach car, the conductor, motorman and

STEUBENVILLE TRACTION & LIGHT COMPANY

teams, sending out numerous solicitors and
establishing stations in the leading towns in
the territory it intended to occupy. [For a
time the net loss was quite large, but persistent efforts
turned the tide, and this year it is estimated that on the
present basis, the net profits of the express company will
e about $10,000 for the year. During the last few months
the gross receipts have amounted to between $3,000 and
$4,000 per month, and it is now making such substantial
gains that it will soon be necessary to purchase additional
freight cars. The company uses the traction company’s
passenger and terminal stations in Cincinnati, Hamilton,
Middletown, Franklin, Miamisburg and Dayton, paying
half the expenses of the maintenance of the station in ad-
dition to maintaining its own agent. Under this arrange-
ment the operating expenses amount to about 75 per cent
of the gross receipts, leaving a surplus of 25 per cent, which

laborer. Freight depots have been located
in each city and village through which the
line operates ; but these stations are planned
differently, owing to varying conditions.
In Warren, Ohio, space is rented, for in-
stance, in a shoe store, and the shoemaker
looks after the freight business. At Niles
a depot has been built especially for freight
Lusiness in connection with the company’s
power house, and the man who acts as de-
spatcher at that point looks after freight
and packages. At Girard, Struthers, Low-
cllville, Ohio, and New Castle, Pa., the
company has buildings of its own, which
are used as passenger and freight depots.
At Youngstown, Ohio, and at Edenburg,

Pa., there are freight rooms in connection
with the stations, the despatcher looking
after the freight. The company does not
maintain delivery wagons, neither does it use combination
cars. The policy of the management is to keep the pas-
senger traffic entirely distinct from the freight business, as
it believes that otherwise positive damage is done to one,
while the development of the other is greatly retarded.
The package freight business of the Cincinnati, Dayton
& Toledo Traction Company, formerly the Southern Ohio

MILK TRAIN ON CLEVELAND & EASTERN OHIO

is going toward the reduction of previous losses and for
improvements to the service. Of course the traction com-
pany derives a good profit under the arrangement,

As before stated, delivery wagons are maintained in all
the leading towns, and in Cincinnati and Dayton the
wagons have regular routes, making four trips per day, to
over 1500 leading business houses. The business is closely
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followed up by solicitors, and country merchants along the
line, in ordering from jobhbing houses and city merchants.
direct that goods shall be shipped by this route.

The company has an arrangement with the Dayton &
Xenia, the Dayton & Troy, Dayton & Northern, Dayton,
Covington & Piqua, Dayton, Springfield & Urbana, and

SOUTHERN OHIO ' EXPRESS CAR AT CHAUTAUQUA GROUNDS,
BETWEEN FRANKLIN AND MIAMISBURG

Dayton & Western roads, whereby goods are shipped clear
through to points on these lmes, the receipts being prorated
according to the mileage handled. With some of the lines
the company has an arrangement whereby their express
business is handled in Davton. In shipping to Springfield
goods are sent to Xenia over the Dayton & Xenia, and
then to Springfield over the Springfield & Xenia, the rea-
son for this roundabout route being that the last mentioned
line is controlled by the same interests as the Cincinnati,
Dayvton & Toledo. Recently a carload of ponies was
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completed to Piqua, affording connection with the Dayton
& Troy Electric Railway, it is probable tlie Western Ohio
freight business will be handled by the Southern Ohio Ex-
press Company, and goods will be shipped through from
Cincinnati to Lima and later to Toledo.

The experience of the roads whose methods and equip-
ment have been described may be accepted as fairly repre-
that of similar in  other parts of
the country.  Of course it is well known that the amount of

senting systems
freight and express to be carried by the interurban road,
and the profit arising therefrom, cannot be estimated in
advance with the same degree of certainty as that of pas-
sengers, hence it is not usual, nor would it be wise, to in-
vest great capital to provide for it until circumstances in-
dicate its possibilities.

The Toledo & Western Electric Railway, now entering
Toledo, which has been mentioned before in this article,
traverses a territory not touched by steam roads, and it is
carrving all kinds of freight in single cars and trains, and
realizing, 1t is claimed, a fair profit.
clectric roads similarly situated. The value of the ordinary

Dut there are few

clectric road, however, does not depend upon its ability
or capacity to carry freight or express. Its value is only
enhanced thereby.
ryving freight and express as rapidly as can be done with

[t should develop the business of car-

fair profit, and trust to the future for improved methods for
enlarging and improving the same. Right here then 1s
where the builders and operators of interurban roads
should exercise the greatest scrutiny and judgment.

The originator or promoter always calculates upon de-
riving a considerable revenue from the carrying of freight
and express, but it appears to me to possess many elements
of uncertainty at the present time, where there is steam
road competition. Express matter, at express rates, in
sufficient volume to demand the full use of a car, or cars,

will undoubtedly make an edequate return

SOUTHERN OHIO EXPRESS CAR AT MIDDLETOWN

shipped through from Cincinnati to Springfield by this
route, but no effort is being made to work up this class of
through business. By reason of the fact that the various
interurban roads entering Dayton maintain independent
freight stations, it is necessary to transfer through ship-
ments, and a union freight terminal, which has been talked
of for some time, would effect a great saving of time and
expense of transfer. At the present time the Western Ohio
Railway, which is controlled by the same interests as the
Cincinnati, Dayton & Toledo, is conducting a package
freight business on a small scale. As soon as this line is

on the capital invested to provide for it.

The question whether express matter
shall be handled by the road itself or en-
trusted to a company to be owned or con-
trolled by the same ownership, demands
careful consideration. In some
several interurban roads have formed ex-
press companies among their own stock-

cities the

holders, to do business under contract with
these rcads, thereby separating the liability
and securing more efficient management,
and at the same time retaining practically
all the profits arising therefrom.  The wis-
dom of so doing, however, must depend
largely upon local conditions. The time
will come when existing companies will he
secure contracts with electric roads
if not better, than they now have

eager to
on terms as favorable,
with steam roads.

But as to the profit of carrying freight at steam road
freight rates there is great doubt, unless cars can be oper-
ated in trains and exchanged with intersecting steam or
electric roads, as is now done by the steam roads.

If necessity be indeed the mother of invention, we may
reasonably expect that the future will provide means and
methods of making the freight and express business of the
Tnterurban Electric Railway much more profitable than
present conditions seem to indicate.



THE ACCOUNTING

DEPARTMENT OF

INTERURBAN RAILWAYS

BY W. B. BROCKWAY

LE evolution of cheap transportation for short dis-
tances which has occurred during the last half cen-
tury has been remarkable. The rapid changes

from the ommibus of fifty or less years ago through
the horse car, the cable system and the steam elevated to
the electric system of to-day has made it possilile by the
rapidity and cleanliness of the latter to link towns and
cities together by interurban systems and to 21l up the
spaces betwen them with houses and factories.

There is one branch of the operation of these systems
which has had its problems to solve and its sleepless nights,
too, but the public has seen very little of them., Each
change of method in operation has caused the accounting
department to make its changes accordingly. And while
the financial and operating men have been cognizant of the
changes, the general public has not marked 1t, except
when, here and there, a company has added another title,
that of auditor, to its list of officers.  But even to-day the
sweeping growth of this rccognition can only be gained
by comparing the official lists of officers for the recent year
of 1895 with the present year. That this recognition is ap-
preciated by the accounting officer goes without saying.

When the first interurban companies were formed they
had no precedent to guide—or confuse, as you please—and,
as the operating department made its first endeavors of
operation along the lines of purcly urban companies, the ac-
counting department naturally tried it also. The account-
g department worked faithfully along these lines some
time, and as late a date as 1897, when the statement was
made that “interurban and street railway accounting in the
details of the operation are dissimilar, while interarban and
steam railway accounts in the same way have more in
it was received doubtfully. DBut suddenly,
caused somewhat, no doubt, by stcam competition, it was
recognized that almost the only similarity between urban
and interurban roads was electricity as a motive power, and
the running over a short mileage of city trackage. Then
the pendulum swung to the other extreme, and to-day we
have interurban cars operated by train despatchers, sub-
stantial station buildings, cattle guards, air brakes. mileage
tickets, express, freight and baggage cars, rotary snow
plows and numerous other conditions which have made it

common,”’

necessary to have accounting in accordance, and so inter-
urban accounting became a class by itself.

When this change or awakening came there came suc-
cess and the companies multiplied. Tt is quitc true that
the accounting department has kept pace with its new con-
ditions, so that to-day an accountant must approach the re-
quirements of an interurban company in a somewhat dif-
ferent frame of mind than he would one strictly urban.

In planning the system of accounting it must be, of
course, governed somewhat by its local conditions, but the
prime importance is simplicity; a simple system can always
be worked to the final results very much quicker, and the
conclusions reached are usually more accurate, because
the chances of confusion among the clerical force are less-

ened.
drawn, for the operating department is guided by the
records of the accounting department, and wrong plans are
casily made, if based upon inaccurate figures.

Another general rule of the accounting department of
an interurban line should be, and it easily agrees with the
argument for simplicity, to be in a position to furnish upon
request operating information seldom asked for. In other
words, the accountant should understand the business so
well that he will foresee the needs of the operator and be
able to assist him promptly. The old criticism that the
accounting department “does not produce business™ has
been broken down, and money is well spent in the account-
ing department now-a-days if it is not merely a recording
medium, but helps by intelligent work to make operating
savings.

It is being understood better now than formerly that the
reports and records made by conductors and others out on
the road should have as littie worlk in them as possible, for
the reason that the men from whom the information is re-

The importance of this prime factor cannot be over-

quired arc rarely well equipped by nature or education to
grapple anything requiring careful writing or figures. They
may be well trained in other directions, but not many ot
them could hold a place in the oftice.  And so it 1s well to
keep as much as possible of the real worlk in the office, and
the result will be quite satisfactory, for the reason that if
little 1s required from the outside men, that little will be
given truthfully, but if much is insisted upon guesswork
and hence inaccuracy will permeate much of the office work

The standard classification of construction, equipment
and operating expense accounts of the Street Railway Ac-
countants’ Association of America is really standard, and
with few changes, which it is flexible enough to allow, it is
adaptable to the needs of mterurban conditions. Its use
1s earnestly advised for the reasons so well argued since the
organization of the association, which have been so pub-
licly spread that there is no need of repeating here.

The great percentage of the passenger income of the
company comes, first, from the cash collected on the cars
while they are in motion, and second, from the commuta-
tion or reduced rate many-ride tickets sold by agents. The
first is the more important, not only for the reason that
the largest income is from that source, but it is an income
coming through the hands of a more or less selected set
of agents, conductors, but it comes to the company in va-
rious combinations and under conditions trying to the con-
ductor with the operating duties required by his work.
Therefore, simplicity is again urged in the composition of
the ticket.

The forms of the tickets used are as numerous as the
roads in operation, and it is an extremely difficult situation
to face; for instance, if eacl: station, or fare point, has its
set of tickets reading to every other point, each conductor
must be supplied with a quantity of each, and he then be-
comes the custodian of tickets representing a considerable
sum of money, which is a serious risk on the part of the



OCTOBER 4, 1902.]

company, or else he should pay for the quantity and re-
munerate himself when sold, which is quite prohibitive
under usual conditions. Again, the system is so easy of
manipulation in the conductor’s favor that it is not neces-
sary of explanation here. This plan is expensive and cum-
bersome and is still open to the criticism that if a conductor
meets a sudden traffic between points of which his supply
of tickets is low, he has a condition to face which 1s not at all
pleasant to him or to the patrons oi the line.

Another plan adopted by manyv companies is the zone
plan of making the fare 5 cents between points, at each
point of which the conductor has to make a collection of 5
cents, ringing cach on a register. The company then has a
report irom the conductor of the number of rings each day
and the money thus called for. This plan is open to objec-
tion, as it eliminates the return ticket at a reduced rate,
which is very popular with the public; moreover, it is a
constant source of annoyance to the passengers, especially
on crowded cars running on a rapid schedule, and half fares
must also be recorded in a different manner. The plan has
its good points, however, for if a conductor passes a pas-
senger during the first zone he is liable to reach him the
second,and a passenger can change Iiis mind as to his desti-
nation as often as he pleases.
ment 1t is objectionable, for the reason that it makes a
traffic statement impossible. . This statement will be con-
sidered later.

The duplex method of collecting fares is so called be-
cause cach fare collected has two tickets made simul-
taneously by the conductor, one half being given to the
passenger and the other going to the office to substantiate
and check the money turned in by the conductor, the sta-
tion from and to, etc., being shown by the conductor’s
punch. The different form these tickets take is multi-
tudinous, some good, some fair, and some wretched, in
their operation. I have seen some requiring the conductor
to make eight punches for each fare, which is too much
work for a large and changing load. One form I have
seen in use was designed by a left-handed manager, and
the difficulty experienced by the right-handed conductors
in handling the ticket can be easily imagined.

Other forms have simply a series of figures representing
dollars, dimes and cents, the statior:s from and to not being
considered. Others have the stations from and to per-
forated in such a manner that the ticket is parted at the
proper place, the one seciion going to the passenger and
the other to the office. There are so many forms that
they cannot all be explained here, nor their points con-
sidered, but all things possible considered, and in view of
cxperience, it seems that if a ticket is used it should be of
the duplex style, in some of its phases, for the conductor
is then given a pad of tickets at no cost, or rather invest-
ment, on his part, and he settles for them in accordance
with his reports.

The composition of the ticket is subject to local condi-
tions, that is, the number of fare points, the size of the ex-
cursion business, etc., but if the number of stations is not
too large it is quite possible so to construct a ticket that the
station from, the station to and the amount paid can be
shown by one punch mark. If the policy of the company
permits round-trip fares it is rather better to make the one-
way ticket and the round-trip ticket identical, except to the
reading, “good for one round-trip ride, etc.,” being sub-

To the operating depart-
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stituted for *‘good for one ride, etc.,” and the color of the
paper used, white doing very well for the one-way tickets,
and red, or some other color distinguishable in uncertain
light for the round-trip tickets. At any rate, the form
adopted should provide for the definite showing of the
beginning and ending of the passenger’s ride and the
amount paid.

It is not at all necessary, when tickets are used, to add
to the work of the conductor the use of a register for cach
fare coilected, as the register then becomes merely a
counter of passengers, and that information can be readily
found by the beginning and ending numbers of the tickets
sold each day. On the other hand, the register can be
used for recording the local fares collected in each town en
route, but if this is done and the number of local city points
is more than one, then no record of fares for use on the
traffic sheet can be made without a reading of the totalizer
at each point and recording this reading properly on the
conductor’s report. This adds to the work and possible
confusion of the conductor.

There are those who think and substantiate by good
arguments that the conductor should have no tickets to
use, the different rated fares being 1ecorded within a regis-
ter which is much more than a counting machine, and
further that the conductor should not make up a report
of what he has done during the day, but leave that also for
the register to tell. In other words, his duty should con-
sist simply of turning in the amount of money collected
during the day, the register being cpened by an employee
of the office, and the amount of money recorded and turned
in, compared. As said above, this plan has much to com-
mend it, but it is also subject to the *“‘traffic-statement”
argument, and makes the sale of round-trip tickets by the
conductor a rather difficult matter. There is no doubt,
however, that with some men the desire to do right is
governed very much by their opportunities to do wrong,
and the methods of reporting fares collected should be
safeguarded very carefully.

The commutation many-ride reduced-rate ticket is an-
other problem which needs most careful attention, not only
for its proper accounting, but it has been a common ex-
perience that rates once reduced arc not easily put back
to the old condition; hence, a commuter’s ticket once put
on sale is pretty liable to stick, if not spread to other sta-
tions. The common tendency is to overdo the matter, and
it soon develops that the conductor has tickets of many
sizes and colors to handle and report. The mileage ticket
solves much of this problem 1f the time is given the con-
ductor to detach and mark the stations on the back of the
detached strip (for checking and for use on the traffic state-
ment), but the average time consumed in collecting a mile-
age strip for short hauls and the danger of loss to the con-
ductor by the smallness of the strip and its flexibility make
it the subject of much provocation to him and to the office
in checking.

It 1s the writer’s opinion that the ticket containing num-
bered squares for punching by the conductor, one punch
for each ride, should never be used; the conductor should
always have something to show for every fare, and this will
also apply to the annual card pass.
to the company and to the record of the conductor which
make them and their kind a dangerous element which can
easily be avoided, and they should be.

They contain dangers
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The coupon book is good for commutation uses, if col-
ors are used, but wherever possible each coupon should
recite the stations included. These tickets are better sold
by almost anyone than the conductor, and when sold by
agents or in the office they should be subject to a daily re-
port and remittances. 1t is always preferable that the
cover of the book and the agent's report should recite the
name of the purchaser, to guard, when it is deemed neces-
sary, against indiscriminate use. The conductors always
learn to know their passengers if regular travelers, and it
adds a safeguard to a condition which needs all the checks
that can be placed about it.

The traffic statement should be prized by the operating
department next in importance to the statement of income
and disbursements; it occupies the place to an interurban
road that the traffic curve does to the urban. It is subject
to many ways of handling, but it may be drawn off into
squares as follows:

The upper figures in cach square show the one-way
tickets, and the lower figures, the round trips. Added
across the figures give the one-way and round-trip tickets
sold from each station, and added down they show the
same information to each station. Reference to a particu-
lar statement or series of statements gives the operating
department information it really nceds for its regular or
short-distance cars, concessions regarding the reduction of
fares, and the many other matters which are governed by
the amount of traffic from and to cach station. The com-
mutation rides can be easily added in in red ink, which
places the manager in as actual totich with his traffic as he
is with his operating expenses.

It should be borne in mind tha' the figures used in the
above example are purely fictitious, but should they come
out as shown, the manager is at once placed in contact
with the fact that something is wrong with his schedule and,
ail things being equal, hie can find the trouble easily, which,
when remedied, the statement quickly improves accord-
ingly.  Much other information may be added, making the
statement still more valuable, and it is all accomplished
with but little extra labor when the system is arranged.
Even though it should require the extra expense of a cheap
clerk to work up, what road would not spend the small
amount necessary to get such positive information.

The statement is based upon tine tickets (duplex half)
turned into the office by the conductor showing the sta-
tions, and they are simply assorted after the conductors’
reports are checked by the same tickets.

The reports required from the conductor should be
simple as possible 1o make them effective and accurate,
but in a general way they should contain the date, car num-
ber, trip number, schedule run number, time out, time in,
hours and minutes of service claimed, his name and that of
his motorman, with space for another, to provide for at
least one change of motormen, their badge number, the
opening and closing number of his tickets, the total num-
ber of each value of ticket regardless of destinations, a
lump number of free tickets and a lump number of all
kinds of commutation tickets, the total paving passengers
carried (to be checked by the difference in his ticket num-
bers), the total freight or parcel tickets sold (also checked
by the numbers reported), and the total cash. Upon the
back may be placed the time of passing the different large
towns (not small stations), say the two terminais and one
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point between for verification of accident claims and per-
haps a sometime check by schedules, and it is frequently
desirable to have the conductor punch the report in onec
corner as a record of the punch he is using. This informa-
tion is mmuch easier for him to give than it looks when
written out, and it may all be done without taking much

RAPID TRANSIT COMPANY.
Traffic Statement Weck ending June 7, 1902,
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PROPOSED FORM OF TRAFFIC STATEMENT

time. His duplex tickets being assorted by values for use
in his reports regardless of their serial number, become an
assistance to the accounting depaitment in checking the
report. They have then to be assorted serially in the office
to see that none are missing, in which case, should one not
be found, he should be required to produce it or pay the
highest possible value of the ticket.

The duplex tickets having no actual cash value when
issued to the conductor, a simple receipt from him for the
rads should be taken and his name written in a book
having one hundred numbers printed in a vertical line, his
name appearing at the top of the column; then, as the
tickets are assorted serially, regardless of the issuing con-
ductor, it is a matter of a few minutes to erase from the
record columns the numbers returned each day and an
open number quickly shows itself. This book is always
a positive check upon the tickets due from a conductor
leaving the service. It should be understood that the
serial hundreds of the ticket numbers are writzen at the
top of the columns, rather than keeping each conductor’s
tickets by themselves, as this shows up the possible omis-
sion of a whole pad.

The general record of passenger earnings is a serious
question, but it seems as though very much labor may be
saved and information gained if the time table trips, not
runs, be numbered and the record made of what each trip
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accomplished in general totals; by this is meant that the
whole number of paying passengers, except local city fares,
should be shown as a total in passengers and money. It
is better to show each local town or city 5-cent limit in its
own column; then by showing the number of parcels and
its money, in the case of a small road, the whole income
by trips is arrived at upon one page. A recapitulation of
the day’s totals for ecach column will show the passengers
carried and the earnings for cach day, and by the use of
totals brought forward it is possible immediately to show
the results to date.

This brings up the question of whether it is better to re-
quire daily reports and daily remittances, or a trip report
and a trip remittance. I am of the opinion that a report
and remittance for every round trip is better, as it reduces
the amount of money carried by the conductor, and makes
the checking work of the department easier.

The envelopes in which the deposits are made need not
bear anything but the date, the conductor’s name and the
trip number, and they should be large and strong enough
to contain the trip report, the tickets (bound by a rubber
band), and the money. In consideration of the frequency
of deposit, the number of tickets as evidence and the usual
lack of time in which to make the return, it seems that the
receiver system, or, in other words, the system of counting
and checking before the conductor, is not adaptable to this
class of work. In addition, there are reasons overshadow-
ing the satisfaction of the conductor for having as much of
the work of this department done in the office as can be
arranged. It is always better to give the auditor the ac-
tual supervision of the accounting work.

Each day’s trip sheets, which, by the way, should be
printed on paper, rather than on cards, should be fastened
together and filed by months in a package away from the
dust, and kept forever. It seems best that they should
always be accessible for possible checks by professional
accountants, and they frequently form an important basis
for the sale of the property.

A copy of each change in schedule should be attached
to the page of the earnings-register the day the change
occurs, so that an understanding may be had of the pre-
cise operation of a trip number.

We now reach in our sketch of the accounting depart-
ment of interurban railways a new source of income, ot
shall we call it a by-product? I call it “new” advisedly,
because it seems to lave been hardly considered or an-
ticipated in the planning of the first companies—that in-
come is from freight, express and mail transportation.
The methods adopted in this work have been as remark-
able and as changeable between companies as the kinds
of tickets used in the passenger business. In other words,
we find companies still doing as they did some time ago,
when the first farmer asked them to take a barrel of apples
to town for him, as he couldn’t go along, saying Mr. Jones,
the grocer, would meet it at the office. Tt is easily within
memory when the first request of this kind occurred how
the conductor took the barrel, but he didn’t know what to
charge, and if he could guess he didn’t know how properly
to report it to the company.

There are many roads to-day which charge 10 cents a
package—at owner’s risk—regardless of the size or weight,
which have made little or no provision for the proper re-
port to the office of such income, and which have no
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method of package identification; 110 record of transporta-
tion, nor all the other checks, records, tariffs and reports
used by all the rest.  And here again appears the compari-
son with steam railroad practice, for by the changed
methods some of the companies have closely reached the
basis of steam railroad accounting with the difference com-
ing from another power of movement and the extremely
local character of the business.

It also develops a difficulty that is quite real and posi-
tive to the accounting department, for, unlike the pas-
senger part of the business, it seems that the more the
freight business grows, the more there is needed a com-
plete record of the consignor, consignee, commodity, rate,
weight, car number and the other information long ago
adopted by the steam roads, so that in an article of this
kind which aims to cover the general subject it is quite out
of the question to give suggestions to fit the conditions,
except in the most general way. However, it may be
accepted that where the freight and express Lusiness is
small with cash collections at point of shipment a very
simple system of accounting is most desirable, something,
for instance, in the nature of a duplex tag bearing the ad-
dress, and into which may be punched by the conductor
such general information as box, barrel, bag, etc., with the
places from and to and the amount paid. One-half of the
tag should go to the office with the conductor’s money and
report, and the other should be attached to the freight, to
be detached at delivery, to bear the receipt of the con-
signee upon its back and to be returned to the office for
safekeeping and proof of delivery as against claims of loss,
etc. These tags should be numbered, and the non-appear-
ance of any particular one should be inquired into and ex-
plained. In this, as in the handling of tickets, those
spoiled should be returned to the office, instead of making
an attempt to correct them, as this latter course is always
liable to, and usually does,1esult in arguments and unpleas-
antness between the patron and the company. Enough
unpleasantness is sure to arise anyway, so it is better to
forestall all that is possible.

But in the case of larger business, where, for instance,
freight cars are run on a regular schedule, a more com-
plete system becomes necessary, especially when regular
agents and stations are maintained along the line. Then
there opens up the need of pesitive record, for the traffic
has now become “freight,” as distinguished from “light
package” business, and frequently “carload” shipments are
made, making a difference in the tariff, as compared with
“less than carload.”

A positive schedule of rates for differing commodities
now is a necessity for the governance of agents and con-
ductors, and the accounting department should add to its
duties a rate checking desk, upon which must go the
records of all business for checking, the same as the con-
ductors’ reports of passenger traffic are checked by the
money counters.

It seems, in the face of a large business, which fre-
quently crowds the passenger business for the supremacy
as the largest producer of gross income, and to the fre-
quency of “collect™ shipments, together with the necessity
of “returned empty” shipments as applied to milk cans,
beer kegs, cte., that there should be applied the system of
regular way bills copied in duplicate in the forwarding
agent’s hook, one tissue copy going to the general office
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and the way bill to the conductor, and thence to the receiv-
mg agent, cach making a record to snow the proper hand-
ling m his hands, and all eventuating m a “treight receipt”
and “rreight received notice to consignee at the destination.
All this brings into use the system ot abstracts made daily,
weekly or montlily by the torwarding, and also by the re-
ceiving ageut, showing the date of shipment, way-bill num-
ber, cenunodity, weight, rate, amount paid and amount to
pe collected.

‘Lhe amount collect on the abstract of the forwarding
agent should agree with the amount paid on thav of the re-
celving agent's abstract, plus the undelivered [reight still
on hand. 1, of course, appears that an abstract should be
made tor cach station to and from.

Then comes the filing of way bills at the receiving sta-
tion, the checking in upon the way bitl of freight received,
theover,short and damaged " report of receivedireight,and
the numerous other conditions of money and traffic which
soon call for the work of a traveiing auditor who malkes
periodical and unexpected examinations for the assistance,
not only ot the accounting department, but of the operating
as well, tor an agent who cannot fll the requirements of
the accounting department can rarely be a help to the oper-
ation.

This enlargement of business calls for a like expansion
of the accounting departnient, for records must now be
kept that were unnccessary a few years ago, and the ab-
stracts from the agents must be checked by the way bills’
tissue copy, as sent in daily, so that a recapitulation ol
them may form an accurate basis of record as the income
irom freight business. Of course, it is still necessary for
the conductor to be able to receive package freight along
the line, and a simple method must be provided, as first
suggested, for him to use, as he is not in a position to carry
out the detail required of an agent, but as his business is
usually, or can be made to be, cash, his duplex ticket or
tag takes the place of a way bill and his report takes the
place of the regular abstract.

It is also common to make connections with steam rait-
roads with through rates and tickets for freight and pas-
sengers, and sometimes this reaches the need of through
cars. Itscemsuncommon thattheelectric line should receive
the liberal differential whichiscustomary when a largesteam
road delivers to, or receives from, a smaller one, but such
as 1t is, it is another phase of the work of the accounting
department of the electric iine which calls for its abstracts
to and from the steam line, the same as from its agents, and
the monthly settlement is made much in the same way.

Jut where there is only a transfer delivery it is similar to
its own handling of its own local business.

Unless the interurban company has more than one line
or route the record of freight income should be shown by
stations, so that the importance of a freight pont may be
gained. It is quite feasible to make a traffic statement,
somewhat similar to that of the passenger business, when
the general volume reaches a point of importance. When
it does, the details can be worked up in about the same
way; the figures may also show the tons and the dollars,
from which statement comes the unit of the “ton-mile,”
which is the unsatisfactory and misinforming, but “stan-
dard,” adopted by the steam railroads.

It is advisable that regular freight records should be
kept of the material hauled for the company, that is, the
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supplies sent from the city to the barns or shops, or from
barn to barn, as 1t adds an clement ot responsibility to the
handling of the material that 1s desirable.

Car muleage recordsaresoimportant that provision should
be made lor their properkeeping with as much care as those
for the handling ol tratfic. Lven though the comparison
of earnings on the car-mile basis has passed from some of
its usefulness since the introduction of the car-hour basis
of comparison, it is still the proper basis for use in many
of the operation features, and these records should be
workea up very carefully and promptly. This is easity
done from the trip sheets of the conductors. Mileage from
this source is better than from the schedule, and the daily
statement of car-miles run by each car, including the
freight and work cars, should be in the hands of the proper
officials promptly each day, as well as recorded in the ac-
counting department.

The daily statement of passenger business, and if pos-
sible to include freight, should be rushed through the office
with all the speed possible, so that the operating depart-
ment shail know within as few hours’ delay as consistent
with accuracy what were the results of the day previous.
This statement should include the day's earnings com-
pared with the same day of the week the previous year, the
car-miles operated for each class of car also compared.
The earnings for the accumulated monthly period (based
on the day of the month) also compared, the number of
cach class of passenger, that is, cash, commutation, and
free, also compared, and the weather compared. It is well
understcod that comparisons with a previous year are
always valuable, as they bring up causes and effects quickly
for explanation and remedy.

The monthly statement of income and disbursements
and other information is an important document, to which
should be applied all the energy and ability of the account-
mg department. The statement of ecarnings should be in
such detail that the totals may be easily understood and
the statement of expenses should cover all the requiremente
of the operating department based upon the classificaiion
of the Street Railway Accountants’ Association of America,
with such additions as the needs of the operation may re-
quire. It seems better that this statement should have
all possible comparisons, as for instance, this year with
last, and period with period, with such basic comparisons
as per car-mile, per car-hour, per cent of total and the
other percentages usually needed, together with the per
cent of increase or decrease. While it sometimes is not
considered necessary to show the percentages of each
item, it still should be given for the sub totals and grand
totals. The condensed balance sheet should also have the
comparisons with tlie previous year because it gives a
quick understanding of conditions quite vital to the wel-
fare of the company.

Statements in general divisions of cash received and dis-
bursed are desired usually as a part of this statement, and,
in fact, the statement can be expanded to an extent and
reduced to a point desired by the president, but it should
be considered that while the present management may
want but little, some future arrangement may call for
quantities of back information which are more easily ob-
tained if complied in the form of a monthly report and
thus being preserved for future as well as present use.
That reasoning should also apply to the whole system of
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accounting, for it scems to the writer that no system should
ever be planned nor operated without due consideration of
the probable needs of future managements. Statements
and reports should always be preserved and filed for the
use of uthers, because changes occur and the accounting
department s thie one called upon to supply information.
The golden rule is not a bad one to apply here, because
conditions change so completely that we frequently get
both points of view, viz.: as the originator of systems
and the searcher after information in somecone clse’s
system.

Material and Supplies—\What accountant doesn't re-
gret to think of this problem of interurban accounting?
Of all the purely accounting propositions it is usually the
most provoking. But it cannot be said that it is the
accounting alone which males it difhcult to handle, but
the conditions which surround the other end of it. That
is, the storchouse is usually at the barn, a busy place in
charge of a busy man who does not always appreciate the
importance of the information asked from him. Or else
the statements are put in such shape that he finds himself
in the position of the conductor referred to; he gets con-
fused and guesses with the results we know so well. There-
fore, the remedy applied to the other troubles, simplicity,
will help in this. The best results will be obtained 1f but
two reports are required, one made out upen the re-
ceipt of material, showing date, quantity and material from
which the bills for supplies may be checked (don't send
the bills to him, but keep them in the office), and another
for each Tot of material issned. These latter should be num-
bered for office chiecking and show the date, quantity and
material, followed by a few columns with such simple
headings as “Repairs to Cars,” " Repairs to Motors,” etc..
in which he puts a simple check mark. Send both of these
statements to the office each day, that is, not one for each
day, but one for each time the storeroom is unlocked,
and then do the compiling in the office under the
eyes of the auditor. Don't ask the foreman to do the
office work. If greater accuracy 1s desired, the office
should keep a card or other record of the material for
charging and crediting, but the supplies usually carried by
a company of this kind seldom call for such records. Not
that I do not believe in them, because I do most thor-
oughlyv where the quantity of the material warrants the ex-
pense. The report of ecach receipt and issue is much bet-
ter than a daily or weekly summary and when sent to the
office daily the foreman is relieved of further worry. The
office should check the report numbers to guard against
loss in mail or neglect to send in.

The pay rolls for conductors and motormen may be
casily made from the conductors’ reports daily, and the
barn, shop, line and track men may be reported by the
foremen daily giving name, usual occupation, rate of pay,
and in small columns with proper headings the hours
worked in each classification may be entered. Trom these
statements will be made not only the pay rolls tliemselves,
but the distribution of operating and other expense as ap-
plving to labor will be gathered. It goes withcut saying
that legal reccipts should be taken and that the paynients
should not be in the hands of the foremen, but preferably
by someone from the office.
usually best for the paymaster to go to pay all trainmen
passing that point; if this point can be located at a barn, so

Some point on the line is
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much the better for safety and gathering together most of
the men.  The way of reaching the others can be casily
decided, but it secems best to have hut one man to pay the
whole road, because he soon knows all the men, which is
always more or less desirable.

The operating expenses are more satisfactorily kept in a
record with enough columns to provide for the whole
classification . If treated u little differently it may be used
as the whole record of accounts payable. At any rate, the
totals of these columns added to the same columns of the
material and supply statement, the pay rolls and various
journal entries applying will be the material from which
the operating expense statement may be gathered. If
progression totals arc used the total for any period can be
quickly obtained.  Certainly there are other ways of
handling the matter, hut the above is always satisfactory
and quick in its working, and the whole subject is always
gathered at a glance.

The company’s mail from station to station, to and from
the office, barns, etc., has caused niany arguments and de-
lays by the failure to deliver, and the other excuses so well
known. [t seems best, therefore, that certain cars should
carry a box into which mav be placed at the different
points the mail for the office. These cars are known to
pass at certain times, and they should be expected to carry
to the office all mail to the time of leaving. The box
should be locked with the key only at the office, and with
a slit or other opening for the insertion of the mail.  They
pass the office often, and as the runs bring them around
the clerk can open and empty them in a moment. The
mail to the other points mav be handled in small padlocked
bags with a tag directing the destination. FEach agent and
foreman having a key, he is sure to get all of the mail sent
and get it on time, because the bags are just too large for
a pocket and just heavy enough not to blow away. On
regular passenger cars the motorman can better handle the
mail than the conductor because he has less to bother him,
and the passengers do not have access to the bags.

Tt seems unnecessary to say that the punches used by
the conductors should be recorded in the auditor’s office
and the record kept so complete that tickets and other
punchable matters may be promptly and accurately iden-
tified.

The right of way and other deeds and contracts may not
be filed with the auditor, but when they are a splendid way
to record them is by numbers in boxes and a book kept
with a page for each one with its record of dates, cost and
other information. The page number should be the same
as the file number. Partial pavments of contracts may
also be shown on the proper page in the record, for quick
reference.

The subject of interurban accounting is so very broad
to-day that a short article cannot contain a storv of it, nor
is one writer in a position to cover it all. However, enough
has been said to show how different it is from that of purelv
urban companies and to demonstrate how really needful
simplicity is. Tt is well worth sincere studv to those en-
gaged in it, but there should be kept in mind that steam
railroad principles cannot covern it in its entiretv, although
the practices are similar. Originalitv is best and improve-
ment is of the age, but keep thoroughly in mind that sys-
tem—if simple—is the lubrication of the business ma-
chinery.



INTERURBAN ELECTRIC RAILWAY CAR EQUIPMENTS

BY W. B.

HE character of what might be termed the indi-
viduality of the traffic, whether for business or
pleasure, is diverse in its nature

that i each case the best method of serving presents
an independent problem in itself.  Even more specifically
the schedule, modes of operation and equipment depend
upon existing conditions, and are determined in essential
features by the amount of travel, distribution of the loads
throughout the day, the natural characteristics of the coun-
try and location of the residential districts. In most cases
a compromise has to be effected between the predominating
influences affecting operation on the one hand, from what-
ever cause they may arise, and what may be considered
best engineering on the other, leaving unessential details to
the choice and fancy of the individual operator.

It may, however, be of interest to discuss some of the
general conditions met with in determining the equipment
for various types of service, describing in every case only the
apparatus which has passed the experimental stage and is
established in character. There are three classifications
tnder which interurban roads, that is, roads which operate
both inside and outside of the cities, may naturally be sub-
divided.

so greatly

1. Roads approximating steam railroading conditions,
operating heavy trains over private rights of way in the
city and country, starting from a point in the city and
stopping only at predetermined points along the route.

2. Roads operating lighter single cars on public high-
ways in the country and running over city tracks through
cities encountered on the route, making stops wherever the
passenger desires to enter or leave the car.

3. Roads in general combining the two former classes
operating single cars or light trains over private rights of
way in the country and entering the city over surface lines.

A desirable feature of an interurban service is the ability
to maintain a fast schedule, and this is determined by the
character of the roadbed as affecting the acceleration and
maximum speed, particularly the latter.

When the length of run is less than a mile the accelera-
tion becomes the determining factor in the schedule speed
and 1s the more important the shorter the run. The maxi-
mum speed becomes important only when the length of
run exceeds 1 mile or 2 miles. In the usual mixed city and
interurban service, the stops will vary from 10 to the mile
in the city to 1 in § miles and over in the interurban por-
tion, averaging 4 stops per mile in the city, 2 in the
suburbs, and from 1 to 14 stops in 2 miles in the country.
The average length of the run over the whole route will
approximate between & mile in length and 1 mile. Tt is
thus seen that a proper acceleration is of considerable im-
portance in securing a fast schedule.

In combining runs of such widely different lengths as
characterize this class of service, the average run with its
characteristics may be taken to represent the whole route.

POTTER

This has been determined from an extensive investigation
employing a number of motors of different sizes and
makes, and assuming the same weight of car, operat-
ing conditions, number, length and sequence of runs, even
where the length of various runs varies as high as 20 to 1,
the average run giving characteristics which vary but a few
per cent from the average of the integrated characteristics
over the whole route. Thus the average run serves as a
convenient method of determining the motor equipment,
gearing, and secondarily, the power consumption. All
values s0 reckoned are on the safe side, as the schedule
speed is slightly less and the losses in the motor and the
power consumption slightly greater than the average
values integrated over the whole route.

Where the length of run in the city becomes a consider-
able percentage of the total length of round trip, the
schedule speed is greatly affected by the time required to
get into and out of the cities, as the speed is usually limited
by sharp curves and blocking city cars. To reduce the
time on the city portion it may be more profitable to fol-
low the less frequented rather than the main business
streets.

Both the safety of the passengers and maintenance of the
schedule demand, as a first essential of the roadbed, that it
be double-tracked throughout and as straight as possible,
to minimize the dangers arising from the high speeds and
the short headway between cars. Nearly all disastrous
accidents can be credited to a single-track road or to the
motorman'’s not being able to see well ahead.

As curves affect speed of the car and comfort of the pas-
sengers they should be of as large radius as possible and
with compounded approaches. As affecting the speed the
limit may be generally assumed as the square root of the
radius of curvature in feet, that is, the running speed would
be limited to about 10 miles per hour on a curve of 100 ft.
1adius, 32 miles on a 1000 ft. and 50 miles on a curve of
2500 ft.

Curves also introduce loss of power, a curve of 143 ft.
or 40 degs. being equal to a grade of 1 per cent, and they
are, further, the principal cause of flange wear and truck
maintenance.

Grades of moderate amount or length are of less im-
portance, as they do not limit the speed nor cause discom-
fort to the passenger. Over rolling country, where the
cars may freely coast down the grades, returning ulti-
mately to the same datum level, the average schedule, heat-
ing of the motors and power consumption do not mater-
ially differ from the same characteristics determined over
the same distance on the level.

A point not ordinarily a@ppreciated is that if the stops are
always made at the top of the down grade, so that the
acceleration of the grade is added to the acceleration of
the motors, it is possible to make a faster schedule with less
motor heating, energy consumption, over a rolling profile,

i
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than over the same distance on a level with the same num-
ber of stops. The down grades add to the acceleration and
the up grades assist the braking.

This principle has been utilized to an effective degree in
the profile layout'bf the Central London Underground
Railway.

IFor further illustration of these principles may be cited
the familiar “switchback™ railway of our pleasure parks.

The worst possible combination results where the stops
are made at the bottom of the grade, and for this reason
such location of stops should be avoided.

Each per cent of the up grade requires 20 Ibs. per ton
tractive effort, and the effect of grades upon the schedule
is thus greater in proportion, as the normal rate of ac-
celeration is slower.

If trailers are hauled, as in the case of the locomotive,
or the grades unusually steep and long, the grades become
of serious importance in determining the motor capacity,
gear ratio and minimum weight on drivers.

In a general way the preferable maximum speed will be
found to be the least that will ensure the schedule.

The selection of the proper gear ratio for a given motor
requires careful consideration, and it should be determined
only after a full study of all the conditions.

As it is often desirable to determine from a simple test
the performance of the motors for a given service, the
recommendation of the A. I. E. E., on the testing of rail-
way motors, as adopted at the nineteenth annual meeting,
may be followed to advantage.

FFor the determination of the average run it is necessary
to know the desired schedule speed, length of round trip,
number of stops per round trip, the average length of stops,
mcluding layovers, the weight of loaded car and the aver-
age voltage over the route. The most difficult to deter-
mine and the most important is the average total number
of stops per round trip, as this fixes the length of the
average rumn.

Slow downs from curves and other causes where the
power is thrown off and the brakes are applied, have the
same effect as, and are equivalent to, fractions of a stop,
with values dependent upon the amount of reduction in
speed. As such slow downs affect the schedules they
should be reckoned accordingly in the total number of
stops per round trip. Since ordinary grades are not im-
portaut in affecting the characteristics of the motor equip-
ment, only the longer and the steeper ones need be con-
sidered.

An equipped car may thus be conveniently tested by
1unning it forward and backward upon a level track, over
the average length of run, accelerating at the proper cur-
rent and maintaining the average schedule until the motors
reach their maximum temperature, which will be in from
cight to twelve hours. The temperatures so obtained will
closely approximate what would be obtained in practice.

Higher rates of acceleration, with an ample reserve to
provide for contingencies in handling variations in
schedule, grades and safe guarding against the abuse of the
motors, demand a proper proportioning of the weights on
the driving axles to give the necessary available tractive
effort. Under ordinary conditions of track the coefficient
of friction may be taken from 15 per cent to 18 per cen.
of the weight on drivers, which permits a gross acceler-
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ating power of from 3oo Ibs. to 360 Ibs. per ton when all
axles are equipped with motors—200 Ibs. per ton or 2
miles per hiour per second is a reasonable maximum for
comfortable acceleration.

To ensure comfort to passengers at high rates of ac-
celeration it is essential that the control be so handled as
to first start the car at a low rate, then increasing to the
acceleration desired. That is, the speed curve should be
concave at the beginning instead of the straight line of full
acceleration, on the same principle that the straight line of
braking is coucaved at the end, due to easing of the brakes
on the final stop.

IFor the cquipment of double-truck cars four motors will
be found generally desirable. If the grades exceed 5 per
cent, the rate of acceleration exceed 1.75 miles per hour per
second, or snow abound to any extent, four motors per car
will be found essential to a reliable service.

Two-motor equipments may be expected to have an ad-
vantage in requiring less attention and maintenance, and
a slightly higher efficiency, but, other things being equal,
four motors of the same total horse-power rating will per-
form the same schedule with the same weight of train with
less temperature rise or perform a faster schedule for the
same temperature rise, since the total radiating surface of
the four motors is greater. This difference, however, is
not enough to reduce the cost of the four-motor equipment
below the two-motor when making the same schedule with
the same weight of train for the same temperature, and
thus, when feasible, the two-motor equipment is the
cheaper.

Even where conditions would permit the use of two
motors, it may he their dimeusions for the necessary ca-
pacity will be such as to exceed the allowable space, in
which case four motors must necessarily be used.

Fortunately, the time is rapidly passing when a pur-
chaser, having bought a motor, feels that he can use it
regardless of car weight or gear ratio, although the refine-
ment of application and difficulties of design are not yet
tully appreciated. It may be safely said that no other piece
of electrical apparatus is subject to so close limitation in
dimension or adaptation to its work while being called
upon to withstand severer service and abuse.

The greater the number of stops, as in city service, the
time the motor is operating at full voltage and speed is
but a small per cent of the total time. Hence its average
core losses are low and the copper losses high. Where the
length of run gives a large percentage of free running at
full voltage, the percentage of accelerating current and
copper loss is low and the core loss high.

Since the disposition of material determines the losses in
the motor, which in turn limits its capacity for service, the
service to be performed influences the distribution of the
material.

Railway motor capacity may be expressed as the product
of turns of copper and magnetic flux, city work permitting
loaw turns and high flux, and long-distance work, high
turns and low flux. Tt is evident that the motor cannot be
economically designed to best suit both kinds of service at
the same time, and where both classes are combined, as is
usually the case, a compromise is required.

Within the past few vears the mechanical design of rail-
way motors has been greatly improved and standardized,
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and the split frame and box-frame motors are now recog-
nized types.

The limitations imposed by the gage, wheel base and
space between car body and track are always troublesome,
and with bogie trucks become serious when the motors
are larger than 125 hp.

A 6-ft. wheel base has apparently, for no sufficient rea-
son, been generally adopted for bogie trucks, and allowing
a 6}-in. axle and a 12-in. bolster, there is little space left
for the motor. Steam railroad practice, both with regard
to locomotives and cars, contains many instances of rela-
tively longer wheel base, even allowing for the larger
curves.

In electric service, as the gage is fixed, and the wheel
diameter is in many cases limited by required height of
car body to 33 ins., it is especially desirable that the wheel
base be 7 t. instead of 6 it. This will provide for a 200-hp
motor, large axles and an ample bolster. Where still
larger motors are required, the only solution is to increase
the diameter of the wheels and to further lengthen the
wheel base. |

For the llamlliﬁg of trains the electric locomotive is a
natural outgrowth of the motor car and trailer. TFor the
handling of through steam trains at terminals or the move-
ment of freight cars the clectric locomotive on electrically-
equipped freight car is specially suited. Ior all general
passenger work the equipnient of each car in the train as a
unit possesses many advantages.

Where each car 1s equipped with its own motive power,
it is possible to make the capacity of the train suit the con-
aition of traffic, whether light or heavy, and maintain the
same schedule with any length or weight of train. The
safe handling of such a train requires the operator to have
a full and immediate control over it at all times, and be
capable of accelerating it smoothly.

Safety and reliability are the prime requisites, and sim-
plicity of design an cssential to a successful method of
control. This has been secured to a marked degree by the
electromagnetic system, as operated on the Manhattan
Elevated, where each car is equipped with its motor con-
trol operated from a master controller on the leading car.

On single cars and locomotives the electromagnetic con-
trol offers great advantages in the handling of heavy cur-
rents by the reduction of operating controller to a small
size of very easy manipulation.

The disposition of the apparatus and method of wiring
the car are worthy of special study. The utmost precaution
should be taken to prevent any possible arc setting fire
to the car or its continuance by arcing to grounded metal.
The smaller conductors supplying the heat and light cir-
cuits and the cables controlling the electromagnetic
switches can, with safety, be run through iron pipe or arm-
cred ducts, for should a ground or short circuit occur in
these wires their protecting fuses are of such small capacity
that they will blow, without danger of fusing the metal
armor.

It does not secem advisable to run the main cables and
motor circuits through metal ducts, for should a ground or
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semi-short circuit occur the main fuse or circuit breaker,
having considerable capacity, might permit sufficient cur-
rent to flow to fuse the pipe, although not enough to blow
the protecting device. A non-inflammable conduit of asbes-
tos compound is a sufficient protection against fire from a
possible arc, and being an insulator would not tend to
maintain the arc.

All parts of the under-car flooring in vicinity of the
switches and resistances should be protected with sub-
stantial sheet asbestos compound, all metal parts of the
car framing being especially well protected. All motor
controlling apparatus should be beneath the car floor, and
while protection should be provided against snow and
wheel wash it should be installed with reference to con-
venient inspection.

For the protection of the smaller circuits, the enclosed
type of fuse has been efficient and satisfactory.

For the main circuit the circuit breaker has an advantage
on single cars, as it can be quickly reset. It has the disad-
vantage of requiring careful inspection and being more
liable to get out of order than a fuse.

Where cars are operated in trains with several cars
equipped the fuse appcars to be preferable. The blowing
of a fuse on one car deces not cripple the train, as the other
cars remain operative and the blown fuse can be replaced at
leisure. A most effective form of fuse is one of copper rib-
bon provided with a magnetic blow-out.

For protection against lightning every car operated from
overhead feeder lines should be equipped with some form of
arrester. Arresters with spark gap, high-resistance ground,
magnetic blow-out and a kicking coil, give excellent results.
They should preferably be located under the car and con-
nected just inside the main cut-out switch.

The smple trolley has developed a surprising capacity
under the increased duty it has been forced to perform: 200
amps. at 6o miles per Liour, 400 amps. at 30 miles per hour,
and 800 amps. at 10 miles per hour, from a single trolley
wheel may be found in practice. It is true, the wheels
wear rapidly, but the wonder is they worlk at all. With a
smooth trolley wire and a pressure of 35 Ibs. to 40 lbs. the
wheels run with very little arcing.

Where the conditions will permit, the third rail is in every
way better suited to heavy or high-speed service. Recent
investigations indicate the desirability of using a third-rail
shoe lield in contact with the third rail by a spring, rather
than depending on gravity alone. The interruption of the
current due to jumping of the third-rail shoe at the joints
or elsewhere is apparently conducive to motor flashing.
The purpose of the spring is to keep the shoe in more posi-
tive contact with the third rail.

The modern electric car in all its appointments and con-
struction has probably received more study and has reached
a higher development than any other vehicle moving on
land. A coach without outward evidence of power, but
carrying on its trucks a silent force capable of hauling
backward a puffing locomotive or of running forward at
100 miles per hour speaks cloquently for the future of
clectric traction.



TRUCKS FOR INTERURBAN SERVICE

BY C. F. UEBELACKER

HE recent extensive development of interurban
projects and the consequent increase in speeds of
clectric cars is necessitating radical changes in the

design of double trucks.
Ideas of suitable construction are swinging around in a

circle. The early double trucks were all of the long wheel-
base type. Then for some time the single truck was de-

veloped to keep pace with the demand for longer and
heavier cars until it reached its limit on the 20-ft. closed
car. The effort to reduce operating expense by increasing
the size of car next brought out the maximum-traction
type, and later the “short wheel-base” type was introduced
to accommodate the narrow car bodies generally in vogue,
and at the same time sccure the steadiness of motion con-
tributed by swinging bolsters which the increasing speeds
in the suburbs rendered imperative.

The interurban roads have now exceeded the safe speed
at which the short wheel-base trucks could be operated,
and the standard design has again swung back to the long
wheel-base.

There is a strong tendency among most of the builders
at present to follow a design which is a mixture of the dia-
mond frame freight truck and the equalizing bar passenger-
coach types in use on steam roads. This truck combines
the cheapest form of all forged frame, and the easy riding
features insured by the combination of elliptic and spiral
springs in supporting the load, which, together with the
fact that the forging work upon it is all light and capable
of being shaped in formers, accounts for its popularity with
both builders and operators.

The features nccessary to meet requirements of high-
speed service are many of them difficult to combine in the
same machine. The policyof picking up and dropping pas-
sengers at every road crossing necessitates steps sufficiently
low to be easy of access from the level of the ground. At
the same time, in order to cut down the length of each
stop, the steps must be as few as possible. The result is
that while a few have adopted the steam-road design of car
with platforms level with the car floor, and the consequent
double or triple steps, the bulk of the interurban roads are
still using a form of body which is practically an enlarged
horse car, in which one step is formed by dropping the level
of the platform below that of the car floor. The space
occupied by the heavy knees required to support these plat-
forms, and the consequent limiting of the length or wheel-
base, is one of the most serious obstacles in the way of the
design of a simple and efficient high-speed truck for inter-
urban work.

Probably the greatest factor in the popularity of the elec-
tric railway work wheu compared to the steam road for in-
terurban service is its ability to deliver passengers at or
near their destination. This involves the operation through
city streets of the same cars which must make schedule
speeds of from 20 miles to 30 miles per hour outside the
town limits. Most city franchises were obtained and
tracks laid before the interurban propositions became a
prominent feature in electric railroading. As a result, the
space provided between tracks in cities is seldom so wide

but that it must be taken into account when determining the
width of cars. This restriction of width is a more serious
matter in open cars than closed cars, on account of the
space occupied by the run-boards.

being necessary for the high speeds, the ends of the trucks

The long wheel base

swing well out into the run-boards when rounding curves,
making it nccessary to cut them away to provide clearance.

FIG. 1.—M. C. B. ARRANGEMENT OF BOLSTER SPRINGS

These clearance spaces, no matter how carefully covered or
boxed in, are always fruitful sources of accidents to pas-
sengers boarding or leaving the cars. The only remedy so
far devised is to drop the ends of the trucks outside the
yokes so far that they can swing under the run-hoards.
Such a design means either a cast-steel or solid forged
side frame, and, as cast-steel has been known to fail in
service, it 1s not an entirely desirable material upon which
to depend at high speeds.

This shortening of the truck crowds the spring space
under the bolster by reducing its width, crowds the motor

{FIG. 2.—LONGITUDINAL ARRANGEMENT OF BOLSTER SPRINGS

supports close against the transoms, making them incon-
venient of access, brings the spring plank in the way of the
lower half of the motor case when swung down, and, most
of all, crowds the space which should be occupied by a
brake rigging applying shoes between the wheels so that
it becomes cither complicated and indirect or wholly im-
possible.

Assuming for the time that the swinging bolster is an
essential feature in the design of any high-speed truck, the
obvious and simple method of flexibly supporting the
bolster from the frames of the truck is that which the past
forty years’ experience has made universal in steam pas-
senger practice, and which is shown diagramatically in
Fig. 1.

The two principal variations from this plan, both of
which have the advantage of allowing a narrower bolster
and consequently shorter wheel-base, are shown in diagram
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in Figs. 2 and 3, and Tigs. 4. 5 and 6 are illustrations of
trucks embodying the plans shown in Figs. 1, 2 and 3,
respectively.

Consider now briefly the function and action of a spring.
A 33-in. wheel rolling along the track, Iig. 7, at 20 miles

FIG. 3 —ARRANGEMENT OF BOLSTER SPRINGS FOR NARROW
BOLSTER

per hour meets a rigid obstruction } in. high. The wheel
must then rise 1 in. in the time taken by the center of the
axle to traverse 2.8 ins., namely, about 1-100 part of a sec-
ond. The result, uncushioned, would be a very sharp
shock, and the function of the spring system is to enable the
car supported by it to take a longer time in making the
rise of 1 in.. which the wheel has to make in 1-100 of a sec-
Consider again a straight steel bar held securely at
one end, a, and free at the other, b, Fig. 8. If this bar is
bent by pulling on the free end, b, and then released, it will
vibrate, and the greater the distance, a, b, the slower will be
the vibration. Apply this same idea to the elliptic spring,
which is a combination of such bars held rigidly at the
bands and free to move at the ends, the longer the spring
(the number and size of leaves heing the same), the more
slowly will it respond to a shock, or, in cther words, the
softer will it Le.  The same holds true with spirals, namely,
the longer the bar from which the spiral is coiled, the softer
the spring, the cross section of the bar, of course, remain-

ond.

ing constant.
The extent to which softness of riding can be obtained
by thus lengthening the springs is limited by the amount of

F1G. 4.—ST. LOUIS TRUCK

spring play which is practical to allow. Iresent practice
is from 3 ins. to 4 ins. maximum movement of springs.
Steam practice would allow one-half of this for the com-
pression of springs by the dead weight of the car body and
load, leaving the other half to take up the shock and jar
encountered in running. With the present excellent stan-
dard of track construction on interurban roads, this allow-
ance of 50 per cent of the total spring motion for riding
should certainly be ample, although a few years ago street
railway practice was to allow for this from 6o per cent to
70 per cent of the total spring movement, with the result
that riding was noticeably easier when the car was loaded
than when it was light.

Refer again to Fig. 8. This shows also that each size of
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spring has, like a pendulum, a certain “period” or time of
oscillation, which is a function of the dimensions of the
spring and the load carried. A further investigation into
the mechanics of the subject, which it is unnecessary to go
into in detail. demonstrates that with a given ¢pring and

FIG. 5.—BRILL NO. 27 TRUCK

load, the period of this oscillation is independent of its
amplitude. Again it is evident that oscillation, once estab-
lished by a shock or jar, will continue until damped by the
friction of the moving parts. Suppose now a moving car
is subjected to a series of jars recurring at stated mtervals,
such as a wheel imperfectly centered on the axle, a flat spot,
or the rail joints themselves; it is evident that as the speed
increased, were the car carried on a single set of springs of
uniform dimensions, a point might be reached where the
successive jolts would fall in step with the period of oscilla-
tion of the springs, and thus tend to increase the amplitude
of this oscillation before the damping effect of friction has
had time to stop it. It is not necessary that such periodic
jolts should follow each other with a rapidity equal to the
periodicity of the springs. but only that they should fall in
step with this periodicity, one impulse to, say, every three
or four periods. This effect is at times noticeable as a kind
of dancing or bobbing of the car body at certain speeds,
especially with trucks that depend too largely on spiral
springs. It should be counteracted in designing by placing
two or more sets of springs between the car body: and
wheels, the periodicity of the sets being to each other as g
is to 7, or some other similar proportion whose least com-
mon multiple is larze in comparison to its factors.

FIG 6.—PECKHAM 14A XX TRUCK

As pointed out above, a loaded spring started oscillating,
With the
spiral spring this friction must come from the rubbing to-
gether of working parts of the truck, and consequently en-
With the elliptic, the friction
for damping is furnished by the movement of the leaves
over cach other, and consequently lasts as long as the spring
itself. The elliptic also, with its greater weight of ma-
terial for a given carrying capacity, has a slower period ‘of
oscillation.  The combination of this rapid damping and
slower period has led to the almost universal practice of
placing the elliptic, the softest riding member of the spring
system, next to the car body, or immediately under the
bolster. The limited space available in the side frames and

continues to do so until damped by friction.

tails wear and lost motion.
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over the journal boxes has made the use of spiral springs
for equalizers and yoke springs equally universal.

In the so-called M. C. B. type the yoke springs are gener-
ally omitted, and where used their function is not that of
furnishing a third set of springs for the support of the car
body, but of prevent-
ing the tilting of the
truck frames by the
pull and thrust of the
shoes when brakes are
applied. The arrange-
ment of this typc, as
seen in Fig. 4, is as
follows: The weight
on the bolster is trans-
ferred to a

spring
plank through a set of
elliptic springs. The
spring plank is hung
from transoms by allowing it to
across the truck from two transoms which serve the double
purpose of supporting the links and furnishing a pair of
guides between which the bolster is free to move vertically
and laterally. These transoms are rigidly secured at each
end to the side frames, which again serve a double pur-
pose in transierring the weight from the transoms to the
equalizer springs, and furnishing a frame for keeping the
journal boxes in line. In other words, the side frames are
subjected as trusses loaded at the center, to vertical strains
due to the weight carried by the truck; also to a bending
moment due to the horizontal thrust of the boxes on the
jaws when tlie car is starting or stopping. Fig. 9 shows in
outline the two types of M. C. B. frame commonly used.
They are loaded at the points b, b, with the weight of the
body transferred to them by the transoms. They are re-
lieved of this weight at the points a, a, where the equalizer
springs are applied. Both designs present for the carry-
ing of the vertical load a simple truss, and in so far both
designs are mechanically correct. Against the thrust of
the journals at the points ¢, ¢, on the yokes in starting or

FIG. 7.—LIFT OF WHEEL MOUNTING
OBSTRUCTION

two links, swing

FIG. 8 —VIBRATING STEEL BAR

stopping, however, type B offers only the resistance to
bending of the bars at the points ¢, ¢, and d, d, while in form
A the bottom d of each yoke is tied to the top ¢ of the other,
and the bars constituting the frame are subjected to tensile
and compressive strains only. It is evident from the above
that the form of frame shown as B in Fig. ¢ is not suitable
for the high accelerations and quick stops which are the
rule in interurban work.

It was assumed above for the purpose of argument, that
the swinging bolster was an essential feature in the design
of a successful high-speed truck, 1t is not likely that any-
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one in the present time will question the assumption ; still
it is desirable to examine the principles of its action. Iig.
10 shows usual swing motion and the principles demon-
strated from it will apply to all others. The bolster, con-
fined 1 the direction of locomotion between the transoms,
is supported on the spring plank, and with it free to move
laterally. Lateral movement is permitted the spring plank
by the swing of the links d, d, which support it, pivoted
to the transoms at @, @, and to the spring plank at b, b.

It is the function of this swinging support to accomplish
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FIG. 9.—TYPES OF M. C. B. FRAMES

the same result in the horizontal plane that the springs do
in the vertical, namely, to enable the body to conform to the
irregularities and curvatures of the track more gradually
than do the wheels and truck frame.

From inspection of Fig. 10 it is evident that the swinging
mechanism is practically a double pendulum, and will con-
form to its law, or the greater the length a, b, of the links,
the slower will it swing. Again it is evident that when the
bolster swings either way from the central position, it, to-
gether with the car body it carries, is actually raised, and
when the foirce required to raise the body equals the force
which swings it from its central position, the lateral move-
ment will stop. If the links are made very short a very
short lateral movement is required to raise the body sufti-
ciently to offset the force tending to push it sideways, and
the swinging motion becomes quick and jerky. If the
links are very long the correspondingly long lateral move-
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FIG. 10.—M. C. B. ARRANGEMENT OF LINKS AND SPRING
PLANK

ment results in the bolster striking the side frames, unless
excessive space is allowed at the ends for clearance.

To obtain at the same time the advantage of the slow
swing of the long link and the short travel of the short
one the plan shown in IFig. 10 is used of spreading the links
further apart at the bottom than at the .top. The advan-
tages of this arrangement are double.  First, as the pin b of
the link on the end toward which the swing takes place will
rise farther for a given lateral displacement than that of the
link at the other end will fall. Second, shorter lateral dis-
placement is necessary to raise the car far enough to
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counter-balance the displacing force, and this is accom-
plished without the quick, jerky motion that results from
the use of short links. Third, the link toward which the
swing takes place raises its side of the car, and thus tends
to keep the floor of the car at right angles to the direction
of the force which is felt by the passengers, and which is

il
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FIG. 11.—M. C. B. JOURNAL BOX

the result of gravity and the force producing the lateral
movement. In other words, the effect is the same as elevat-
ing the outside rail of the track. It might be noted in
passing that this last advantage was.overlooked in some of
the carlier designs, and the links were spread wider at the
top than at the bottom, thus tending to increase the outward
tilting of the car body, instead of diminishing it.

Practically, the swing motion has worked down to links
about 15 ins. long between pins and spread about 4 ins.
wider apart at the bottom than at the top.

Many builders provide cushioning springs at the ends
of the bolsters to prevent their striking hard against the side
frame, but, with the present good practice prevailing in in-
terurban-truck construction, this would seem to be unneces-
sary, if 3 ins. or more of swing are allowed the bolster at
cach end.

Journal-box design is rapidly narrowing down to the
form which has given the best results in steam practice,
and has been embodied in the Master Car Builders’ stand-
ard box, Fig. 11. The merits of this design would have un-

FIG. 12.—JOURNAL WITH PROVISION FOR TAKING UP THRUST
ONE WAY ONLY

doubtedly been recognized earlier but for the fact that the
small diameters of axles which were current practice would
not allow sufficient difference in diameter between the body
of the axle and the journal to provide enough surface on
the button to properly take care of the end thrust. A com-
mon specification used to be 4-in. axle and 33-in. journal,
which left only a }-in. shoulder.
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The main essentials of a journal are: First, sufficient
surface to take the load at not to exceed 300 Ibs. per square
mch; second, ample thrust surface; third and foremost,
provision for bringing into contact with the lubricant the
whole of the wearing surface of the journal each revolution.

The box shown in Fig. 11 provides for the automatic
alignment of the brass and journal by means of the circular
form of the top of the wedge. This feature is quite essen-
tial, as the brass and journal are accurately fitted to each
other, while the box inside and out is usually a rough cast-
ing.

The form of the journal also is such that the packing can
readily be forced up so as to wipe and lubricate not only the
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FIG. 13 —EQUALIZING AND_PLAIN SWAY BARS

journal proper, but the end thrust surfaces as well. The
design also provides thrust surfaces at each end of each
journal, with the result that all end motion is taken up on
both side frames instead of pressing against one only and
tending to spread them apart. Fig, 12 shows a form of
journal in which this last point was neglected, and which
demonstrates by the cxcessive wear on the inner ribs of
yoke and box the necessity for ample provision for end
thrust.

The design of brake rigging for interurban trucks is
much complicated by tlie large space occupied by the heavy
motors in use.  While air is now almost universally ap-
plied, all roads expect to install and occasionally use the
hand brakes. To go in detail into the theory of the pro
portioning of brake rigging would occupy more space than
would be appropriate here. A very able discussion of this
subject by R. A. Parke can be found in proceedings of the
New York Railroad Club for Nov. 18, 1897.

Any brake rigging should provide for the equalization of

FIG. 14.—INSIDE BRAKE RIGGING

the pressure on all wheels. A partial exception to this
might be made in the case of the sway-bar in the hand
rigging when placed on cars in conjunction with air or
other power brakes for use in case of their failure only. The
usual plain sway-bar, I'ig. 13A, is so much simpler than the
double or equalizer bar, Fig. 13B, and works with so much
less friction that it is not advisable to incur the extra com-
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plication for @ brake which is to be used in emergencies
only. The rigging of each truck should, however, be pro-
vided with “dead” or equalizing levers, as shown in IYig. 14,
to increase the leverage on the shoe + enough to compen-
sate for the direct pull on the head of the live lever trans-
mitted to the shoe B.

For successful operation, the hand-brake rigging, and to
a less extent any power brake, must be very direct in its
action in all parts, The fewer the parts and joints that go
into its make-up the less will be the lost motion and spring
or stretch, and consequently the less will be the number of
turns necessary on the brake staff to apply the shoes to the

7

FIG. 15.—REACTIONS OF INSIDE AND OUTSIDE BRAKE RIGGING

wheels. The application of the shoes between the wheels
instead of outside shortens up and reduces the number of
parts in the brake rigging, and for this reason, and others,
generally proves the most satisfactory brake arrangement.
The inside brake is convenient also in that the tops of the
levers are well away from parts of the car body liable to in-
terfere. The greatest advantage of the inside brake, how-
ever, 1s the reduced tendency toward tipping the truck
frame when brakes are applied. This can be best illus-
trated from Fig. 15. If the shoes between the wheels, as
shown at a and b, be applied while the truck is running in
the direction indicated by the arrow, shoe a will press up
and shoe b will pull down, cach on its link, thus establishing
a couple with a lever arm 4 ¢ tending to raise the end f and
lower the end e of the truck frame. This couple is re-
sisted by the equalizer springs g/ or the yoke springs, if
the design of the truck includes them. If, on the other
hand, the shoes are applied at / and m outside of the wheels,
the shoe / will thrust up, while m pulls down, establishing
a couple tending to tilt the truck frame having a lever arm
of f, ¢, which is quite three times as long as d, ¢. If the
brakes are applied sharply right up to the time the car
comes to a standstill the spring g will be, when the car
stops, more compressed than the spring . The spring g
will ‘then reccil, raising end of the frame. This will in
turn raise the shoe m and cause the wheel with which it is
in contact to revolve backward, causing an unpleasant jerk
of the car body in an unexpected direction, which is apt to
throw passengers who have already risen from their seats
before the car comes to a full stop.

When the shoes are applied between the wheels the
greatly reduced leverage which they have on the springs g
and f, together with the damping effect of the gears and
friction of the motor armatures, so reduces this effect that
it is not particularly noticeable.

There can be no question but that in the anxiety to fol-
low the longer experience of steam-road mechanics the ad-
vantage of placing springs directly over the journals has
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been overleoked along with some other features of the
strictly strect railway truck which are still valuable in the
higher-speed service. T he design from which the M. C. 1.
has been copied was mtended and used in steam practice
strictly as a trailer truck. Lt is well suited for the moderate
braking and acceleration of steam service, but not for ex-
treme limits to which these are carried in electric work.
The high ends also of the M. C. B. type are inconvenient to
combine with low-hung car bodies, and ¢specially with
open-car run-hoards.

There are several minor points in design that have never
yet been thoroughly worked out. The strains and wear
imposed on the bolster and transoms in transmitting
to the body the pull of the motors or brakes has never
been fully provided for. It is essential for smooth riding
that the holster should be a fairly close fit between the
transoms, as ctherwise 1t will tilt between them and bind
and jar, yct there has never been any serious attempt made
to provide for taking up the wear which occurs at this
point. It is important for ease of running and even safety
at high speeds, as well as avoiding undue wear, that the
axies should be accurately parallel; yet they depend for
their alignment on boxes which are inside and out rough
castings without any adjustment for the correction of this
alignment to compensate for their irregularity. It is neces-
sary for the smooth working of the brakes, and to avoid
undue wear and chattering that the connections between
the brake-shoes and truck frame should have practically no
lost motion, yet very few trucks have any provision for
taking up this lost motion as wear takes place.

The tendency toward more machine work and accurate
fitting has been very evident in the past few years, and has
not yet reached its limit. Truck manufacture, but not
necessarily design, is following the same course as loco-
motive manufacture, and the future high-speed motor truck
will be a carefully finished product of the machine shop, in-
stead of the assemblage of rough bolts, castings and forg-
ings from which it has gradually evolved.

The earlier experiments with steel-tired wheels in city
service were so uniformly unsuccessful that they have not
been tried in the later interurban trucks. It is a question
whether 1n conditions so nearly approximating steam
service they would not prove more efficient than the cast-
iron. Aside from the question of efficiency, the steel wheel
obviates one of the most prominent dangers of higher
speed, namely, that of broken flanges. In city service,
where the rail is mostly flush with a hard packed or paved
roadway, and the speed seldom exceeds 20 miles per hour,
a broken flange is seldom more than a matter of annoyance
or delay traffic. In interurban service, however, where
cars are running over fills and trestles at much higher
speeds, broken flanges have been the occasion of several
serious accidents. The wheel of the motor truck also has
an additional strain imposed upon it, as compared with that
of the trail truck, by the uncushioned weight of the motor.
That this {s an appreciable factor is plainly demonstrated by
the failure of the smaller diameter axles, which forced us
by successive steps from the 33 ins. of the early days to the
5 ins. of to-day. These and several other advantages in-
herent in the steel wheel should insure it another trial under
the new conditions of interurban service.



TESTS OF INTERURBAN CARS OF UNION

TRACTION

COMPANY OF

INDIANA

BY CLARENCE RENSHAW

OTWITHSTANDING the rapid development of in-
terurban electric railways and the large mileage
now in operauon, there has been but little reliable

aata available on the general performance and requirements
of cars in such service. In order to secure data of this sort
for use in recommending equipments for similar railway
service, a series of tests on cars of the Union Traction
Company, of Indiana, was made recently by the Westing-
house Electric & Manufacturing Company, under the di-
rection of the writer. These car tests formed a part of a
general test of the power system of the Union Traction
Company by students of Purdue University, under the di-
rection of Professor W. E. Goldsborough, and through his
kindness a number of students acted as observers.

The system of the Union Traction Company is a typical
example of the most advanced type of interurban ratlway,
completely equipped with modern apparatus. A map of
the lines and the power system and an article on oper-
ating features were published in the STREET RalLway
JourNaL for December, 1go1. In brief, the company
operates about 100 miles of interurban line, connecting the
cities of Indianapolis, Anderson, Muncie, Elwood, Alex-
andria and Marion, as well as from 50 to 60 miles of local
street railways in the citics named. The power station
at Anderson contains three 1000-kw Westinghouse alter-
nating-current generators, direct connected to Rice &
Sargent cross-compound engines, and there are eight
rotary converter sub-stations, to which power is trans-
mitted at 16,000 volts. Service at one-hour intervals is
given on each of the interurban lines, and in addition to
this “limited,” or through cars, are run at reasonable inter-
vals on several of them. [Fifteen interurban cars are re-
quired for the ordinary schedule.

The operation of this system has been so successful that
the company is now building 125 miles of new line, which
will nearly doubte the present mileage. Contracts have
leen already let to the \Westinghouse Company for new
apparatus for this line similar to that which is now in use.
This apparatus includes two generators, twelve rotary con-
verters, a number of raising and lowering transformers,
switchboards, lightning protection and fifteen 4-motor
equipments of 75-hp motors. Power for the new line will
be transmitted at 32,000 volts.

The tests were made on the line between Muncie and
Indianapolis, which also passes through Anderson and
through nine intermediate towns. The population of In-
dianapolis is 169,000, and of Muncie and Anderson about
20,000 cach. The intermediate towns have populations of
from 150 to 1500 each. The line is 50.55 miles long, and
contains many curves and grades. The maximum grades
are 3 per cent, but these are short. Most of the grades are
less than 2 per cent. Power is supplied by five sub-
stations, located respectively at Muncie, Daleville, Ander-
son (power station), Ingalls and Lawrence.

The cars have 40-ft. bodies and are 52 {t. 6 ins. long over
the bumpers. Their height is g ft. 6 ins. from bottom of

sill to top of roof. At the front end there is a baggage com-
partment 8 ft. long. This is provided with folding seats
and is used also as a smoking compartment. The main
part of the car has eleven seats on each side, and will ac-
commodate forty-four people.

These cars are each equipped with two Westinghouse
No. 50-C (150 hp) motors, and one L-2 controller. They
are operated by overhead trolley. The characteristics of
the motors are shown in Fig. 1. Both motors are
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FIG. 1

mounted on the forward truck by means of the Baldwin-
Westinghouse method of spring suspension. The gearing
consists of a 20-tooth pinion and a 51-tooth gear, and the
wheels are nominally 36 ins. in diameter. On car No. 252,
however, which was used in the tests, the wheels had worn
to a diameter of 344 ins. The weight of this car complete,
but without passengers, was 63,100 lbs., divided approxi-
mately as follows:

Pounds

Car body, including heater and brake equipment.......... 34,005
o o el o) 3100 55 6 1 66 0.0 9 S50 51 0 50207 2 5 9,565
Trail truck ..ot i i i 0 0 O At o (55740
Electrical equipment ..... 5 0 e, S S AT e veverne... 12,800
Total ci.momsai: - R ¢ G 4 4 e e R s e LR 6 AT O0)
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Sixty-four per cent of this weight was on the driving
wheels.

In addition to the cars just described, the company has a
few smaller cars of the same general construction.  These
cars are about 12 ft. shorter than the others, and are not as
high. They are equipped with four Westinghouse No. 56
(60 hp) motors and K-14 controller. Tests were made also
on one of these cars, No. 237, which weighed 51,560 1bs.;
13,500 Ibs. of this was electrical equipment. Both styles
of cars are cquipped with Christensen brales.

In addition to the ordinary local service between Muucie
and Indianapolis, in which the cars stop regularly at each
of the several towns and make numerous other flag stops,
“limited” or through cars, which stop for passengers at
Anderson only, are run at intervals. In these tests a de-

tailed record was taken of the entire performance of each
test car during a complete round trip (113 miles), carrying
passengers in regular service and running first as a local
Im making these tests one side

and then as a limited car.

FIG 2.—INSTRUMENTS ON CAR NO. 252
of the baggage or smoking compartment of the car was
shut off from the public by means of a heavy canvas cur-
tain, and the instruments and observers were located there.
IFig. 2 shows the instruments in car No. 252.

Besides an ammeter and a voltmeter for measuring the
current and line voltage, a car wattmeter was connected in
the main circuit of the car for measuring the total power
consumption, a voltmeter was placed across the terminals
of the forward motor inside of the starting resistance, for
measuring the exact voltage on the motor at all times, and
an instrument for measuring the square root of mean
square current was connected in the circuit of the same
motor.

This latter instrument consisted of a car wattmeter, in
which the usual 12,000-ohm resistance in series with the
shunt circuit had been replaced by a lesser resistance suit-
able for the purpose aud the instrument especially cali-
brated. ‘This wattmeter was connected so as to measure
the energy (in watt hours) lost in the field windings of the
motor. Knowing the time during which a given total loss
m watt hours occurred in the field windings, the average
loss in watts could be readily calculated, and from this and
the resistance of the field windings the average square of
the current and its square root were easily determined.
The resistance of the field windings was taken at intervals
and an average value used.
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This method of measuring a quantity which it is so nec-
essary to know in all cases where the capacity of a motor
for the service it is performing is i question, is believed to
be new and to have been used for the first time in these
tests. The method is a convenient and accurate one, and
saves entircly the lengthy calculations which would be
necessary in order to find the square root of mean square
from the current readings.

For measuring the speed of the car a small magneto
generator, such as is ordinarily used for sparking gas en-
gines, was mounted on the trail truck, belted to the axle
and connected with a 15-volt voltmeter in the baggage
The generator gave a pressure of 10 volts
at normal speed, and a carcful calibration showed that it
had a straight line relation between voltage and speed.

compartment.

The pulleys were so arranged that a speed of 5 miles per
hour gave a pressure of 1 volt. Fig. 3 shows this machine
in place on car No. 252.

Since all the conditions of speed, current and voltage

FIG. 3.—SPEED INDICATOR ON CAR NO. 252

change very rapidly when a car is starting, it was essential
to obtain readings at short intervals during such times.
When a car has attained a reasonable speed, however, these
quantities are fairly uniform, and longer intervals between
readings would suffice. To avoid taking an unnecessarily
large number of readings it was decided not to take
them at regular intervals, as would naturally be done, but
to suit the intervals to the conditions. Under the direction
of an observer, located beside the motorman, readings were
taken at intervals of 5 seconds, when the car was starting
or stopping, but at other times the interval was extended to
10, 15 or 20 seconds, and a record kept of the actual time
Even with this method of taking observa-
tions, about 12,000 instrument readings were taken on each
round trip.
ducting each test, and to complete the series required
about two weeks worlk.

The transmission line follows the track during most of
the distance, and the poles are spaced at uniform distances
of 100 it. Each fifth pole is numbered, and a record of the
locations of the car during each run was kept by noting the
time of passing each of these numbered poles.

The results of the tests have been plotted in a series of
curves, of which Figs. 4 to 6, inclusive, are samples, and
they form the most complete data on the operation of in-
terurban cars within the knowledge of the writer. Figs.

in each case.

A crew of seven men was required for con-
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4 to 6 give a record of the speed, current, line voltage and
power consumption for car No. 252 from Indianapolis to
Muncie in local service. All of the curves are plotted with
reference to the time in seconds as abscissa, and the profile
and alignment have also been located approximately on the
same basis. Every fiftieth pole number has been marked
on the curves, and these give reference marks 5000 ft.
apart, by means of which distances may be estimated. A
few of the results may now be noted.

SPEEDS

In local service the running time between Muncie and
Indianapolis is two and a half hours, giving a schedule
speed of 22.6 m. p. h. The run shown by Iigs. 4, 5 and 6,
however, was an unusually heavy trip; the car was delayed
by frequent stops at sidings, and was 23 minutes late. In
making this run 37 minutes is required for covering 6.5
miles in the cities of Indianapolis, Anderson and Muncie,
where the speed must be limited, so that the schedule over
the remaining 50 miles is 20.6 m. p. h.

In the cities here mentioned the schediile speed is from
1om, p. h. to 13 m. p. h. The cars are rarely run with the
controller beyond the series position, and it is usually on
the first or second notch, giving from 100 volts to 200 volts
on the motors.

In limited service the cars, with exactly the same equip-
ment and gearing, make the entire run in two hours—a
schedule of 28.3 m. p. h.—while outside of the cities their
average speed is 35.3 m. p. h.

With a line voltage of 500 or more the cars maintain
uniform speeds of from 40 m. p. h. to 45 m. p. h. over the
light rolling grades, of which the road is largely composed.
On slight down grades speeds in the neighborhood of 50 m.
p. h. are common, and on one particular part of the road a
speed of 60 m. p. h. is sometimes reached.

It will be noted at once from Iigs. 4, 5 and 6 that the
cars are handled in a manner very similar to steam trains.
The starts are slow, from 35 seconds to 50 seconds being
ordinarily required to reach a speed of 25 m. p. h., and the
power is kept on until the last moment before braking.
This method of operating, although it causes a greater
average power consumption than would be the case with
more rapid acceleration and a corresponding amount of
coasting, is almost a necessity on a road of this character.
Rapid acceleration is not practicable on account of the
large feeder capacity which would be needed to maintain
the voltage when one or more cars were starting at a dis-
tance from the sub-stations.

When making flag stops, moreover, coasting is difficult.
About 750 ft. is usually required for a service stop from the
ordinary speed of 40 m. p. h. to 45 m. p. h,, and the motor-
man could not see a passenger at a much greater distance
than this.

It will be seen from Figs 4, 5 and 6 that the cars in start-
ing took a maximum current of from 200 amps. to 250
amps., with the motors in series, and from 250 amps. to 330
amps. or 340 amps. in multiple.

When running at uniform speeds of from 40 m. p. h. to
45 m. p. h. over the slightly rolling grades—there are no
levels to speak of—the car required repeatedly from 140
amps. to 150 amps. This corresponds to a train resistance
of a trifle less than 20 Ibs. per ton.
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STOPS

The total number of stops outside of the cities of Ander-
son, Muncie and Indianapolis varies, as a rule, on different
trips, from about 30 to 35, occasionally reaching 45. This
makes the average run about 1.6 miles. One stop is made
at cach of the several towns, and from two to three stops
between towns.

Some of these stops are merely slow downs to a speed
of 5 m. p. h.to 6 m. p. h., and they vary from this up to an
actual standstill of 25 seconds or 30 seconds. The average
duration calculated from a large number of stops was 10
seconds. This, of course, refers to passenger stops, and
does not include accidental delays on sidings.

The effect of stops on the schedule speed is shown very
clearly by the difference in the running time of the cars in
limited and local service. In the latter the cars make about
thirty more stops than in the former, and their running
time is just thirty minutes longer. Thus, although the
average duration of the actual stop is only ten seconds, the
entire time lost by slowing down, stopping and getting up
to speed again is very closely one minute for each stop.

: POWER CONSUMPTION

The power consumption shown by the wattmeter read-
ings varied on six different trips in local service from 2.24
kw-hours to 2.78 kw-hours per car mile (66.7 to 81 watt-
hours per ton mile) from Muncie to Indianapolis, and from
2.62 kw-hours to 3.12 kw-hours per car mile (77 watt-hours
tc 89.5 watt-hours per ton mile) for the return trip. The
average for the six round trips was 2.62 kw-hours per car-
mile, or 76.6 watt-hours per ton-mile.

In limited service the consumption of power was 2.1
kw-hours per car mile (58.7 watt-hours per ton mile) from
Muncie to Indianapolis, and 2.31 kw-hours (71.6 watt-
hours) on the return. The average for the round trip in
limited service is thus 15 per cent less than for the locals,
which is entirely due to the omission of stops.

The effect of stops on the power consumption may be
shown by the following comparison.

In making the run from Indianapolis to Muncie on
three different occasions, the number of stops outside of
the cities of Anderson, Muncie and Indianapolis, together
with the respective power consumptions, were as follows:

Run Watt-hours

No. Service Stops Per Ton Mile Time

1 Limited............ 4 71.6 2 hrs.

2 Local............... 31 83.3 2 hrs. 36 min.
3 Teoral msmsmeresman 44 89.5 " 2 hrs. 53 min.

The handling of the cars n the three cities was closely the
same in each case. It will be seen that the power consump-
tion in run No. 3 was almost exactly equal to that in run
No. 1, plus 27/40 of the difference between the consump-
tion of run No. 1 and run No. 3. That is, the excess power
required when making the stops was almost exactly pro-
portional to the number of stops, and was £ of 1 per cent for
each.

SQUARE ROOT OF MEAN SQUARE CURRENT

The heating current, or the square root of mean square
current per motor, as measured by the special wattmeter,
already described, varied in four different round trips in
local service from about 87 amps. to 99 amps., averaging
04 amps. for the four trips. This means that the heating
effect of the varying currents used by the motors in mak-
ing the runs was equivalent to that which would be pro-
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duced by uniform currents equal to the foregoing figures,
applied to cach motor continuously for the same length of
time in each case, as was required to make the trip. For
the trip in limited service this quantity averaged 83 amps,,
that is, 12 per cent less than the average for local service.
This, of course, is due to the omission of frequent starting
currents. The above currents are well within the continu-
ous capacity of the motors, and show that the equipments
are of the proper size for the work.

It is often supposed that the running of interurban cars
at very slow speeds in the cities and towns through which
they pass is easier on the motors than the regular high-
speed runs in the open country. This idea is erroneous.
[t will be seen from the curves that the square root of
mean square current, while running through the city of
Indianapolis at an average speed of about 10 m. p. h. was
not materially different from the average value for the
entire trip (over which the schedule was 19.6 m. p. I. in this
casc), and taking the average value for four round trips the
heating current per motor was 7 per cent greater for the
portion of the run in the city of Indianapolis than for the
run as a whole.

AVERAGE VOLTAGE

The average line voltage for the trip shown in Figs. 4,
5 and 6 was 454 volts. In computing this only those volt-
age readings which were taken while the car was using cur-
rent were considered, since an average which included the
no-load readings would be misleading.

BRAKING TESTS
UNION TRACTION CO. of INDI|

March 26,27-02.

C\\c\ Car No. 2:57'
k
1. ‘524 Fti'

M.P.H.

No.1. 595 Ft. No.2.5% Ft.
2,375 F. \ No.1.[338 Ft. 319 Ft.
Z \4
2 \e
=
A2
5 |
&
2

e

" A
VI \

0 10 00 e —r m -
Curve No. 5587 Seconds

Street Ry.Journal

FIG. 7

In considering the question of motor capacity the aver-
age voltage at the terminals of the motors must be taken
into account as well as the square root of mean square cur-
rent, since the iron loss depends on this. In computing
this average all readings (including zero readings as well
as others) must be included, and the average result based
on the entire time of the run. Owing to the fact that the
motors were sometimes in series, sometimes on resistance
and sometimes, as in braking or when at rest, with no
voltage at all, the average voltage at the terminals of the
motors for the run shown by Figs. 4, 5 and 6 was only 237.

BRAKING

The braking curves obtained in the service tests show a
retardation varying from about 1.1 miles to 2 miles per
hour per second. The rate of retardation, after the brakes
were set, for twenty-five different stops, averaged 1.6 miles
per hour per second.

Fig. 7 shows the results of some special tests in which
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the retardation is much more rapid than the foregoing.
These were emergency stops, and were much too rapid
for usc 1n ordinary service.

TESTS WITH £-MOTOR CAR

In the tests with the 4-motor car the results were all of
the same general character as here attained.  With this
car the acceleration was somewhat faster and the starting
currents consequently greater than with car No. 252. This
was apparently due rather to the handling of the controller
than to any essential difference in the cars. On a basis of
the empty weights, this car had 9.3 nominal horse-power
per ton, while car No. 252 had a little over 9.5. On a basis
of the same tractive effort, 1. e., 20 Ibs. per ton, car No. 237
should have attained an ultimate speed of 47 m. p. h. on a
straight, level track with 500 volts, while car No. 252
should only have reached 44 m. p. h., so that the gear re-
duction on the latter car was somewhat greater than on the
former. This fact should tend to make car No. 237 less
economical of power than No. 252, The maximum speed
of this car and its current consumption under uniform
conditions were almost exactly the same as with car No.
252. On account of the lighter weight, however, the train
resistance calculated on this basis was 24} 1bs., instead of
20 Ibs. per ton. This increase was partly accounted for by
the fact that the car had been equipped only about a week
before the tests, and was still somewhat stiff.

The average power consumption of the 4-motor car in
limited service was 72.8 watt-hours per ton-mile, or 11.2 per
cent greater than that for the 2-motor car. In local service
the average power for two round trips was 85.4 watt-hours
per ton mile, which was 11 per cent greater than the
average of six trips with car No. 252. A considerable part
of this difference in power consumption, however, was due
1no doubt to the stiffness of the car, and the difference in
gearing, although, even with all conditions exactly alike,
it is probable that the power consumption per ton mile of
the 4-motor equipment would have been somewhat greater
than that of the z-motor equipment. A discussion of this
matter, however, is beyond the scope of this paper.

CONCLUSION

It has not been the object of this article or of the tests
to bring out any specific conclusions, but rather to present
the general operating conditions of a most successful inter-
urban railway in a form which it is hoped will make them
uscful to engineers and railway managers. A number of
the results, however, are of particular interest. The figures
on train resistance, obtained by direct measurement of the
power required by two different styles of cars at uniform
speeds of from 40 m. p. h. to 45 m. p. h., should add some-
thing to the recent discussion on this subject. The aver-
age results in regard to acceleration, braking, number and
duration of stops and so on, furnish useful data as to the
proper values to use in making theoretical calculations,
and the schedule speeds and power consumption are con-
crete examples of modern practice.

The writer is indebted to the officials of the Union Trac-
tion Company, and especially to A. S. Richey, electrical en-
gineer ; Charles A. Baldwin, superintendent of transporta-
tion, and John Matson, master mechanic, for their hearty
co-operation; to Messrs. Dostal, Zapp, Peticolas, Hollings-
worth, Dinsmore and other students of Purdue University,
and to B. B. Abry, of the Westinghouse Company, for gen-
cral assistance in preparing for and carrying out the tests.



SUBURBAN TRAFFIC CONDITIONS OF LONDON,
ENGLAND

BY PHILIP DAWSON

N the last convention issue of the STREET RAILWAY
JouRrNAL there was a series of articles by Messrs.
Ford, Vreeland, Starrett, Pearson and others, in which

the subject of the rapid transit facilities in Greater New
York was most ably handled. It may, perhaps, interest
the readers of the STREET RAILWAY JoUrNAL if some of

especially noticeable in the center portion of London; the
existing 'buses are neither convenient nor economical in
time, and, owing to the conditions that obtain, tramways
or street railways will never be tolerated in the center of
London, and consequently other methods had to be re-

sorted to. The solution, which has so far been most suc-
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MAP SHOWING TRAMWAYS IN LONDON

the conditions that obtain in and around London are
brought before them more clearly than has hitherto been
done.

The following figures show the population and the area
of London and Greater London:

PoruLartion

Area Square
Miles.

1881 1891 ‘ 1901

County of London. . .

117.87 | 3,834,194 | 4,232,118 | 4,803,010
Greater London ..... l

692.84 | 4,766,661 | 5,633,806 | 6,600,000

The want of rapid transit facilities has been long felt
and is well known to the American visitor in London, who
up till recently had generally either to use a cab or a ’bus
to be taken from one part of London to the other. It is

cessful, and which was introduced by the late Mr. Great-
head, is the tube system of railways, constructed at such a
depth (from 350 ft. to 100 ft.) underneath the existing roads
as not to interfere in any way with existing buildings,
sewers, and such like.

There should be no difficulty in getting near the center
of the city without being deposited within it, since there
exists a network of railways which, provided proper meth-
ods of traction are used, should, in conjunction with the
tramways which are now being equipped by the London
County Council, completely satisfy all requirements.

To show the excellent system of railway lines which
came into London, as well as the system of tramways,
which is now being electrically equipped by the London
County Council, and the tube franchises which have already
been granted, the three maps which accompany this article
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have been reproduced. A series of diagrams showing the
area covered by each of the various railway systems enter-
ing London have been added. When electric traction has
been introduced (as undoubtedly it will be within the next
few years) these will give “the hub of the universe” one
of the best rapid transit systems the world has ever seen.
Table I. gives the various existing tube tramways and
railway and omnibus lines which exist at the present mo-
ment, and shows the passengers carried, as well as the
mileage run and the mileage operated. According to
British usage, the mileage operated is not given in miles of
single track, as is generally done in America, but in miles
of route operated, this in some cases being double, and in
others single track. With railways it is sometimes quad-
ruple and more. From this table it will be seen that last
year the total number of passengers conveyed by omnibus,
steam railway, tube or tramway was nearly 900,000,000,

TABLE I.—EXISTING TRAMWAY, OMNIBUS AND UNDERGROUND
RAILWAY LINES IN LONDON, TRAFFIC TRAIN MILES
AND MILES OF ROUTE.

Passenger- Thrain Miles Miles of
Carried in 1901 Run Routes
Central LLondon Railway......... 41,188,389 | 1,243,730 6Y%
City & South London Railway...| 12,896,628 939,666 6%
East Ham Urban District Council

Electric Trams.......cccounn.. | *3,663,422 245,047 4%
Waterloo & City Railway........ 14,324,594 | .. ... 1%
London United Trams. . .. 40,000,000 | ........
Harrow Road & Paddmgton

Tramways €o.. . cvevs oo o i e 2,706,367 299,363 3
Highgate Hill Tramway Co...... 1,122,855 91,255 7-10
London County Council—

Southern System.............. 118,281,320 | 10,399,058 2434

Northern System ............. 160,801,393 | 16,514,353 624
London, Deptford & Greenwich.. 8,205,285 754.314 6
London Southern Tramway Co.. 6,454,657 654.522 53
South Eastern  Metropolitan,

Tramways Co.......... swea] 3252330 263,020 21§
South London Tramways Co , L.td 17,392,115 1,666,049 13
Woolwich & 8. E. London Tram

ways Co.. Ltd............ .. 4,353,821 446,031 724
London General Omnibus Co.... 202,024,222 32,288,606 ....
London Omnibus & Carriage Co.| ........ | ........
L.ondon RoadCo................ 67,909, 537 T T
Railways & Metropolitan Omni-

DUSI CO%w:wsam v s o s 55 59 8 wm e | 2,281,053 214,816  ....
Metropolitan Railway ........... 88,000,000 | 2,295,640 64
Metropolitan District .... ...... 40,444,073 | 1,380,996 18Y%
North London Railway.......... 49,500,000 | 2,187,391 12}
Metropolitan Dist. & City Exten.. 1,399,043 218,166 2
East London Railway............ 7,072,492 322,252 614
London, Tilbury & Southend.... 15,774 822 | 1,293,175 79

i Exclusive of season tickct holders. I Operates
§ One mile of single, double or triple track, etc.,

* For six months.
over 100 miles of route.
counted as one mile only.

not including the passengers carried by the suburban lines
of our great railways, such as the Northwestern, Great
Northern, Midland, Great Eastern, Southeastern &
Chatham, London, Brighton & South Coast, Southwest-
ern & Great Western. It is impossible to get accurately
the number of passengers carried by these, but it must be
considerable, as it will be seen by a glance at the railway
map (next page) published by the Clearing House of
London, which accompanies this article, as well as a series
of diagrams showing the suburban ground covered by the
various steam railway companies whose termini are in
London.

The accompanying Table II. has been constructed from
data which was specially taken at some of the busy portions
in London between 8 a. m. and 8 p. m. by independent wit-
nesses appointed by the metropolitan police, and they may
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serve to give some idea of the traffic that exists at some of
the chief points which has to be catered for.
TABLE 1L—AVERAGE NUMBER OF VEHICLES AND PEDESTRIANS

PASSING DIFFERENT POINTS IN LONDON BETWEEN
8 A. M. AND 8 P. M.
Vehicles Pedestrians
Marble Arch............oiiiii. 10,974 21,080
Oxford Circus.. ........ .......... 12,331 54,100
Holborn Bars ...................... 14,301 59,455
Kmghtsbridge...................... 18,874 7,036
Piccadilly Circus......... S 0 5 5 50 12,551 52,930
Sttand sw: cassemsemsmsnisosmismasss 11,997 56,927

Already the competition of electric tramways is being
very seriously felt by the railways, and the same process
will probably be gone through in this country as was ex-
perienced in America. This is clearly demonstrated by
the speeches made at the annual meetings of most of our
big railway companies. The following extracts in this
connection may be of interest:

“With regard to the decrease in numbers—in first-class
and secend-class passengers—the reason is that the short-
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MAP SHOWING TUBE RAILWAYS IN LONDON

distance passengers have decreased in London, Birken-
head and Bristol, and this is chiefly, if not entirely, due to
the competition of electric trams.
that the result is that we have been carrying more pas-
sengers for longer distances, and that has increased the re-
ceipts per passenger. The competition of electric trams,
of course, is one which we have been watching very care-
fully. I do not think that there is any doubt that electric
trams, for short distances especially, are taking away a cer-
tain amount of traffic.”—Earl Cawdor, at the Great West-
ern Railway meeting, Feb. 15, 1902.

“With regard to the passenger and parcel tratfic, I think
I have said that the receipts are down £1.4,000, and this I
consider a very disappointing account. And this is mainly
due to the strike of the fishermen at Grimsby. Apart from
this, the loss chiefly arose from the competition of electric
trams in Yorkshire. We have had a decrease there of
507,000 passengers; short-distance passengers, it is true,

You will find, of course,
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but, nevertheless, a serious loss.”—The Rt. Hon. W. J.
Jackson, M. P., at the Great Northern Railway meeting,
Feb. 14, 1902,

“Procecding, the chairman had something to say with
reference to the competition which has recently sprung up
in the shape of extended and improved tram services. Here
he thought the raihvay people had a real grievance. These
tramways, whether electrical or otherwise, were con-
structed upon roads made and maintained out of the rates,
and when it was found that these roads were uscd, in some

[VorL. XX. No. 14.
tions were increased obligations, and last, though not least,
the construction by the public bodies, at the cost of the
rates, of tramways and clectric railways, which would com-
pete with existing lines.”—Lord Claud Hamilton, at the
Great Eastern Railway meeting, Jan. 28, 19o2.

“When I addressed you on this subject a year ago, I
mentioned that it was the first time we had had to record
a decreasc in the numbcer of passengers carried, which I
attributed to the loss of suburban traffic by reason of tram-
way competition, and to which I referred at our last meet-
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MAP SHOWING STEAM RAILWAYS TERMINATING IN LONDON

cases almost monopolized by these tram undertakings, it
was surely only reasonable to expect that they should con-
tribute to the rates, that the railway companies might be
relieved of some of the burdens which pressed so heavily
upon them.'—Alexander Henderson, M. P., at the Great
Central Railway meeting, Ieb. 12, 1902.

“He still, however, felt the same apprehension as to the
future that he expressed when last addressing the share-
holders. He felt that the pace was too hot to last, and they
had the danger before them of the competition and open-
ing of tramways in the district, and which, if they were
authorized and made, must necessarily compete with their
ailway.”—R. L. G. Vassall, at the Taff Vale Railway
meeting, Feb. 11, 1902.

“The directors had not lost sight of the new conditions
that had to be faced by railway companies. These condi-

mg. With a view to ascertaining how we have been
affected during the past half year by reason of this compe-
tition, I have had the figures carefully taken out, and can
with certainty say that we have lost 620,000 passengers and
£6,053 in receipts; not so much as I should have expected.
We must also remember that in some districts where the
tramways are non-competitive they act as feeders to our
line.”—Sir G. Armytage, at the Lancashire & Yorkshire
Railway meeting, Feb. 5, 1g9o2.

“There are, no doubt, many cases giving great anxiety
to those who have the responsibility from day to day of
carrying on this enterprise. There is the effect upon these
companies—all railway companies, and especially a com-
pany like ours, with a dense population—of competition
on the public roads by people who are not subject to tax-
ation, who pay nothing for rights of way—rights of way to
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SHOWING THE CITY TERMINALS OF A NUMBER OF THE STEAM RAILROADS IN LONDON
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which you in every parish, on every road, are enormous of season ticket holders was reduced from forty-one to
contributors. You are actually now being used by county thirty-five.

councils, road authorities and

Half-hour trains are run on the railways, while

private  adventurers, running

upon the roads which you Edgeware Rd.
= & Brondesbury

largely maintain free of cost to
them, as a means of competition
against yourselves.”—]. Staats
FForbes, at the London, Chatham
& Dover Railway meeting, Feb. 3,
1902.

“We are, as nearly all railway
companies are, more or less feel-
ing the effects of electric tram-
way competition in the suburban
districts, not only of London, but
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of other large towns. With the CITY TERMINAL OF GREAT WESTERN RAILWAY

advance which has been made in

clectric traction such competition was inevitable. But there is a g}-minute car service on the electric tramway
such competition ought fairly to be limited to crowded dis-  which has caused this reduction in the railway receipts.

The total light railway traffics from

Gospel Ouk April 6, 1901, to April 5, 1902, was
Kilburn = VictoriaDark 1,985,709, while from April 6, 1901,
Dalston .
dinsh | Junets &8 =
Burnchury & | | Junction — éO6D€L 31, 1901, it was only 1,558,
‘Willesden Junction Queen’s Park arke 7 .

psten Do Between Hartlepool and West Har-

Broad St. ® { Livern :
Worniwood Serubbs - ““ h's Lot tlepool the Northeastern Railway

e e t. 8
. HYDEPARK SLepney” § Poplag states that its traffic has decreased by
p: Ch:lt(ring. e \\ }"\%\\ " v X
) Briage W \ about 36 per cent. The distance is 2
Addison Road = \ \ : ” . .
Vietovia ] K\ ) miles. The competing electric tram-
/ NS Greenwion|  Ways carried 1,900,122 passengers for
Fricames year ended Dec. 31, 1901, but this is on
/ LONDON & NORTH-WESTERN the whole system.

RAILWAY. Between North Shields and Monk-

N Loy Clapham Junction .
N\ seaton the traffic on the steam railway

CITY TERMINAL OF LONDON & NORTHWESTERN RAILWAY

Street RyJournal . Nag decreased 58 per cent during 19oT,

while from March 18 to Dec. 31, the

tricts, and ii would not be reasonable to allow it T

to extend beyond the immediate suburbs, or it LONDON & SOUTH-WESTERN
) RAILWAY.

would become a most improper and unfair com-
petition.  The districts beyond the immediate
suburbs have been built up by the railways, which e,
have spent millions to provide transit accommo-
dation for the public, and which have provided
their own 10ads, while the rates they have paid
have largely built up the funds by which the Ingh-
ways, of which tramway companies ask for free Ascot
use, have been made.”—The Hon. W. Campbell,
at the London & Southwestern Railway meeting,
Feb. 6, 1902.

“It was hardly fair to the present companies,
who had expended millions of money on making
their roads, that they should have to face competi-

Bagshot

tion from electric railways and tramways running
along the public thoroughfares.”—Iord Cottes-
loe, at the London, Brighton & South Coast meet-
ing, Jan. 29, 1902.

The figures (see table on next page) in this
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connection are also of interest, showing that the
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competition of electric tramways is a very serious CITY TERMINAL OF LONDON & SOUTHWESTERN RAILWAY

thing for the railway companies.

The railway traffic reccipts between all places was re- electric tramway system carried 1,515,511 _PasScleci
duced from £2,985 in 1900 to £1,785 in 1901. The number Between Stockton and Middlesbrough, a distance of 6
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POOLE & DISTRICT LIGIHT &£L.ILWAYS
(Opened April 6, 1900.)

PAsseNGERS CARRIED

1900 1901
Poole & Parkstone.......... .... 135,292 63,482
Poole & Branksome .............. 55,592 26,816
Branksome & Parkstone.......... 24,917 15,611
Parkstone & Bournemouth. . .. 140 992 105,793
359,793 211,702

miles, the railway bookings have decreased by 21 per cent,
and between Middlesbrough and Newport, go per cent. The
Middlesbrough, Stockton-on-Tees and Thornaby Electric
Tramways, which also serve these localities, have a total
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took to build the Inner Circle were true pioneers, and that
it was a very heroic effort on their part.  The cost of con-
struction was in some parts terrific, amounting in some
cases to £1,000,000 per mile, and in places, owing to shal-
low tunniels adopted, whole streets had to be reconstructed.
These underground railways were at first intended to be
worked by hot-water locomotives, and they were, in fact,
the pioneers of the shallow tunnel which has of late been so
successfully adopted in America.

The problem of rapid transit in London may be divided
nto two great sections; (1) the methods of inter-communi-
cation between the various portions of London, that is to
say, giving facilitics for getting about in London itself
from place to place; (2) the facilities for getting in and out
of London from the suburbs and increasing the radius, as
far as distance is concerned, without increasing the time

taken in the journey,

Sudbury Hill
DISTRICT RAILWAY.

Perivale-Alperton

Ealing Broadway

v High St.Kensington

Boston Rd.

Southfields

Charing Cross

this time being prac-
tically a limited quan-
tity.

The first requirement
is being more or less
solved by the Metro-
politan and  District
Railways and by the
Yerkes and Morgan in-
terests, as well as by the
Central T.ondon, the
City & South London,
the Great Northern &
City, the tube lines, and
by the London County
Council Tramways,and

West Ham
—o-4

‘Whitechapel

the shallow  tunnels
which this body pro-
UCry&tnl -
Wimbledon Falage poses to construct to
Street Ry, Jonrnal connect the tramway
MAP OF CITY TRANSPORTATION SYSTEM OF THE (UNDERGROUND) DISTRICT RAILWAY termini on the morth

length of g miles 4% furlongs. The number of passengers
carried by this tramway was: July 16, 1898, to Dec. 31,
1898, 3.759,605; Jan. 1, 1899, to Dec. 31, 1899, 8,307,322,
and Jan. 1, 1900, to Dec. 31. 1900, 8.782.970.

The Northeastern Railway Company has realized what
is happening, and has decided to clectrify the loop which
connects the Newcastle Central station with Tynemouth.
The total miles of route covered by this line will be 36
miles.

The present position is in some respects very similar to
the conditions that obtained when some routes were first
introduced into London; thus in 1845, owing to the diffi-
culties of getting from the railway termini into London,
nineteen bills were presented to Parliament for railways in
the metropolis. A line which now forms part of the Inner
Circle was promoted in 1854 to connect the northern
termini.  The bill was successful, but it was difficult to get
capital for such a novel undertaking, and the line was only
actually commenced six years later, and was not open until
1863. The opening of this line was soon followed by the
construction of the District Railway from Westminster to
Kensington, which was opened in 1868, and extensions
were built after that till the Tnner Circle was finally com-
pleted in 1884. There 1s no doubt that those who under-

and south sides of the
river through the heart of London. This problem is com-
paratively easy of solution, and we are within sight of a
very complcte rapid transit svstem as far as getting about
from one part of London to the other.
jut the second problem is by far the most important, and
nothing definite has vet been done toward its solution.  So
far, the main line railways, particularly those of which
diagrams accompany this article, have been the means of
conveying the business man to and from his work every
day. The present methods of transportation are very ob-
solete, and the railway companies will have to wake up to
existing circumstances and be prepared to spend additional
capital and transform their suburban services into electric
ones, unless they are willing to discontinue handling sub-
urban traffic entirely and hand the same over to some sepa-
rate organization,
The greatest diffculty in the way of the railway com-
The conversion from
steam to electric traction will undoubtedly be very costly,

panics moving is a financial one.

and will involve the scrapping of a large amount of rolling
stock, locomotives, signals and other material, in addition
to calling for a heavy capital expenditure to pay for new
rolling stock and electrical equipment. Tven if our rail-
way companies were not very heavily handicapped by their
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enormous capitalization, the step would be one so serious
as only to be taken when absolutely forced to do so. That
this is the case has been proved in America, where only
quite recently the main line railways have considered dis-
continuing the use of steam for operating their local trains
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figures, taken from the Board of Trade returns, and apply-
ing up to the end of the year 1goo. At the time the capi-
talization of the railways of the United Kingdom was
£1,176,001,890. The annual gross receipts were £104,801,-
858, the ratio of operating expenses to receipts 62 per cent
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into the city by electricity. It is only after such an accident
as that which happened recently that the New York Cen-
tral and the other lines which come into this station have
been forced to decide on electrification.

Some idea of the enormous burden which our railway
companies have to bear may be gained by the following

Street Ry Journal

RGROUND) METROPOLITAN RAILWAY AND CONNECTIONS

and the average interest on the paid-up capital 3.41 per
cent. The total miles of route open were 21,855, of which
12,162 had two or more tracks, and 9693 were single track,
and the total number of passengers carried, exclusive of
season ticket holders, was nearly one passenger per pound
sterling of capitalization. Adding the number of season
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ticket holders, which was, approximately, 1,600,000, and
adding a fair average of journeys for this, would probably
bring the total number of passengers carried on the rail-
ways of the United Kingdom to 1,500,000,000,000 per
annum.

Notwithstanding this fact, the railway companies, when

TABLE IV.—RUNNING TIME OF SUBURBAN TRAINS ON THE
LONDON, BRIGHTON & SOUTH COAST RAILWAY

Time Taken

to do Dis- Average
Miles Name of Station tance as per Speed Mile per
Time Table Hour
in Minutes
London Bridge to—
23 New Cross ...ooovevvivnenenennn. 6 27Y%
7 Brockley «.ooveviviiiiiiinn 4 15
7 Honor Oak Park................ 5 12
K74 Borest HAL o x50 s s 65 5 s s 4 11 Y%
7 Sydenkam....... S s 5 s s P 3 20
1 Crystal Palace. ...« s msmmsames 10 6
74 GipsyHill. .. ...coovvviieiiin, 4 19874
1 West Norwood................. 3 20
13 Streatham Hill ................. 4 26 Y%
1 Balham ........................ 3 20
¥ Wandsworth Common.......... 3 15
14 Clapham Junction............... 4 183{
1% Battersea Park.................. 4 22Y;
% Grosvenor Road.......... ..... 2 15
% Victoriae. o vvevrininininninn.. 5 6

Total dlstance, 16 % miles ; total time taken, 55 minutes; aver-
age speed for whole dxstance, 18 miles per hour average distance
between stations, 1.1 miles.

they want to, could raise money easily, and they should not
hesitate to inaugurate the conversion to electric traction
of the suburban portion of their systems. As already
shown, our railway companies realize that they are under-
going a steady and substariitial decrease in their suburban

TABLE V.—METROPOLITAN BOROUGIIS

\

BorouGH | .»\c::: “];::lce]:,‘d' Population Per:‘\oclzper
Stepney................o.. 1,691 298,600 77
Bethnal Green............ 743 129,680 174
Hackney.................. 3,250 219,272 67
Shoreditch ............... 642 118,637 185
Spitalfields......... PPRE 87.5 27,969 319
St. George's North........ 114.0 40,976 279
Mile End, New Town...... 146.6 28,718 251

TABLE VI.—INCREASE OF POPULATION BETWEEN 1871 AND 1901

(Extract from Census Returns.)

| Increase Each 10

Years
Acres DisTRICT | 1871 1831 1891 1901 |
1881 | 1891 1901
18,186 | West Ham Division... | 99,142 200,752 365,134 | 580,306 1027 | &1% | 587
1,002  Stratford coooeeeoiiiin | ceeene o 38,612 44,895 b oo
1:249 | Blaistow . o.oonon. = A 58080 | 90920 | Il };46;
1,556 | Canning Town _......  _._.... __.... 54,750 70,666 ceee | eee | 29

806 | Forest Gate...... - 53,511 60,897 $

800 | | | e T
3,268 | East Ham_.....ooooos | ooooon i 32718 | 95970 ... | 1120 193
7,951 Total.... 928 139,513 | 237,616 | 363,278 105 | 70 52
1,737 | Wanstead.oooooooooL ! ... ceeee | 7042|0108 ...

'631 | South Leyton. W (o | ol T | 38232 50458 .. | LI ?,g
1,963,k North Leytor, .o | soae | Sasss 24874 48441 0|70 o1
4331 |  Totaleeeennn.n.... 15,913 | 32,400 | 70,148 108,007 101 | 116 | 54
6,504 | Walthamstow _.....__. 15,301 | 28,839 | 57,370 108,931 89 | 98 89
8,496 E?mg)rd """ 5947 TT6db | 10913 31230 98

496 ordeenn ... —ee 5947 7645 | 10913 41230 28 | 33 oH
3,808 | Barking Town._...... 6516 9155 | 14301 21547 39 | 56 \2.%5

12,209 | Total......_._._... 12523 16,800 | 2214 62787 84

| 560 l149

traffic, owing to the competition of electric tubes and tram-
ways. ‘The same thing has happened in America. In
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order to compete with electric tramways, stcam railways
will have to do a great deal more than simply operate their
trains electrically, they will have to change the whole sys-
tem of operation of their suburban traffic, which will have
to be entirely separated from their main-line trains.

A great deal has recently been heard of operating main-
line trains electrically; thus in this country Mr. Langdon,
the late president of the Institution of Electrical Engineers,
Messrs. Mordey, Jenkins, Swinburne and others have
dilated on the subject. In Germany experiments at Zossen
have been carried out, and in Switzerland Messrs. Brown
and Boveri have equipped a main-line railway, the Burg-
dorf-Thun. Messrs. Ganz have equipped the Valtelina
line, which, up to date, is not yet completely operated elec-
trically. The Mediterranean Thomson-Houston Com-
pany has built a line from Milan to Gallarate, which has

TABLE VII.—POPULATION OF METROPOLITAN BOROUGIIS

[ |

NaAME Area I ‘ Population Po:yl;gr(:]
AME Square Miles OpLEatio ?n 189
In 1855, 14,000
Battersea ............ { 1871, 107,262} 94
1891, 150,558
1841, 68,701
Bermondsey.......... 2 2-§5 { 1881, 134,632} 97
1891, 136,6h0
1871, 120,104
Bethnal Green... .. e 1% { 1881, 126,961} 171
1891, 129,132
1861, 71,488
Camberwell .......... 7 { 1881, 186,593} 57
1891, 235,344
ChElSEal dreoisnts msieiereis ond 650 (acres) { ;gg;: gg';gg 148
Deptford: i ¢ s vmsss s o 254 1891, 107,273 68
EiNSBUrY v o oo ame e 588 (acres) 1891, 109,961 192
1850, 10,000
Fulham .............. 225 { 1881, 42,900} 61
1891, 91,639
Greenwich ........... 6 r Iggl, 84,429 22
1361 O, [e]
Hackney.............. 5 1 1896: 2?3:224 8o
" 1800, 5,6001
Hammersmith........ 34 ‘i iggi: ;;:23;’3 50
1896, 104,199
' 1851, 12,000
Hampstead........... 34 ‘ { 1881, 45, 452} 38
1896, 75,449
Holborn, . :smssssssss 409 (acres) | ..., ... 165
[ 1801, 10,212
Islington ............. 43 { 1891, 319,143 } 110
1896, 336,764
i 1861, 70,108
Kensington........... 3 { 1881, 163,151} 148
1896, 170,465
1851, 138,000 ‘
Liambeth: o s wsisis o o o 64 { 1891, 275,000 } 74
1896, 295,033
Lewisham............ 11 1296 99,962 14
Paddington........... 2 z ;8;;: Iggjgég 98
1881, 236,363
St. Pancras ;s se ssesss 4 { 1891, 234,375} 102
1896, 240,764
Poplar: e o s e s s weiie d 3k 1896, 21,898 110
Marylebone........... 213 Igg(), 141,188 130
Southwark ... w.w. ‘ 13 : ; 89(15: ;gg;;g; } 187
37 if 1891, 285,225
StEPNEY ¢ oo oo v vim sivoman 23 \ 1836, 292,547 170
Stoke Newington.....| ... | ... 52
Wandsworth.......... 14% { ;ggé: igs:géz 20
|
Westminster......... 4 g‘ igga iggiég 107
: 1591, )
Woolwich............ 13 1 1836, 1?)6,277 E 14
Penge: . wssns o s s I1-5 1826, 21,328
Shoreditehs: . o wi v 1 :ggé: i;g:gsg % 190
City of London........| 670 (acres) 1901, 31,108
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already been described in the STREET RAILWAY JOURNAL,
but the conditions that obtain in these instances are totally
different from those met with in Great Britain.

The British railways, particularly in London, by elec-
trifying their suburban lines, will be able greatly to increase
the average speed; this will, of course, probably entail
separate tracks for handling this traffic and separate ter-
minal stations with loops such as have been already
adopted at the terminal station at Boston, Mass., and at the
terminal of the electric street railway on the New York
side of the Brooklyn Bridge and at some of the termini of
the Metropolitan Underground Electric Railway of Paris.

TABLE VIII.;INCREASE OF PRESENT POPULATION OVER:

1871 1851 i 1891 1871 1881 1801
Per Cent.|Per Cent.|Per Cent. Per Cent.|Per Cent,| Per Cent.
Stratford ........ ] ‘
Plaistow......... | | ‘
Canning Town... } 434 | 160 52)
Forest Gate .. ... |
East Ham... ..o 6+ J
Wanstead ......... L 485 189 58
South Leyton.... 585 233 54
North Leyton.. .. }
Walthamstow. . .. 613 278 89)
Oford.............. 593 439 257
Barking Town..... 227 135 50 401 273 149

TABLE IX.—EXTRACT FROM CENSUS RETURNS, 1901, SHOWING
CONGESTION OF POPULATION

MEeTkOrPOLITAN BorROUGHS OF

Hackney Shoreditch

No.

Bethnal Green Stepney
s Occupiers w | 7 @ N i
£ No. ‘ = B = i = i = &
g g s § K g s g s
3 E|l e | £ & § & | E|%
g g Z 5 g g z g
e o [ o = o & oS
1 3 1,110 3,33 679 2,037 1318 | 3,954 | 2,879 8,637
1 4 H94 2,376 | 202 1,168 678 2712 1,734 6,936
al b) 208 1,040 N 365 216 | 1,080 824 4,120
1 6 85 510 18 108 3 4358 309 1,854
1 7/ 33 231 7 49 12 84 131 917
1 8to12 12 115 2 18 8 67 51 428
) 6 631 | 4,104 356 2,136 694 | 4,164 1,798 = 10,788
2 T 383 2,681 154 1,078 280 1,960 1,126 7,882
2 8 173 1,384 57 456 155 1,240 577 4,616
& 9 55 495 14 126 48 432 278 2,502
% 10t012 | 27 28 1 114 26 R66 149 1,564
3 9 211 1,899 100 | 900 175 1,575 | 511 4,599
3 10 82 820 37 370 64 640 28 2,780
3 11 33 363 10 ‘ 110 21 231 112 2,541
3 12 . 16 192 6 7 9 108 63 816
4 12 35 420 18 1 216 27 324 127 1,524
Total in less than 5 ‘ |
rooms and 3 per
room ....._.....| 3,741 20,238 | 1,832 | 9,313 | 3,804 | 19,275 | 10,952 | 62,504
i " ==
Total tenements.. | 28,209 48,794 | 37,031 | 61,113
Srooms and less .. | 23,732 825 20,080 597 22,940 847 49,182 807
2 rooms each..____ T64 25 | 7211 14 7,509 27 15,690 25
1 room each _.____ 53 19 | 4,827 9 6,705 24 13,282 21

By the adoption of electric traction, railways will be able
to run trains in accordance with the requirements of the
traffic, and to increase greatly their average speed.

The accompanying Table 1V., taken from one of the time
tables of our railways—the London, Brighton & South
Coast Railway—for which the writer is acting as consult-
ing enginecr, may be of interest.

From this will be seen what improvements may be ex-
pected by the introduction of electric traction It must,
therefore, be pointed out that as regards the two last sta-
tions, Grosvenor Road and Victoria, all tickets are col-
lected at the former, and that between Grosvenor Road
and Victoria there are only two tracks available for in-
going as well as out-going traffic, and that there are be-
tween 350 to 400 trains, according to the season of the
year, going in and out every day. To obviate the delays
due to this “bottle neck,” the company is at the present
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moment spending over £1,000,000 to widen the approaches
to the bridge over the Thames, which leads into Victoria
station. )

An idea of the urgent necessity of improving methods
of rapid transit may be gained from the following figures,
showing the increasc in population in some of the suburban
districts of London within the last few years, and the ter-
rible state of overcrowding that obtains in certain of them.
The only method of getting over this trouble is to give in-
creased facilities for getting in and out of London and get-

TABLE X.—EXTRACT FROM CENSUS RETURNS, 1901

DisTrICT Acres Population g::sﬁ'c’:e
LoNDON

Bethnel Green, SW*............ 300 65,926 219.7
Whitechapel ®iu: s mm o g o s ol 378 78,624 208.0
SEEPNET™, cix s s i1 510 515w titn o v o 314 63,689 202.8
Hoxton Shoreditch*..... ....... ‘ 343 62,461 182.1
Haggerston*.................... 305 55.437 181.7
St. George’s (Tower Hamlets)*.. 286 51,071 178.5
Bethnal Green, NNE*............ 455 63,786 | 140.2
Mile End *s.aiencaimivenss sniws 363 48,5348 ( 133.2
Limehouse® . v ivmssons o smsmsan 423 55,996 132.3
Bow and Bromley............... 1,001 91,081 90.9
Hackney, Central.............. 822 67,612 82.2
Hackney, South................. 1,541 101,350 65.7
Poplar............ 300308000 ey 1,332 78,430 58.8
Hackney, North ................ 1,574 84,253 53.5

Essex w
South Leyton......c..oovvnn... 631 ‘ 50,458 80.0
Forest Gate .......... SR 806 60,897 75.5
Rl 1S f o P . 1,249 90,920 72.8
Stratford..... ..., 1,072 44,825 41 8
East Ham .................... i 3,268 95,979 29.4
North Leyton................... 1,963 48,441 24.6
Walthamstow ; «: s -, snsmims s 6,504 ’ 108,931 16.7
Watistead oo:uswsmmmsnanesismams 1,737 9,198 5.3
T T, o s ms ot s s ms s e onds & | 8,496 41,240 4.8
(@ vkarvst o s drne ot ammns woaong i 13,975 17,653 | 1.2
Waltham Abbey ...... PP 11,017 6,547 .6
1BV RIS ¢ o oo opgpoescaoncosngan s 17,101 6,595 4
Harlow............ ... ‘ 17,041 6,211 y 4

MipDLESEX, N.E. |‘ ‘
Tottenham Division............. 4,638 136,702 29.4
Hornsey S memmam e ! 2,875 72,056 25.0
Edmonton SR 2 7,491 61,892 8.2
Enfield T LT . o ’ 12,601 42,738 3.4
Chestnut % ooomoocomoagh 8,479 ) 12,288 1.4

MropLESEX, W. and N. W. ‘

Brentford Division.............. 20,980 178,849 8.5
Hendon P P T 33,569 | 167,307 5.0
Barnet R PP 25,767 | 58,970 2,3
Uxbridge 0 iisamensamiee 26,858 39,003 L.4
SEAINES| (PALL) . oo ieivrers s e smssiesie < 24,331 33,861 1.4

|

KENT [
Bromley Division............... 40,978 85,755 2.1
Dartford L T 52,316 96,046 8

SURREYV ‘
Richmond Division............ 5009 | 49,459 9.9
Croydon B imsmrme s 32,540 | 194,425 6.0
Kingston B v e g 24,551 137,563 5.6
Carshalton b 12,228 | 32,99/ 2.7
Epsom b s aoa s o 13,074 | 17,429 .3

* Have a total population of 545,338, covering 4.94 square miles.

ting long distances in a shorter time, so as to enable the
working and the poorer classes to have increased accom-
modation at a reduced rent,

A large amount of evidence was given before Lord
Windsor's committee of the House of Lords during the
discussion on tube railways as to the great delays which
were encountered owing to the congestion of traffic on the
existing railways. Thus, to get from Highgate to the
city, a distance of under 5 miles, an hour had to be allowed,
and it took sometimes as long as 45 minutes to get from
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Wood Green to Moorgate Street station. A glance at the
map of the London railways will show what this means.

The service which has to be improved is not so much
what we might call the metropolitan one, served by the
tubes and tramways and the District and Metropolitan
Railways, but what might justly be called an interurban
service which is required to connect the outlying districts
around London, which are alreadv in steam railway com-
munication with London by means of an improved and
accelerated electric service. This, however, owing to the
expensive procedure of procuring Parliamentary bills and
to the oposition which independent undertakings, sceking
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experienced gained and from the conditions that obtain
near the metropolis, it scems evident that within a radius
of, say from 235 to 35 miles, all the traffic on the railways
should be handled clectrically with the exception of the
main-line long-distance trains.

One great advantage which would be obtained would
be to avoid to a large extent the serious delays which are
met with, particularly on the southern railway systems,
where the main-line trains are gencrally punctual till they
get within 10 or 15 miles of London, after which they are
constantly delayed by suburban trains in front of them.
By the increase in the average traveling speed of the sub-
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franchises to do this class of work, would necessarily offer,
can only be performed if the railway companies themselves
realize their duty and seriously put their hand to the plow
and effect a change rationally and not piecemeal, as, un-
fortunately, seems to be quite probable. \What is required
is an interurban service between the towns whicl: surround
London, such as Tilbury, Chelmsford, Brentford, Rom-
ford, Epping Forest, Waltham Abbey, St. Albans, Wat-
ford, Richmond, Rickmansworth, Uxbridge, Staines,
Woking, Guildiord, Dorking, Leatherhead, Epsom, Rei-
gate, Sevenoaks, Maidstone, Chatham and Gravesend, and
stations somewhere near the center of London from which
the traffic could be distributed to the various parts of the
metropolis by means of interconnected service of tram-
ways, shallow tunnel tramways or tubes, and the existing
District and Metropolitan system. Tn other words, from

urban trains which would result from electrification, owing
to the more rapid acceleration possible and to the introduc-
tion of modern methods and up-to-date rolling stock,
whereby the stops at stations would be greatly reduced, the
serious delays of main-line trains would be considerably re-
duced. Furthermore, by absolutely separating the long-
distance and the suburban traffic at the terminal stations,
the general public would greatly benefit.

By means of multiple-unit trains considerable time would
be saved even at terminal stations, as the shunting of loco-
motives at present required could be done away with. As
an example of what electric traction renders possible, the
Central London and the District Railway, as it now exists
operated by steam, may be compared. On the former the
average time of stoppages at stations does not much ex-
ceed 10 seconds, whereas on the latter it is over 50 seconds.
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This is not due to the handling of smaller traffic, in the first
case, as the trains of both systems have practically the
same capacity, and the Central London Railway, as a mat-
ter of fact, at the present moment carries nearly double the
number of passengers that are carried by the District Rail-

way.

In considering the position of tube railways and tram-
ways in London as compared to what has been done in
America, the item of the average fare received must not
In this connection some figures as re-
gards the average receipts actually obtained on London

be lost sight of.

lines may be of interest.

The average receipt on the District Railway per pas-
senger carried is 1.49d., and on the North London 1.34d.
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to carry persons cheaply and rapidly distances of from 15
to 30 miles between their homes and their places of business.
At the present moment the railway companies with termini
in London are attempting to do it, but with very moderate
success, and with very grave inconvenience to the pas-
sengers. The want of terminal facilities and the enormous
price of the land necessary to afford extra accommodation,
the complexity of ownership and running powers held by
various railway companies over each other’s lines, and that
great enemy of all railway traffic in London during the
winter months—London fog—have to be reckoned with,
and all these points make the problem an exceedingly diffi-
cult one to solve. Owing to the present poor rapid transit
facilities only very few business men can manage to live
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The average fares on the London Tramways system per
passenger carried work out at 1.08d.; on the omnibus lines,
1.3d., and on the East London Railway, 1.47d., from which
it will be seen that, as far as metropolitan travel is con-
cerned in ‘London, it is not safe to reckon on an average
fare of more than 11d. per passenger carried. A few
figures taken from Mr. Dredge's excellent article in a re-
cent issue of Traction and Transmission which apply to
some main-line railways for the year 19goo are interesting
for the sake of comparison. Thus, on the London &
Southwestern the average fare was 6.7d.; on the London,
Brighton & South Coast, 7.13d.; on the Southeastern &
Chatham, 7.41d., and on the Great Eastern, 4.50d. These
lines have been particularly chosen, as they handle a very
heavy suburban traffic. The Great Eastern is the one
which has to lay itself open as much as any to catering for
the suburban resident, and over a large area it has adopted
the fixed-rate system, especially for workmen’s trains.

The great problem which will have to be solved is how

Street Ry, Journal
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more than 6 miles or 7 miles out of London, and for this
short journey very often an hour is required, and a large
amount of time has thus to be wasted by people who can
ill afford it, and whose hours of business attendance are
absolutely fixed.

Desides this suburban traffic, there is another traffic
which is not sufficiently considered in Great Britain, and
that is the so-called pleasure traffic, which has been culti-
vated to so large an extent by electric railways in the
United States. There are a large number of places in the
neighborhood of London, such as the Crystal Palace, the
Alexandra Palace, Kew Gardens, Richmond, Hampton
Court and many other places which, if proper facilities were
granted and a good train service maintained, could be
greatly developed to the advantage of their shareholders,
as well as to the benefit of the railway companies. The
supply of greater traveling facilities with higher speeds
would change the map of London very rapidly, and would
greatly increase the value of the surrounding property.
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From a careful study of the conditions that obtain in
London, and bearing in mind the difficulties and the ex-
penses which have to be faced, both as regards preliminary
Parlimentary expenses and the cost of construction, etc.,
it is hardly likely that many new systems will be con-
structed to connect the various portions of London with
its various suburbs. A study of the official railway map
published by the Railway Clearing House, of London,
which accompanies this article, and a glance at the diagram
showing the district served by the various railway com-
panies who enter London, will convince anyone that the
areas served by these lines are amply sufficient to meet the
wants of the worker in the metropolis for years to come,
provided, of course, that they are utilized to the fullest ex-
tent and proper systems of tramways installed which will
enable an easy concentration to be effected.

Owing to the limits of speed imposed on electric tram-
ways it is not likely that these will compete with railways
for distances exceeding § miles. It will be some time before
the London County Council will complete its system of
electric tramways, of which a general idea can be obtained
by looking at the tramway map of London which accom-
panies this article, but each consecutive year will see the
scheme nearer completion. Most probably we shall soon
see the London County Council Tramways connected with
other electric tramways now being constructed at Graves-
end, Chatham, Croydon, Sutton, not to speak of the enter-
prising London United Tramways, whose network, as
shown by the map, connects a large number of residential
towns and districts situated at the west side of London.
The railway companies must act quickly if they wish to
prevent the business population satisfying themselves by
settling on a tramway route.

That tramway competition, instead of being disastrous,
can really benefit railways, has been proved in the United
States, as in Chicago and the Greater New York, where
by the electrification of the suburban lines and of the lines
running out into the neighboring country it has been
found that the tramways carry their district passengers
from their offices into the trains and deliver them at the
other ends from the suburban stations to their homes. In
other cases it has been found possible to run a through
traffic. Tt is certain that under the existing conditions
railway companies find it impossible to handle their sub-
urban traffic better than they do at present. Are they pre-
pared to sit still and let other concerns arise who will com-
mence by taking their suburban traffic from them, and will
eventually end by absorbing a large portion of the other
traffic as well, as has been demonstrated over and over
again, both in Europe and America? The table which has
been prepared for this article, with the diagramatic map of
London, shows how densely populated London is, and an
inspection of the former will show the rapid growth of
population. This means that there will continue to be an
increasing demand upon the railway companies from the
suburban population, and it is an ascertained fac: that there
is an everswelling traffic on the main lines. If the railway
companies do not act or decide on some radical remedy
shortly their service and receipts cannot improve, but must
deteriorate.

Tn this discussion there must be no mistake about the
meaning of the word suburban, which is merely relative.
as the distance of the London suburbs from the center will
increase as traveling facilities increase.

The result will
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probably be that the railway companies will concentrate
their energies on cultivating the distant districts which at
the present moment lie beyond the suburbs. By this means
they can open up a new residential area which would be-
come a source of profit to the railway companies, not only
by supplying them with new traffic, but also by increasing
the value of the land thus developed.

The whole question, therefore, as has already been stated,
is complicated, owing to the very heavy capitalization
of the existing tramways, underground railways, tube lines
and suburban lines owned by the other railway companies.
Some idea of what this burden is will be gained from the
statement that, neglecting the capital invested in omni-
buses, over £100,000,000 is at the present moment invested
in what might be called the rapid transit service of Lon-
don—an amount nearly equal to the capital invested in
Greater New York. From this it will be seen that the
present traffic will have to be enormously increased if any-
thing like a fair interest is to be paid on the capital already
involved. This is another reason for supposing that the
suburban lines in London will have to be electrified
at no distant date. The results of this will be extremely
interesting, as it will make London far ahead of any other
town in the world. Tt is already the pioneer city of tubes,
and when the various tubes now under construction, or
for which franchises have already been granted, are work-
ing, the methods of intercommunication of London itself
will be exceptionally good. Tt may possibly be of interest
to American readers to give them some idea of the actual
approximate cost of tubes per yard of single tunnel; in
some cases, under special conditions, the cost may be far

greater than that given: ,

Diameter. Cost per Yard.

11 ft. 6 in. £37 o o-

12 ft. 40 5 O

12 ft. 6 in. 42 10 o

13 ft. 44 To o

13 ft. 6 in. 47 15 o

21 ft. 140 10 O

The diameter of tubes at present varies from 10 ft. 2 ins.
internal diameter (City & South London Railway), 11 ft.
8 ins. (Central London), 12 ft., as proposed (Mr. Yerkes’),
and 13 ft. 6 ins., as proposed by the Morgan interests.

It is unnecessary in this article to discuss the various
engineering details which will have to be considered by
those steam roads who eventually decide to go in for elec-
trification. Tt is no longer necessary now to demonstrate
the feasibility of running the heaviest trains economically
electrically.

Tt seems probable that by a proper combination or com-
munity of interests, if such can be arranged hetween the
tramways, whether owned by company or municipality,
and between the tube and main-line railways, that elec-
tricity may be utilized to improve the situation of all of
them. Thus tramways and tubes in London would serve
to distribute inside the city and to concentrate at the va-
rious exchange stations from which the suburban lines
start. These having their own right of way can run at high
speed between the centers of the population and deposit
passengers there, where they would be distributed by sur-
face tramways. The results would probably be eventually
that the railways would be duplicated by tramways along
their whole route, but if properly managed this should not
be to the disadvantage of either, as the tramway would
take the short distance and the railway the long-distance
traffic.



CARS FOR HIGH-SPEED INTERURBAN SERVICE

HE interurban of the present day, with its exception-
ally high speed. has developed many entirely new
conditions. Those which involve the operation of

passenger cars are both novel and trying. It is too early to
say what the final type will be; possibly many entirely new
designs will be found necessary. The question of what is
the best tvpe for the interurban car, with its high speed,
frequent stops and its combination of city and suburban

all and is intended for a speed of 60 miles per hour. The
passenger coach will seat seventy-two persons. Its in-
terior arrangement, as shown in Fig. 4, indicates the finish
to be of unusual elegance, the decorations being of the Em-
pire style. The baggage racks are made nearly continuous,
and the number of lamps is greater than is usually pro-
vided, even in steam coaches. The seats are walk-over,
high rolled back, covered with plush. The interior finish
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FIG. 1.—PLAN OF ORDINARY PASSENGER CAR, CANTON & AKRON RAILWAY

service, 1s one which has been put to every car builder, as
well as nearly every electric railway company, in the coun-
try. Neither the steam railroad car, nor the enlarged elec-
tric car of street railways, is entirely suitable for the
service.

In view of the importance of this subject, a study of
some of the recent interurban cars as used by the latest
electric interurban railways in the country has heen thought
to be of intcrest.

Figs. 1-4 illustrate the standard cars of the Canton &
Akron Railway Company. Two cars are illustrated, as
the company intends to operate trains of two cars cach.

is mahogany, decorated with inlaid marquetry. The high
backs are a feature highly appreciated by passengers.

Of the scating arrangement, sce Fig. 1, little can be said
beyond noting that it is plain, straightforward and sensible
for a coach of the kind. The question arises, however,
whether, if the cars are to be run in trains, it would not
have been advisable to put an end door into the vestibules
in such a way as to make passage from one car to another
possible.  This would have given the occupants of the pas-
senger coach access to the smoking compartment of the
car shown in Fig. 2.

This engraving shows a car with the unusual feature of
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FIG. 2.—PLAN AND SIDE ELEVATION OF BAGGAGE AND PASSENGER CAR, CANTON & AKRON RAILWAY

One of the cars is a straight passenger coach, and the other
a combination car, having the novel feature of three com-
partments. Figs. 1, 2 and 3 show plans, elevation, seating
arrangement and details of floor framing, while Fig. 4
shows the interior of the car illustrated in Fig. 1.
Referring to Fig. 1, it will be scen that the | ading car is
intended to run on a loop in one direction only ; that it has
a cow-catcher; is mounted on double trucks, and has a
“steam roof” and a round-end vestibule. It is 58 ft. over

three compartments—baggage, - smoking and passenger.
The baggage doors are carried so far forward that they do
not interfere in any way with the side truss of the car.
This remains intact from bolster to bolster.

The floor framing of these cars, see I'ig. 3, is of unusual
interest, as it shows a decided step toward a complete metal
floor frame. There are six sills, all of them strengthened
with channel-irons. The two intermediates have not only
a channel-iron on one side, but are plated on the outside as
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well.  The side-sills have a channel and bar on the inside,
which in turn has a filler of wood. All the sills are of yel-
low pine, extending in a single length from end-sill to end-
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7 ins. between the bolsters, unusual care was taken in the
trussing, as will be ceen by the upper portion of Fig. 3.
The truss-rods are carried by deep saddles on the ncedle-

sill.  The corner posts are of oak and the intermediates of ~ beams. The upper, or window, truss is not only well
m.. Post spacing for Comb.Cars 1c
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Motor G.E, 52
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FIG. 3.—FLOOR FRAMING OF CANTON & AKRON CARS

ash. These are spaced in such a way as to bring the
windows in pairs with a double post between them. The
single posts are made in two pieces with the tie-rods run-
ning in the center. The sides of the car are built in a man-

FIG. 4.—INTERIOR OF CANTON & AKRON CAR

ner which is becoming generally popular, with inside
sheathing laid horizontally, and this in turn covered by
narrow fatched stuff put on vertically.

Owing to the great length of this car, which is 35 ft.

secured by a large plate iron washer, but has what is uncom-
mon, a good anchorage on a special metal post. It may be
noted here that i a large part of the cars where a window
truss is used it is of no possible value. In many cases its
only supports at the points where the greatest strain comes
upon it are a couple of insignificant wood screws and a
shoulder of wood no thicker than itself.

These cars, which were built by the St. Louis Car Com-
pany, are mounted on the St. Louis Car Company’s No.
23-B high-speed motor trucks. They have a 6-ft. wheel-
base, 6-in. axles and 33-in. steel tired wheels. The equip-
ment consists of four General Electric No. 52 (75-hp)
motors, with multiple-unit control. The weight of the car
body, motor and trucks complete and ready for operation
is 67,000 lbs. This is about the same as that of a steam
coach having an equal seating capacity.

The exterior view, Fig. 5, and the plans and clevations,
Figs. 6 and 7, show an entirely different type of interurban
car used by the Clevéland & Fastern Railway Company.
The body is short, being but 45 ft. 11 ins. over the buffers,
and the trucks are spaced but little more than 21 ft.between
centers. The car itself is divided into passenger and
smoking compartments. The forward vestibule, however,
might be considered a compartment by itself, since it pro-
vides not only for the motorman, but for the hot-water
heating apparatus. At the opposite end there is a separate
compartment for the toilet room. Provision is made for
seating forty-six passengers. The general features of con-
struction present but few novelties, but the floor frame in
Fig. 7 is worth careful study. Here diagonal braces are
introduced, All the sills are strengthened with metal. The
side-sills have a channel-bar sandwiched in them. The in-
termediates are plated, while the center-sills are composed
of I-beams, a filler with a steel plate on the outside of them.
The arrangement of the platform and platform timbers is
unusual, as will be seen by a study of the plan. The end-
sill is practically plated all over, having an angle-iron on

one edge, and the ends of the sills or the angle-pieces from
them covering its inner surface. Straps for the platform
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FIG, 5.—HIGH-SPEED INTERURBAN CAR, CLEVELAND & EASTERN RAILWAY

timber bolts protect its top. With the exception of the

side-sills, the construction of this floor frame is almost

To meet the requirements of a high-speed interurban car
for a mild, uniform climate, like that of California, the car
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FIG. 6.—PLAN OF CAR SHOWN IN FIG. 5

entirely iron, as the wooden pieces employed serve as
fillers rather than as sills.

illustrated in Fig. 8 is very popular, and should be included

in any article on interurban-car construction. This car, as
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well as that illustrated in Fig. 7, was built by the St. Louis
Car Company, and is a material modification from the type
originally known as the California type. The ends are
open in the usual style, but the entrances are from steps at
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The en-
trance is in the center of the car, which divides it into two
compartments.

of Anderson, Ind. Tts extreme length is 50 ft.
One of these has desks, library, smoking

and observation room. The other compartment on the

FIG. 8. —HIGH-SPEED INTERURBAN CAR OF THE CALIFORNIA TYPE

the corners, instead of from a running-board. Another
novel feature for a high-speed interurban car is the use of
longitudinal seats in the closed part. Peculiar conditions
may render this necessary, but for long runs the longitudi-

nal seat is not altogeiher desirable. Cars

other side of the entrance comprises a drawing room,
sleeping compartment with upper and lower berths, bath
room, dressing room and kitchen. The interior is richly
decorated. The ouly possible objectionable feature in the

of this class are particularly adapted to the
Pacific Coast, where practice has shown
that the riders at all seasons of the year
usually divide themselves equally between
the open and the closed compartments.
These cars are 37 ft. long and weigh com-
plete 40,000 lbs. each.

The palace-car, or sieeper, design
shown in Fig. 9 may at first sight
seem inappropriate in this connection,
but with the introduction of great elec-
tric systems extending over hundreds
of miles, the parlor car and the siceper will undoubtedly
become necessities, and this car may be taken as one
of the first answers to the question, what shall be the

FIG. 9.—PARLOR AND SLEEPING CAR OF THE UNION TRACTION COMPANY

I

OF INDIANA

design is the central door, which destroys the continuity of
the side of the car, but adds greatly to its convenience.
This, however, is a mere detail of the design. End en-
trances could be provided

without  difficulty  and
without changing the in-
terior arrangement in any
essential. The car weighs
complete 60,000 1bs.

IFigs. 10 and 11 show
another car, which
been illustrated
pages,but,as it 1s the stan-
dard of one of the latest
mterurban roads in Indi-

has
in these

W ana, and as it is of a
e ) type of which its build-
ers, the John Stephen-

FIG.
TRACTION COMPANY

form and style of the high-speed electric sleeping car. This
car has been illustrated before in these pages, but is in-
cluded in this article owing to the interest attaching to it
in connection with interurban service. It was built by the
St. Louis Car Company for the Union Traction Company,

10. —HIGH-SPEED COMBINATION CAR FOR FORT WAYNE & SOUTHWESTERN

son Company, have sold
a number, it
unusual size, measuring

deserves
special study. [t is not of
only 43 ft. 6 ins. over the dashers.
ever, has been adapted to much longer coaches, and
can be built of any desired length. What is known as
the Pullman window is employed, with a steam hood and a

The design, how-



542 STREET RAILWAY JOURNAL. [VoL. XX. No. 14.

round-end vestibule. This particular car is intended to as shown in Fig. 12, the car has in effect baggage, smoking
run in one direction only, and hence the motorman's vesti- rand passenger compartments. The passenger compart-
ment is arranged with walk-over seats in the usual fashion.
The corner next to the rear door is occupied by a toilet
room. A considerable gain in space is made by using sliding
doors at both ends of the car and in the partition. In the
baggage compartment the seats are longitudinal. They
are divided in the center so that one-half of the seat folds
lengthwise over the other. This is to permit the baggage
door to be used and at the same time occupy the space for
scats.  The method of doing this will also be seen from a
reference of Iig. 11. In case of necessity, both parts of
the seat can be dropped flat against the side of the car,
being supported on brackets. In a very long car a sepa-
rate compartment would be employed, instead of utilizing
the baggage compartment for smokers. The baggage com-
partment would then Le placed at the extreme end of the
car. In that case a passageway is placed at the side of the
smoking compartment, so as to isolate it entirely.

The framing of this car 1s shown in Fig. 13. It is com-
paratively light, but very solid. The six sills run con-
tinuously from end to end of the car. Those on the outside
are plated with steel, or rather the outside sills are double,
bule is closed on one side. In the space thus gained the forming a sandwich. The end-sill is also steel-plated, the
hot-water heater is placed. The door of the baggage com-  ends of the plates being turned up and bolted into the side-

FIG. 11I.—INTERIOR OF CAR SHOWN IN FIG. 10
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FIG. 12.—PART OF PLAN OF CAR SHOWN IN FIG. 10

partment is placed beyond the bolster and, as the partition sills. The cross-framing is spaced 26 ins. apart, and each

comes a short distance inside of this, the two sides of the piece is mortised into the sills.  Tie-rods are placed at each

car arc well braced, so that there is almost an equivalent of 2% 10" - ol

two end frames. By a peculiar arrangement of the seats,

It
Truck-Base-23-3

i f
) H !
s — DT ST 215 L1
i = =
A il & L% Tie Rod
T '[ 5 Tic Rod~. a
Front - =
Elitfoim (e \k %»” Trap Door g I D
1% 5" [5} )
4 — =)
L =k —Fi = P =
|36 steat Pr] | [J f ‘ [ [] [ [ Q
O o £ = £ t
L LI = T — e
5% 5" ’I[ M;éi;,f"{i"xv e f
1'% 6 Tr.Ap Door ‘ il Trap Door L5p Doan
4 b=
"
|, ke soae 20— Y ST Ik G 065 267> 2%~ t——26"
4 xag] 33" 63" w I i
| g 16 x  Steel Pl
= = == :
o Xval ge 0 Qe IP- 1l .1) il e (m] [P 57
" x wl Py 4 " " g " y "
e 10— 86— ary g L . s | i 2 & s S 7 o
(o \,aerl) e =
— Over-Bumpers-44°5

s Street Ry.Journal

- FIG. 13.—PART OF FLOOR FRAME OF CAR SHOWN IN FIG. 10
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one of the crossings, so that the whole frame is held to-
gether and made exceedingly stiff. One feature is worth
particular attention. The center member of each of the
crossings is a casting (see cross-section of the floor frame

L
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finish is mahogany threughout, with inlaid decorations and
carved ornaments. The leading ideas of the designer was
to atford every facility and comfort for the long-distance

traveler, to provide a car strong enough to be operated at

FIG. 14.—SEMI-CONVERTIBLE CAR OF BEAVER VALLEY TRACTION COMPANY

i Iig. 13).
opening the whole length of the floor frame, which is closed
below by a floor. The top of this pocket forms the floor
of the car, and is made in removable sections, so that there
is a longitudinal pocket, in which are placed the brake air-
pipes, cables, wires, etc. The structure not only adds
strength to the car, but is a great convenience.

Outside of the center-sills, and taking a bearing against
plates at the ends of the platform timbers, are two rods,

These castings, being perforated, afford an

which combine the offices of tie and truss-rods. Through
the center of the car they become tie-rods. At the ends
they drop sufficiently to truss both platforms. The bol-

sters are of wide, thick iron, and have a superabundance of
strength. IFrom them are anchored the 1}-in. truss-rods
under the side-sills of the car. The exact weight of these
cars is not available at the time of writing this article, but,
from the care which is taken in disposing of the metal and
the effort made in framing to make the structure as strong
and light as possible, it is thought that the weight must be
low. ‘

The side of the car is built of two thicknesses, the inner

FIG. 15.—INTERIOR OF CAR SHOWN IN FIG. 14

one horizontal, gained upon the posts, glued in place and
nailed. The vertical outside sheathing is also glued in
place, and, when all is dry, braces are cut in hetween the

posts and screwed fast to the inside lining. The inside

from 6o miles to 70 niles an hour, and to make it so light
that it could be accelerated with great rapidity and be
stopped with the smallest amount of brake power.

A passing word is perhaps necessary in regard to the

Street Ry. Journal

FIG. 17.—DETAILS OF ARRANGEMENT OF STORING SASH

Pullman window arrangement, to which allusion has been
made. While
in this car the lower sash can be raised, the design also con-
templates the dropping of the sash and covering the open-

The windows are in pairs between panels.
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ing with a window cap. In either case, the outside of the
window is protected by guard-rails, a very necessary pre-
caution. Either with or without the drop window, a truss-
plank is introduced, which is gained and screwed upon the
posts and edge bolted to the sills, the details of its fastening

&
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more clearly than in any previously published sketch the
method of lifting and stowing the windows. They also ex-
plain a statement frequently made that a considerable gain
in the width of the car inside is secured, in this case amount-
ing to 74 ins. The diagram at the left in Fig. 17 shows
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FIG. 16,—PLAN OF CAR SHOWN IN FIG. 14

being modified to sonme extent by the arrangement ot the
sills and plating.

Passing now temporarily to the semi-convertible type,
which the J. G. Brill Company has done so much to ad-
vance, and which it recommends so strongly for interurban
service, attention is called to Iigs. 14-17, which show a

both sash in the roof pocket, leaving the window completely
opened.  The second diagram shows the sash in place.
The car, with its trucks, weighs about 22,000 1bs.
One of the most remarkable designs for high-speed in-
terurban cars which has yet been put into actual service
was recently brought out by the Jewett Car Company, of

FIG. 18,—SIXTY-FOOT SEMI-CONVERTIBLE CAR, COLUMBUS, LONDON & SPRINGFIELD RAILWAY—CLOSED

typical car of this pattern, one built for the Beaver Valley
Traction Company. Iig. 15 The
seating plan of the car, Iig. 10, presents no special features,
being that of a straight passenger coach with a seating
capacity for forty-four persons. It is of moderate length,
has street car hoods, and is mounted upon the No. 27-G

shows the interior.

Newark, Ohio. The cars are 6o ft. long over the buffers,
and have a seating capacity for one hundred and eight
persons. Several of these cars have already been built for
the Columbus, Buckeye Lake & Newark Traction Com-
pany, for the Central Market Street Railway, of Columbus,
Ohio, and for the Columbus, London & Springfield Rail-

FIG. 19.—CAR SHOWN IN FIG. 18, OPEN, BUT WITH CURTAINS DOWN

trucks. These are spaced 18 ft. 8 ins. from center to cen-
ter. The feature upon which the company lays stress is the
fact that the side of the car can be practically left wide open
whenever it is desired, and the sash safely and conveniently
stored in the roof. While most of the readers of the STREET
RA1Lway JoURNAL are familiar with this plan, the details
shown in Fig. 17 will be of unusual interest, since they show

way. These cars are of the semi-convertible type. Fig. 18
shows the car closed, and Fig. 19 as an open car, but with
the curtains down. The sills are plated with steel. They are
intended to run at a very high rate of speed and mounted
on Peckham’s M. C. B. trucks, equipped with General Elec-
tric No. 73 motors, which develop 75 hp each. A number
of cars of the same type are being built for the Columbus,
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Delaware & Marion Railway Company, but they differ from  are plated with 4-in. steel.  The construction of the side
those just mentioned in being 66 it. 3 ins. long over all. It ~ with the framing of the platform, vestibule and hood, is
is claimed that these cars are longer by 5 ft. than any in- shown in Fig. 22. Belt-rails, side-plates, deck-sills and

FIG. 20.—45-FOOT HIGH-SPEED INTERURBAN CAR

terurban cars ever built, and, so far as is known, this state-  deck-plates are of yellow pine in continuous lengths with-
ment is correct. out splicing. Tie-rods are well anchored to bolster and

The standard interurban car of the Jewett Company is sills. The window braces have tension-rods from the
shown in Fig. 20. It has Pullman windows and platforms  heads of the braces through the sills.  This is a detail from
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FIG. 25.—PLAN OF CAR SHOWN IN FIG. 23

flush with the floor of the car, the center and the interme- steam-car construction, which has proved its value, but is
diate sills running to the ends of the vestibules. This con- unusual in electric railway work. In these designs we have
struction, shown in Fig. 21, is of unusual strength. The the features of great floor strength and large seating ca-
sills are I-beams with yellow pine fillers. The side-sills pacity emphasized. The behavior of these designs in actual
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FIG. 26.—FLOOR FRAMING OF CAR SHOWN IN FIG. 23
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FIG. 21.—FLOOR FRAMING OF CAR SHOWN IN FIG. 20

FIG. 23.—EXTERIOR OF CAR, INDIANAPOLIS, SHELBYVILLE & SOUTHEASTERN RAILWAY

service will be watched with great interest by railway managers. With cars of
such large size, if they are to operate over any considerable distances, it will be easy
to supply them with all the conveniences necessary on steam roads.

Fig. 23 illustrates a type of interurban car manufactured by the Jackson & Sharp
plant of the American Car & Foundry Company, and which has proved very pop-
ular for interurban service. The interior is shown in Fig. 24. The finish, as
shown in the latter engraving, is very handsome, which has long been a charac-
teristic of the company's work. The exterior shows a car with steam road roof,
Pullman windows and vestibules at cach end. From the presence of a cow-catcher
it will be seen that
this particular car is
intended to run in one
direction only. Inci-
dentally it might be
said that this is an ad-
vantage which rail-
road men seem to he
slow in appreciating.
Those most advanced
consider the single-
end car possesses ma-
terial advantages over
the double-ended car.
The plan shown in
Fig. 25 presents a
number of interesting
features. The passen-

FIG. 24.—INTERIOR OF CAR SHOWN IN FIG. 23 ger compartment has

[Vor. XX.
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the usual walk-over seats, with two stationary corner
seats. In the smoking compartment there are four sta-
tionary seats and four walk-overs. The aisle in this
compartment is diverted to one side of the center,
and the entrance is made through a passage-way en-
tirely separate from the motorman’s cab. ‘The heater is

STREET RATLWAY JOURNAL.
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arrangement greatly increases the available space on the
platform. Tt is a useful adaptation from steam car prac-
tice. The floor framing is of a somewhat novel character.
See Tig. 26. There are four continuous sills, with the side-
sills steel-plated and the plates turned up against the end-
sills. Tn the place of intermediate timbers short stringers
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FIG. 22.—SIDE AND ROOF FRAMING OF CAR SHOWN IN FIG. 20 .
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FIG. 28.—SIDE AND END ELEVATION, FLOOR FRAME AND PLAN OF 30 FT. 8 IN. INTERURBAN CAR

placed in the cabh, together with coal boxes.
detail which has many advantages.

This is a
In this particular in-
stance a vertical hand-wheel is used, while the ordinary
brake handle is employed on the rear brake. While the
platforms are dropped the depth of the sills, all the en-
trances are provided with vestibule doors at the outer line
of the car, and trap-doors, which are raised when the ves-
tibule doors are opened and the steps are in use. This

are introduced on each side of the bolster. This arrange-
ment presents a great contrast to some of the designs
which we have already given. When we consider the fact
that most clectric cars are run singly and the only end-
wise shocks to which they are subjected are those occa-
sioned by handling in the car houses, the question arises
whether any great amount of longitudinal strength is
really necessary. Cars of this class appear to stand well
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1 service, and, as their repairs are not materially different
from those of other types, the only argument for or against
them will have to be drawn from cases of accident. The
condition of a car in case of derailment at high-speed will
be the only argument for cr against the design which will
have any value. Certainly the saving of dead weight which
is effected is one worth the most serious consideration of

STREET RAILWAY JOURNAL.
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The vestibules are what are sometimes called octagonal.
The arrangement of these cars is unusual for the purpose,
consisting of a single compartment having longitudinal
scats. This, of course, gives a great standing capacity for
given size. The plans are drawn in great detail, and the
practical man will find them worth study. The features
which deserve most attention are found in the plan of the

FIG. 29.—TRAIN OF CARS FOR THE AURORA, ELGIN & CHICAGO RAILWAY

railway men. In Fig. 27 a detail of the side framing and
posts of these cars is given. I'rom this it will be seen that the
unusually large windows are easily disposed of in the
pocket, which is closed by the usual window caps. One of
the trivial details, often a matter of comfort to the weary
passenger which may be here mentioned, is the rounding

of the interior mouldings.

flooring and in the cross-section. The sills are plated with
angle-iron, the bottom of the iron coming underneath the
sills.  AWrought-iron brackets are introduced at numerous
places in the frame, greatly stiffening the joints. The
end-sill is plated apparently on both sides, and the unusual
feature of a second sill just behind the end-sill is introduced.

There are but four continuous sills. The wood center sills

FIG. 30..—CAR FOR AURORA, ELGIN & CHICAGO RAILWAY

The Laclede Car Company, of St. Louis, Mo., has done
a large amount of work in interurban cars, and one of its
standard cars for this work is illustrated herewith in Fig.
28. It presents some unusual features. As will be seen it is
a car of moderate length, with street-car hood and vestibule
and single windows. The platforms are dropped so that
the single step is brought within 16 inches of the ground.

are but little more than fillers of their channel-iron plating.
It will also be noticed that diagonals are introduced. This,
with the numerous brackets, gives the frame a great amount
of stiffness. The use of diagonals or their equivalents has
always been insisted upon by steam railroad men as very
necessary to the durability of a car bottom.

The car, without trucks, weighs about 24,000 lbs., and
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the total weight, including trucks and motors, is, approxi-
mately, 10,000 Ibs.
pacity is a very light coach, and the plan will justify study.
The Niles Car & Manufacturing Company built the high-
speed interurban car shown in Fig. 29 and Fig. 30 for the
Aurora, Elgin & Chicago road. A floor plan of this car is
published, in connection with the article, elsewhere in this

This, it will be scen, for the seating ca-
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M. C. B.otrucks with stecl-tired wheels, and is equipped
with four 75-hp \Westinghouse motors.  fach car is also
provided with Westinghouse double-end air-brakes and an
air whistle,

The subject of open cars for interurban railways has
not been discussed to any extent in this article, bhut for com-
pleteness, a view of an open car which has given excellent

i

i

i

FIG. 31.—CAR FOR COLUMBUS, DELAWARE & MARION RAILWAY

issue, on the Aurora, Elgin & Chicago Railway. It has a
flattened vestibule, with a steam hood, and from the form
of the clear-story windows we judge that the interior must
be of the Empire style of finish.
headed, of the Pullman type and protected by guard-rails.
The body is carried rather lower than usual, so that only
two risers are necessary to reach the platform from the
Two trolley poles are used. The shape of the
vestibules is novel, and is intended to reduce the air re-
sistance. These cars weigh light, including motors and all
equipments, 73,000 1bs.

FFig. 31 illustrates a very handsome coach recently com-

The windows are oval-

ground.

satisfaction on the Northern Texas Traction Company is
This car was also built by the KKuhl-
On high-speed roads the ordinary type of

presented herewith.
man Company.
car with running-hoards Las certain objections, and this
car, as will be seen, has a center aisle with end entrances.
It is designed for use as a trail car only, and is hauled by
either an interurban coach or a baggage car. It is 50 ft
over all, with seating capacity for fifty-five persons. The
interior finish is cherry with hird's-eve maple ceiling and
bronze trimmings.

An attempt has not been made in this article to cover
all of the types of interurban cars which are being used in

FIG. 32 —OPEN CAR FOR NORTHERN TEXAS TRACTION COMPANY

pleted by the G. C. Kuhlman Car Company for the Colum-
bus, Delaware & Marion Railway. It is 50 ft. over all, and
is divided into two compartments, a regular passenger com-
partment and a smoking compartment. The former is
fitted with high, corrugated back, piush seats with grab-
handles, while the seats in the smoking compartment are of
cane. The car is finished in solid mahogany with extra-
heavy bronze trimmings and elaborate electroliers, and cost
complete nearly $12,000. The seating capacity of the car
is fifty-two passengers. The car is mounted on Peckham

interurban worls, or even to describe the products of all the
prominent car-building companies in the country. Some
of these builders are represented in the article on the rolling
stock in Detroit, published elsewhere, and there a number in
the East, like the Laconia Car Company, Jones and others,
whose work is familiar to our readers through published
articles in these pages. [t might further be said that all
the designs which are illustrated herewith are mounted
upon M. C. B. standard, equalized, swing-beam trucks, or
upon some modified form of it.



THE BOSTON & WORCESTER STREET RAILWAY

ASSACHUSETTS has been the home of the elec-

tric railway from the carly days of its inception.

Pioneer work of the most advanced and daring
character, which has since contributed largely to the stand-
ards of practice in other States, was done in the “Old Bay
State™ in the strenuous years of costly experiment which
iaid the foundations of the mighty streect railway industry
of to-day. Few, if any, States can boast more splendidly
equipped and finely operated local systems than the world-
famous “West End,” of Doston, now the “Boston Ele-
vated,” or the "Worcester Consolidated,” with its far radi-
ating branches into the country round about the " Heart of
the Commonwealth.”  Added to these the lines of the
Massachusetts Electric Companies, the Boston and Subur-
ban Street Railway Company and those of Springfield, on
the west center, gridiron the eastern and central portions of
Massachusetts with a network of tracks, which goes far
toward completing the total of 2309 miles of track owned at
the beginning of 1902, constituting a remarkably well-
served territory as regards local traffic. Up to the present
time the development of the Massachusetts electric rail-
ways has been chiefly from city to town, and from town to
town. The strictly high-speed interurban railway has ob-
tained its growth chiefly in the middle or castern portions
of the West, notably in Ohio, Indiana, Illinois and Michi-
gan. Gradually the North Atlantic States are coming to

POWER STATION AT SOUTH:FRAMINGHAM

realize the need of more rapid transit between urban cen-
ters of population, and particularly is this true in Massa-
chusetts, where the entire eastern half of the State pours
an enormous daily traffic into Boston, which is constantly
becoming more visibly influential in the remotest corners
of the State, and still further securing its strategic position
as the financial, comercial and transportation headquar-
ters of New England.

About 40 miles west of Boston, by air line, lies the city

of Worcester, with a population in 19goo of nearly 120,000,
noted as a manufacturing, educational and railroad center,
and, strictly speaking, just without the true suburban limit.
For about five years it has been possible to travel from
Worcester to Boston by trolley cars, over a somewhat cir-
cuitous route about 50 miles long, the time required being
in the vicinity of five hours. Some six changes of cars
were required, but the fare of 55 cents against $1, as
charged by the Boston & Albany Railroad, the steam line
serving the two cities, frequently offset in the minds of
pleasure-seekers the run of a single hour on the steam road,

BRIDGE AT NEWTON

and created a perceptible traffic in the excursion line over
the route, which offered a pleasant ride through some of
the most beautiful suburbs of Boston, via either Chestnut
Hill reservoir or Newton, through Auburndale, Wellesley,
Natick, South Framingham, FFramingham Center, Marl-
boro and Shrewsbury to Worcester.

The need of a direct line between the two cities had long
been felt, however, so that in 1go1 the Boston & Worcester
Street Railway Company was incorporated,its object being
to build and operate a high-speed through electric line be-
tween terminii, covering the distance of 40 miles in about
two hours, on a fare of 35 cents. At the same time it was
proposed to provide rapid transit from the suburban towns
along the line into the heart of Boston, over a reserved or
private right of way in the outer districts. Construction
was begun in November, 1901, and it is expected that the
first portion of the line, or that between Boston and Fram-
ingham, will be in operation Nov. 1, 1902, while the line
from Framingham to Worcester will be opened for traffic
probably in the early part of the spring of 1903.

The Doston & Worcester Company will take a pas-
senger at Park Street Subway Station, Boston, coming
from any point on the immense surface and elevated sys-
tem of ilie Doston Elevated Railway Company, and for 35
cents carry him 4o miles west over an air line route to
Worccster, therc transferring him free of extra charge to
any car line of the Worcester Consolidated Street Railway
Company’s large system. A ride of from 50 to 60 miles for
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35 cents is thus possibic in the plans of the new company
with its connections, a large part of which is at high speed
on private right of way. The cars of the Boston & Wor-
cester on leaving the subway at Park Street will run up
the Public Garden incline, going thence to Columbus
Avenue, up Massachusetts Avenue to Huntington Avenue,
and thence to Brookline Village, over the tracks of the
Boston Elevated Railway Company, out Boylston Street,
Brookline, to the end of the present line of Chestnut Hill
cars, near Holyhood Cemetery. At this point the Boston
& Worcester Company's own tracks begin, and run
through to Framingham, over a superb boulevard road,
the tracks being laid on ties in about 1 ft. of ballast in the
middle of a reserved grass plot right of way at least 50 ft.
wide. The line upon leaving Brookline passes through
Newton, then along the old Worcester turnpike to Welles-
ley Hills. At Newton Ilighlands connections are made for
Norumbega Park and Waltham, and at Wellesley Hills for
Wellesley Center and Newton Lower Falls. Crossing the
Boston & Albany division of the New York Central &
Hudson River Railroad at Wellesley Hills, the line passes
cn to Natick, with a branch projected to the center of that
town, then to Framingham, with connection for South
Framingham, Saxonville and Marlboro to Hudson. At
Felchville cars connect for Natick Center and Wayland.
From Framingham the line runs largely over a private
right of way, through Southboro, Westboro, Northboro
and Shrewsbury to the tracks of the Worcester Consoli-
dated Street Railway Company. at Lake Quinsigamond,
Worcester, a noted pleasure resort about two miles east-
ward from that city. The Worcester Consolidated then
takes the cars into the center of that city, to ecither the City
Hall or Lincoln Square, the latter being the terminus of
the system. At all terminals and connecting points trans-
fers will be exchanged. The population served by the road
is very large. The Boston Elevated system now serves
about 1,000,000 people, and the free transfer at Park Street
Subway to the Boston & MWorcester cars at once throws
open the new line to this vast connecting territory. Ac-
cording to the census of 1goo the population along the
main line route of the Boston & Worcester is, as shown in
the following table:

Brookline

................................... 10,935
INICWROTI & et an 5 oo e 515 5 0 £80515 805 50 B8 0 58 o 1 o e e 33,537
Wellesley . ..oooiii e 5,072
N AT I 8 e e et o o b i) i e e o e 0,488
Framingham ........ ... .. ... ... 11,302
Southboro ........ ... ... . ... 1,021
Westboro ... 3,400
INOTEHDOG] %55 5405555 505158t e e o s el nton oo 2.164
Shrewsbury ... 1,626

Total oo 90,195

On the Marlboro-Hudson branch the population of
Marlboro is 13,609, and Hudson 5454, making, exclusive
of Boston, with Worcester’s 118,421 added, a total of 227.-
979. Deducting Brookline and Newton from the suburban
territory already covered in the table, and adding 800,000
for passengers for or from Boston and its suburbs in touch
with the new line, a conservative estimate is 1,000,000 as
the population availably contiguous to the Boston & Wor-
cester, of which about 700,000 are situated either directly
along the line or inhabit the terminal cities.
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The fares to be charged from any point on the Boston
Elevated system are as follows:

Electric Steam
Boston to Newton ......... $ .10 $ .13 Via B. & A. R. R.
Boston to Wellesley ....... .10 .30
Boston to Natick .......... .15 .40
Boston to Framingham .... .20 .55
Boston to S.Framingham .. .20 .50
Boston to Marlboro ........ .20 58 N.Y., N I &IH.
Boston to Southboro ...... .2 .65
Boston to Westboro ....... 25 72
Boston to Hudson ......... .30 .53 B.& M.
Boston to Northboro ...... 30 8 N.Y,N.H.&H.
Boston to Shrewsbury ..... .30 ... NoR.R.
Boston to Worcester ....... .35 1.00

PRIVATE RIGHT OF WAY, 50 FT WIDE, NEAR SHREWSBURY, MASS

It is planned to terminate the route of the company’s
large cars at Park Square, Doston. Ten other surface
electric lines are crossed in the route to Worcester.

From Brookline to Framingham the line is doubled
tracked. Rails are mostly 6o-ft. lengths, 75-1b. T section,
American Society of Civil Engineers’ standard, double-
bonded, and spiked to chestnut and white oak ties, 6 ins. x
6 ins. x 7 ft., if hewn, and 6 ins. x 7 ins. x 7 ft. if sawn, and
laid 2640 per mile. Supporting brackets are used on
curves. Weber joints with four bolts per joint are em-
ploved, and spikes are two per tie, 51 ins. over all.

The track rails are of the Pennsylvania Steel Company’s
section No. 214, drilled 3 15-16 ins., and 5 ins. for 24-in.
Weber joints, and with two holes 27-32 ins. in diameter,
2% ins. and 6} ins from end of cach rail for bending. The
bonds used are the American Steel & Wire Company’s
ficure 8, oooo Crown bonds, two at each joint and one on
cach side of the rail. These are applied by first reaming
hole by tapered tool steel reamers in a Bellows Falls drill-
ing machine, then placing terminal in hole, driving stecl
taper punch entirely through the terminal of the bond,
then hammering the steel pin home with a machine ham-
Tracks are cross-bonded cvery 500 ft. with 0000
cross bonds, and are laid with broken joints, with }-in.
clearance between the ends of the rails. The ballasting was

mer.
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done by using a train consisting of standard gage steam
railroad dump cars, holding 7} cubic vards, and a standara
gage railroad locomotive, excavation from pits being done
DY steam shovel.

Grade crossings are being abolished wherever it is pos-
sible to do so without prohibitive expense.

The trolley wire is No. ocoo B. & S. Fig.
copper, with bracket suspension from center poles. No

8, hard-drawn
third rail will be used on the line. The trolley and feeder
poles are of hard pine, and jgo it. high, except in the New-

tons, where 50-ft. poles are used. These poles are set about
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tern, type “J. G.," of emerald glass, mounted on 1}-in.
locust pins. These insulators are about 6} ins. in extreme
diameter, and are specially designed to carry a working
Each
weighs 2% Ibs,, and is guaranteed to operate satisfactorily

voltage of about 25.000, if necessary. msulator
at considerably over the line voltage.

The power supply of the road is to be derived from a
large power station, located in Framingham, which has
sufficient extending capacity ultimately to provide all the
power required Dy all the cars operating between DBoston

and Worcester. 1t is probable that several other lines than

FRAMINGHAM BOULEVARD, LOOKING TOWARD BOSTON, WITH 2¢-FT. CARRIAGE WAY AT ONE SIDE

G ft. in the ground, in conerete foundations, and present a
very solid appearance. The poles are about g} ins. square
at the top, and 15 ins. square at the top of the concrete
foundations, while the butt ends are about 16 ins. square.
All poles are fitted with steps, staggered on cach side, so
that no climbing irons will be necessary when linemen are
well above ground. The brackets are of high carbon extra
ircavy steel tubing, and the feeder cross arms are drilled
for four pins, 1§ ins. in diameter, the hole edges covering
3% ins. and 19} ins. from the ends respectively on cach side.
The poles were furnished by Geo. McQuesten & Co., of
Boston, and the brackets and transmission insulators by
Percy Hodges, of Boston.

On the large Newton poles centers of cross arms are
placed 29 ins. above the brackets, and two 30-in. braces are
used. The cross arms are 32 ins. x 43 ins. x 6 ft. long.
The transmission insulators are of C. S, Knowles' new pat-

those directly related to the Boston & Worcester will e
thus supplied with power in the near future. Sub-stations
are located at Westhoro, Marlboro and Wellesley THills.

Current is generated in the Framingham power station
at 13,200 volts, and transmitted as follows: One 3-phase
circuit of No. 2 copper, 11.63 miles to Westboro, sub-
station No. 1; one 3-phase circuit of No. 2 copper, 8.23
ntiles, to Marlboro, sub-station No. 3; one 3-phase circuit
of No. 000, 9.96 miles, to Wellesley Hills, sub-station No.
2. It is also probable that the Waltham Street Railway,
and possibly some of the lines of the Boston & Suburban
Street Railway Company will be supplied with power gen-
erated at Framingham, so that a single 3-phase line of No.
2 copper, 7.53 miles long, will be run from the Wellesley
Hills sub-station to sub-station No. 4, so-called, at Wal-
tham.

The low potential distribution is entirely made up of
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No. oooo B. & S. copper cable. From the power station
in Framingham to the Westboro sub-station runs a feeder
11.63 miles long, supplemented near Westboro by 4 miles
of No. oooo in parallel with it. There is also a line 8.53
miles long from the IFramingham power house to the
Marlboro sub-station, with an additional 4 miles of No.
0000 feeder extending to Hudson.

I'rom \Westboro sub-station to Iake Quinsigamond,
Worcester, runs a similar feeder, 5.81 miles long, and this
is supplemented by 3.5 miles of No. oooo feeder running
west from Northboro in parallel with the first. From
Framingham to Natick runs 2.5 miles of feeder, with an-
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is 185 ft. high, with a core of 8 ft. in diameter through its
entire height.

The station building is a handsome structure of red brick
with granite trimmings, measuring 122 f{t. 8 ins. long, by
106 ft. 0 ins. wide, and divided by one main wall into an
engine room and basement and a boiler room. The former
is a high, well-lighted and ventilated room with a base-
ment, which is in reality the first story, being on the level of
the vard outside. The distance from floor to floor is 12 ft.,
and in this basement are located the heaters, condensers
and all large piping connecting the engines with the boiler
room piping, as well as the air chambers under the trans-
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SYSTEM OF POWER DISTRIBUTION

other line, 9.6 miles long, to the Wellesley Hills sub-
station. A feeder, 7.53 miles long, runs from the latter sub-
station to the \Waltham sub-station, which is operated by
the Waltham street railway system. FEast of Wellesley
Hills a feeder, 4.55 miles long, runs from the sub-station
toward Brookline.

The Framingham power station is located on the banks
of the Sudbury River, where a sufficient supply of good
water for feeding boilers and condensers is available, and
an auxiliary supply will also be obtained from the town
water service mains. The location of the station is nearly
central with the line of the railway between Boston and
Worcester. The plant is connected with the New York,
New Haven & Hartford Railroad by a spur track leading
into the property, which will enable quick and easy de-
liveries of coal to a bin situated directly behind the boiler
room, and arranged to feed, by gravity, directly in front of
the boiler room doors. The bin capacity will probably be
about 1000 tons. The power station stack is of brick, and

formers, the toilets, men’s room, etc. In this connection it
might be mentioned that no piping will be seen in the
engine room above its floor line. Stairs provided with
“Universal” tread connect the basement with the engine
room floor, and an open well in the rear of the engines
gives a view of the air pumps and condensers. Heaters
were furnished by the Whitlock Coil & Pipe Company, of
New Haven, Conn., and condensers by the International
Steam Pump Company. Extra heavy piping is employed
throughout, and no duplicate piping was installed.

In the boiler room the main features are its excellent
ventilation and lighting and general accessibility. The
boilers are of the horizontal style, furnished through
Thayer & Co., Boston, and made by Aultman & Taylor
Company. These will be 500 hp, in one battery, and 1000
hp in the second, with space for 1000 hp additional as soon
as the requirements of the service demand it. Hand firing
is to be employed. A Green economizer is installed, and
the usual complement of pumps and heaters is to be found
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here. The Green economizer is situated between the pres-
ent boilers and the space for the future installation, and the
main smoke flues from the boilers are arranged to pass the
lLiot gases through the economizer by a system of dampers,
or by a separate by-pass into the chimney. The stack is
capped with a sectional cast-iron covering and provided
with a ladder and lightning rods. The section of the first
35 it. is square capped, with a granite belt, and for the re-
maining 155 ft. it is round, tapering with graceful lines to a
slightly spreading top. Solid red brick were used in the
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no engine fly-wheel is required, the revolving field being
made of sufficient diameter and weight to give all the fly-
wheel cffect required. In other words the generator is
built on the fly-wheel instead of beside it. This does away
with one hub and set of spokes, and makes a simpler,
neater looking unit. The fy-wheel effect of the re-
volving field is 81,700 1bs., at a radius of 5.42 ft. Thie
other unit is a similar Rice-Sargent engine, cylinders 20
ins. x 40 ins x 42 ins., rated from 800 hp to 1500 hp,accord-
ing to cut-off, and operating at 107 r. p. m., direct-con-
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GENERAL PLAN OF PIPING IN POWER STATION OF BOSTON & WORCESTER RAILWAY AT SOUTH FRAMINGHAM

walls, and the outer wall is separated from the inner core
by an air space for its entire height. The coal bunkers are
at the base of the stack.

The main generating units in the engine room at present
are two in number. One of these is a Rice-Sargent hori-
zontal cross-compound condensing engine, cylinders 24
ins. x 48 ins. x 48 ins., rated from 1500 hp to 2500 hp, ac-
cording to cut-off, operating at 150 Ibs. steam pressure, and
direct-connected to a General Electric 1000-kw 28-pole
“A T B” 3-phase 12,200-volt alternator, of the fly-wheel
type, revolving at 107 r. p. m. With this type of generator

nected to a General Electric “A T B” 28-pole, 500-kw,
13.200-volt, revolving field alternator, with a fly-wheel ei-
fect of 50,000 Ibs at 4.4 ft. radius. The regulation of these
engines will be by a high-speed governor in connection
with an approved form of Corliss valve gearing. The gov-
ernors will be capable of controlling the speed so that at full
load it will not vary from that at no load by more than 1
per cent, and the instantaneous variation of speed, under
any conditions of loading will not exceed 3 per cent, the
instantaneous variation in this case meaning the maximum
departure of the speed of the engines from the speed at
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which they were operating when the load was changed.
The governor will be adjustable while running. so that the
speed of a generator without load may be made to corre-
spond to that of the other, carrving a full or partial load,
so that one or the other may be paralleled and thrown out
of service at will.
tion of a larger engine in the future.
are also two steam-driven exciter sets, cach consisting of
a General Electric M. I 35-kw, 3035 r. p. m.,
125-volt direct-current gcnuatm. direct-connected to a
General  Electric marine-type
There is also a motor-driven exciter

Ample space is provided for the installa-
[n the engine room

() l)uL’

single-cvlinder engine.
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arches with 4 ins. of concrete covered with 1 in. of Portland
cement, make up the construction of the floor. The first
€ ft. of the engine room walls are brick,
with dado above, and the remaining wall is to be treated
with cold water paint.

The chief engineer’s offices are located at one end of the
room, and so arranged that visitors to the station will enter
only through a door leading into the basement and by
staircase leading into these offices.

The entire system of stecam and water piping has been
developed with the greatest care for the service required in
the operation of the station. Extra heavy valves and fittings
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PLAN OF POWER STATION

work, consisting of a 4-pole, 50-kw, 750 r. p. m., 125-volt
direct-current generator, direct-connected to and mounted
on a common base, with a g4-pole, 75-hp, 750 r. p. m., 350-
volt form “K”

A traveling crane of 23 tons rated capacity sweeps the
entire engine room floor, resting on a steel track, supported
“directly upon steel columns, which pass vertically to the
basement floor level. This crane was furnished by the
Whiting Foundry & Machine Company, of Harvey, I1l. 1t
was necessary to excavate to a depth of 12 ft. below the
basement floor level in order to provide suitable founda-

The

mduction motor.

tions for the building and its heavy machinery.
foundations were all built of Portland cement concrete.
The frame of the building is especially heavy in steel, all
roof trusses and the frame of the engine room floor heing
of steel construction. About 150 tons were used in this
work, furnished by the American Bridge Company. Brick

are used where live steam is carried. The Holly system of
gravity drip is used to return all drip water to the boilers.
The feed water can Le sent through or around cach of the
cconomizers or direct from the pumps to the Dboilers.
The exhaust from is arranged with a
by-pass around the main heaters, so that thev can be
immediately removed. if required, without shutting down
any part of the main operating system. Deane and
Knowles condensers of ample capacity take their injection
water from the Sudbury River, by means of a well con-
nected with the latter by a canal, provided with a screen
and gate at its mouth. '

The steam mains are 16 ins. in diameter, and are located
at the rear of the boilers, and rest upon heavy adjustable
roller brackets, about 3 ft. above the floor, making the
large valves especially accessible. A 6-in. auxiliary main
over this one supplies steam for all pumps, etc. All leads

the engines



OCTOBER 4, 1902.]

from the boilers are of mild steel, carefully jointed with
long-turn bends wherever possible.
the Chapman Valve Manufacturing Company’s make, and
Cochrane separators are

All gate valves are
tal

elobe valves are of Cody male.
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arresters, and nine Q. B. lightning arrester switches con-
nected in the transmission lines as they begin in the station.
Lach of the outgoing transmission lines is equipped with

a motor-driven “Form H” oil switch, of the type used in

Economizer
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CROSS SECTION OF POWER STATION

placed in the lead pipes to each engine. The station is
provided with an ample oiling and compressed air system,
with fire hose. The contractors for the building were J. W.
Bishop & Co., of Worcester. The power plant and sub-
stations, with car houses, were designed and built under the
superintendence of Engineer E. H. Kitfield, of 53 State
Street, Boston, O. O. Rice representing him on the con-
struction work.

Current in the power station is reduced from 13,200 volts
to 370 volts for local railway direct-current distribution, at
600 volts, through 25-cycle rotary converters. This is done
by six 100-kw air-cooled step-down General Electric trans-
formers.
in connection with these, and two blower sets, each con-
sisting of a go-in. fan, direct-connected to an M. P. 4-pole,
1-kw, 400 r. p. m., 600-volt direct-current motor, with
automatic release starting rheostat, main motor switch and
magnetic cut out. There is also a single 75-kw, 3-phase
cil-cooled step-down transformer in the station, for the
supply of the induction motor driving the exciter. Two 3-
phase, 6-pole, 250-kw, 500 r. p. m., 600-volt, 25-cycle rotary
converters transform the alternating current at 370 volts to
direct-current, and feed it to the trolley through the switch-
board, the direct-current to alternating current ratio being
1.62.

The switchboard is of General Electric make, and con-
tains nineteen panels, viz.: One 500-kw, 13,200-volt gen-
erator panel, one 1000-kw generator panel, two 35-kw 125-
volt exciter panels, one 50-kw exciter panel, one 125-
kw exciter feeder panel, one 75-kw, 3-phase induction mo-
tor panel, three 13,200-volt outgoing line panels, two 250-
kw alternating current rotary converter panels, two 250-kw
direct-current rotary converter 60o-volt panels, two 1200-
amp. form “A” feeder panels, two 600-volt direct-current
blower motor panels. There are nine 13,200-volt lightning

There are two 37.5-kw air-cooled reactive coils:

the large Manhattan and other stations in New York City,
in order to make it possible to break a line-short circuit
without failure, even if the capacity of the station increases
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several hundred per cent. The other switches are of a
smaller breaking capacity and hand operated. All but the
cenerator switches are fitted with instantaneous overload
relays, making the switches serve as automatic circuit
breakers, doing away with the use of fuses in the high-ten-
sion circuits.

The cables running from the switchboard are easily
accessible, and the part of the building over the switch-
board and its connections is in the form of a tower, into the
top of which all feeder cables, etc., are brought and
anchored to a cage before connecting with the main switch-
board. i

The power station is one of the largest planned in New
Fngland.

Combined car houses and sub-stations are being built at
Westhoro, Wellesley Hills and Waltham, and in addition
the present street railway power station in Marlboro will
be converted into a sub-station. These buildings are sub-
stantially built of red brick with steel trusses, furnished by
Milliken Bros., of New York, and composition roofs.
Ample pits for the cleaning, inspection and minor repairs
of trucks and motors are provided, with wash basins for
cleaning crews, repair shops, offices for superintendent,
assistants, conductors and motormen’s room, stock and
boiler room. The buildings will be heated direct by steam.

400-KW ROTARY CONVERTER

The Westboro car house has five tracks and two pits, about
128 ft. long each, with two smaller pits, 37 ft. long each.
The generating, or rather the rotary room, of this sub-
station 1s 27 ft. x 56 ft. The sand pit is about 22 ft. long.
The electrical equipment of the Westboro and Marlboro
sub-stations is the same in each case. After the high
potential current of the transmission line has been brought
into the sub-station building, it is reduced to 370 volts by
six air-cooled General Electric 25-cycle, 100-kw step-down
transformers, supplied with two 37.5-kw air-cooled reactive
coils. There are two blower sets, each composed of a
so-in. fan, direct-connected to a General Electric M.
P. g4-pole, 1-kw, 400 r. p. m., 600-volt motor, operated off
the direct-current bus-bars of the sub-station, with auto-
matic release-starting rheostat. Each sub-station has two
General Electric 250-kw rotary converters, 6 poles, re-
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volving at a speed of §oo 1. p. m., and giving direct-current
at 600 volts, to be fed to the trolley lines, as in the Fram-
ingham station.

The sub-station switchboards are composed in these two
cases of eight panels each. There are two 1200-amp. form
“A” General Eletric feeder panels, two 6oo-volt direct-

400-KW ROTARY CONVERTER, SHOWING FRAME SWITCH

connected blower motor panels, two 300-kw alternating
current rotary panels, and two 300-kw, 6oo-volt direct-
current rotary panels. Great care was taken in all switch-
hoards to separate sufficiently bus-bars or wires at different
potentials. The material of the switchboards is black
enamelled slate.

Each converter is also equipped with a triple pole,
double-throw alternating current starting switch, con-
nected in the low-tension circuits between transformers and
converter, and so connected as to switch the converter onto
taps in the transformer windings, by means of which the
converter can be started by alternating currents at low
voltage.

In the Wellesley Hill sub-station are located six 25-
cycle General Electric 145-kw air-cooled step-down trans-
formers, supplying 3-phase alternating current at 370 volts
to two General Electric 400-kw, 600-volt rotary converters,
speed 500 1. p. m. There are two 60-kw air-cooled reactive
coils, and the blower sets are two in number, composed of

juffalo fans, driven by form K, 350-volt induction motors.
The Wellesley Hills switchboard has ten panels in all,
made up of two 400-kw alternating current rotary panels,
two 400-kw direct-connected rotary panels, two alternating
current rotary starting panels, two 1200-amp. form “A”
feeder panels, and two 350-volt alternating current blower
motor panels. The usual complement of lightning ar-
resters and switches is provided.

All panels are 16 ins. wide and 7 ft. 6 ins. high. The
board in the Framingham station is 26 ft. 8 ins. long.
Panels are of the standard thickness of 2 ins.

The rolling stock will be composed of fifty cars, supplied
by the Newburyport Car Company, of Newburyport,
All closed cars will be vestibuled, and the larger
cars are 42 ft. 6 ins. over all. All cars are double-trucked
and equipped with General Electric “57” motors, rated at
50 hp on the one-hour basis of 75 degs. C. rise above the

Mass.
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surrounding air. Each motor weighs 2972 1bs., its end
armature bearing commutator is 6% ins. x 27 ins., pinion
end 8% ins. x 3} ins., and its armature is 14 ins. in diameter.
The armature cores have thirty-three slots, there are three
coils per slot, and the commutator segments are 10} ins.
in diameter, with a wearing depth of 1 in. The wheel
diameter is 33 ins., bringing the clearance of 33} ins. be-
tween bottom of motor frame and top of rail. There are

2 1ns.

two brushes per holder, 2} ins. x 1} ins. x 2 All cars

have single trolley, and open cars have special rattan seats,
supplied by the Haywood Bros. & Wakefield Company.
Peckham trucks, of the type No. 14 B3, extra strong, are
used, with axles 44 ins. in diameter. General Electric
ordinary series parallel hand control is used, as it is not
planned to couple up cars in trains under the multiple unit

HIGH TENSION FEEDER INSULATOR

system. The seating capacity of the larger cars is seventy-
five people, and the smaller cars seat sixty. These latter
cars are 36 ft. over all. The cars will be equipped with
Christensen air brakes.

Telephone lines will be run along the road, and some
form of automatic signal will be used to prevent accidents.
The double tracking of the line to Framingham will un-
doubtedly be as convenient in operation as is the working
of similar lines, such as that between Albany, N. Y., and
Schenectady, which is well known as a short high-speed
line of the same class.

The beginning of operation of the Boston & Worcester
road 1is awaited with much interest in eastern Massachu-
setts. Up to the present time the Boston & Albany Rail-
road has supplied the only real rapid transit between the
two cities. A few words about this road in its relations to
the suburban territory and trafic near Doston may be of
interest in connection with the prospective opening of its
electric competitor. It is, of course, in the passenger busi-
ness that the steam road’s receipts will be cut into. It is
generally accepted that there has heen no reduction in the
steam road’s fares since the middle of the last century.
Last year the average passenger fare per mile on the Bos-
ton & Albany, including commutation tickets, was 1.74
cents, and the freight rate per ton mile averaged .83 cents.
The gross earnings per passenger train mile were $1,569.
Operating expenses were 66 per cent of gross receipts.
Maintenance expenses per total train mile were: Roadbed,
$.009; renewing rails, $.005; bridges, $.009; locomotives,
$.078; passenger cars, $.085; freight cars, $.110; wages,

STREET RATLAVAY JOURNAL.

559

$.304; fuel, $.128; total, $0.818.
locomotive for the year was $2,182.12; per passenger car,
$711.93, and per freight car, $62.73. The analysis of the
annual reports of the Doston & Worcester will doubtless
present many interesting features by way of comparison
with the Boston & Albany methods of operation.

While it is truce that extremely low commutation rates

The cost of repairs per

are in force on the Boston & Albany between Worcester
and Boston, the daily fare being 19.7 cents each way for the
44 miles, it is also true that there are to be about twice as
many runs daily on the electric road between the two cities
as on the steam road, with the added pleasure of riding
through country uninhabited by cinders, smoke and soft
coal dust. Then again, the average time of steam trains
between the two cities 1s not far from 1 hour 24 minutes,
although several fast expresses make the distance easily in
It is probable that nearly all the pleasure
traffic will be captured by the electric road unless a radical
change in the Boston & Albany policy is made, until the
limits of the Newton circuit loop line is reached. The cir-
cuit line of the Doston & Albany from the South Station
to Riverside and return, via main line and Brookline, or
vice versa, offers a most attractive field for electric equip-
ment, and it is impossible to state how large a proportion
of the present traffic will be diverted, but it is safe to as-
sume that beyond Newton Upper Falls the electric compe-
tition will be severely felt. On the main line of the Boston
& Albany, up to about 5 miles out, the electrics of the
Boston Elevated have a large share of the suburban busi-
ness, and the Boston & Worcester lies a little too far south
of the main line to be felt seriously on this side of the cir-
cuit, but on part of the Brookline side of the circuit, and
westward of Wellesley Hills on the main line, the influence
of the Boston & Worcester line will be carefully studied by
close observers of transportation methods and analysis
in eastern Massachusetts.

The operation of the new line will be in charge of Super-
intendent A. C. Ralph, who is at present connected with
the Shaw interests in Marlboro, and the electrical engineer
will be M. V. Ayres, formerly with the General Elec-
tric Company in Schenectady.
entire line has been carried forward under the immediate
supervision of James F. Shaw & Co., of Doston, who are
also similarly interested in the building of lines between
Boston and Providence, Worcester and Hartford, etc. The
board of directors of the Boston & Worcester is composed
of the following gentlemen, well known in New England
street railway circles: William M. Dutler, Doston, presi-
dent; George A. Butman, treasurer and clerk; Charles C.
Peirce, of Brookline; J. J. Whipple, Boston; H. Fisher
Eldredge, Portsmouth, N. H.; P. W. Sprague, Boston;
Albion R. Clapp, Wellesley; A. B. BDruce, Lawrence; W.
H. Trumbull, Salem; A. E. Childs, Boston; F. C. Hinds,

Joston; C. H. Shippen, Milford. Thanks are due espe-
cially to Messrs. James I'. Shaw, Charles C. Peirce, B. D.
Sumner and E. H. Kitfield for much of the information pre-
The street railway map of Massachu-
setts is undergoing constant changes in these times of com-
bination of interests, and the changes of the future in the
western suburban territory outside of Doston are likely to
be profoundly influenced by that potent trunk line in the
clectric rapid transit system—the Doston & \Worcester
Street Railway.

55 minutes.

The construction of the

sented in this article.



THE OLEY VALLEY RAILWAY

HIZ Oley Valley Railway, which was lately completed
anl put in operation, connects the city of Reading
with Boyertown, and is one of the most inter-

esting mterurban lines in Pennsylvania. The fact that it
will form part of the electric system that is intended ulti-

pass through the town. The company has already taken
steps to make this connection but has been delayed in its
work by the opposition of rival interests. There still re-
mains to be constructed a 7-mile link between Boyertown
and Limerick, indicated by dotted lines on the map. \When

~

HORSE-SHOE CURVE AT SHANESVILLE

mately to connect Reading with Philadelphia lends im-
portance to this undertaking at once. Another feature is
the character of the construction and equipment, provision
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having been made for handling heavy cars or trains at
high speeds over a road that is a succession of curves and
grades. The transmission system is also interesting.

At the present time there are

this has been finished it will join the Oley Valley and the
Trappe & Limerick lines into one system, thus making a
complete trolley line between Reading and Philadelphia.

The Oley Valley road passes through a mountainous
country, but it is built for high speeds and is intended to
carry the heaviest class of traffic. At present it is a single-
track line following the winding course of the valley as
closely as possible to avoid encountering any steeper
crades than are absolutely necessary. There are nine
side turnouts on the line, which have been located so as to
enable the operation of cars at high speeds and without
serious delay. At the Reading end of the line, the first six
sidings encountered are 1§ miles apart; the other three
are located 3 miles apart.

The Oley Valley line proper begins at Carsonia Park, a
pleasure resort about 3% miles from the center of the city
of Reading, but the Oley Valley cars run into town over
the lines of the United Traction Company. The new
road passes through a section of country that has hereto-
fore been entirely neglected by the electric and steam rail-
way companies, although it is one of the richest and most
beautiful parts of Berks County, and has a very prosperous
class of farmers and several good-sized towns. The route
is traced on the map. Tt traverses Exeter, Earl, Oley and

only two short gaps which have
to be completed before it is pos-
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Shanesville, Gabelsville, Morysville, Boyertown and many
smaller places.  IFriedensburg, which is about half-way
between Carsonia Park and Doyertown, is a thriving vil-
lage of 1500 inhabitants, while Doyertown, which is a sta-
tion on the Philadelphia & Reading road, has 1800 popu-
lation. Since the opening of the trolley line commercial
travelers visiting this district generally leave the steam
trains at Boyertown and take the electric cars for Reading,
stopping at the villages on the way. The farming terr-
tory along the line contains about 4500 inhabitants, and a
great deal of local traffic has been developed among this
class. The trolley line enjoys the exclusive patronage of
this district, and 1s utilized not only for passenger service
but also for carrying mail. I’rovision has been made for
baggage service, one car having already been fitted with a
baggage compartment, and it is quite probable that freight
and express will eventually be added. Therc is also a large
excursion traffic, and as Carsonia Park is located on this
line, the Oley Valley cars are utilized for handling the
throngs that flock to this beautifulrecreation ground. This
traffic contributes largely to the support of this system,
and as there are numerous other points along the line,
which are very popular with the people of Reading and
vicinity, the company secures considerable income from

this class of business. Many visitors to these parts make

g
PRl 2
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TRACK CONSTRUCTION AND BRIDGE WORK

a special trip over this road to get a view of the majestic
mountains between which it passes. Entering Reading
over this road one involuntarily recalls Bayard Taylor’s
beautiful word picture of this scene in *John Godfrey’s
Fortunes.” On the right is Mount Penn; to the left Never-
sink Mountain. The glorious landscape, the stately old
town stretched at full length on an incline plane, rising
from the Schuylkill to the base of the mountain; the river,
winding in abrupt curves; hills of superb undulations in
interlinking lines, through the middle distance; Scull’s il
boldly detaching itself in front, and far to the north the
Blue Ridge lifting its dim wall against the sky are all there
to-day as they were in the 50’s, to delight the eye and
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command the admiration of every lover of nature. Tt 1s
not to be wondered, therefore, that this beautiful spot at-
tracted thousands of visitors since the opening of the trol-
ley line, which has made it readily accessible.

As already explained, the cars of this system enter the
city of Reading over the lines of the United Traction Com-

o

ROADBED AND OVERHEAD CONSTRUCTION

pany. The starting point in Reading is at the corner of
Isifth Street and Penn Street, which is the center of the
Fusiness district.  The line extends in a generally eastern
direction through the city and suburbs to Carsoma Park,
which is 3% miles from the starting point. Here the line of
the Oley Valley Railway Company actually begins, ex-
tending 187 miles in a circuitous route through a very hilly
country, encountering a number of sharp curves and heavy
erades. One of these curves, which is of especial interest,
1¢ illustrated herewith. The cut shows a horseshoe-curve
near Shanesville and a general view of the locality. [t will
give some idea of the difficulties which the company en-
countered in building this line. There is another curve a
few nules from this point, which is almost an exact dupli-
cate of the one here illustrated. The nine sidings, cach 300
ft. long, are also block signal stations, cquipped with the
The run

schedule, which provides for cighteen trips each way every

Ramseyv signal systen. cars on a regular
day at this season, beginning at 4:40 a. m., and continuing
until 11:20 p. m.
lolidays and whenever there are any unusual attractions
at Carsonia Park or other points along the line, the
schedule is abandoned and the cars depend entirely on the
block signal service. On Labor Dayv every available car
was pressed into service, and the round trip of 45 miles was
made in 2 hours and 10 minutes, including all stops.
There are 13.88 miles of straight track in this line and
4.87 miles of curves. There are only 530 ft. of level track
throughout the entire system. The heaviestascending grades

On special occastons, including general

going east are near Shanesville summit, 5.8 per cent for a
distance of 1000 ft., and 4.8 per cent for a distance of 2600
it. The total rise of the ascending grades for the entire line
1s 754 ft., covering a length of 7.75 miles, or an average
ascending grade of 1.85 per cent. The heaviest descending
erade going east is, leaving the Shanesville summit, a rate
of 4.7 per cent for a distance of 2600 ft. The total fall of
the descending grades for the entire line is 780 ft., covering
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a length of 10.9 miles or an average descending grade of
i.35 per cent. The grade of the line is undulating, owing
to the nature of the country traversed; hence, there is a
multiplication of rises and falls more than the difference in
clevations of the highest and lowest points shows. Shanes-
ville summit, 4 miles west of Boyertown, is 380 ft. abovc
hoth the Boyertown and Carsonia Park ends of the line by
actual elevation. A turnout is located at this point, and a
short stop is usually made there to afford passengers an
opportunity to enjoy a splendid view of the surrounding
country.

The roadbed construction naturally involved numerous
cuts and a great deal of bridge work. The cuts are at least
15 ft. wide, with ditches along the side of the track to keep
the water from the ends of the ties. The embankments
are wide enough to support the ballast under the ties and
leave room on either side for working about the car, should
any repairs be required for the machinery. A minimum
width of 13 ft. is maintained upon all embankments. The

TRESTLEWORK NEAR READING

slopes of both cuts and embankments are flat enough to
resist the action of the rain which washes down the moun-
tain sides in torrents at certain seasons of the year.

There are twenty-three iron bridges on the line, twenty-
All the
bridges over 15 ft. long are of eye-beam construction with
angle braces. The total length of the iron bridges is 660
ft., the longest being 45 ft. and the shortest 18 ft. The
total length of the wooden bridges is 397 ft:; the longest of
these is 98 ft., and is made up of cight spans, and the
shortest is 10 ft. The principal trestle is 924 ft. long. This
1¢ the first one crossed after leaving Reading, and the gen-
cral character of the construction may be judged from this
example, which is illustrated in the accompanying cuts.
The next one is 385 ft., and the third 188 ft. In all this
work provision was made not alone for the weight to be
carried over the bridges and trestles, but precautions were
taken as well against the action of frost and the under-
mining caused by the severe storms which visit this
locality. To reduce to a minimum the danger from roving
cattle all private right of way through pasture grounds is
fenced in, and cattle guards are placed at all crossings.

In building up the roadbed broken stone ballast, of a
uniform depth of 6 ins., was placed under the ties to permit
of sub-drainage and tamping the ties to a firm and elastic
bearing, The ties were placed 2 ft. apart between centers.
They have a top and bottom face of 8 ins., a depth of 6 ins.,
and they are 8 ft. long. They are of sound oak timber

two wooden Dbridges and three trestle works.
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throughout. The space between ties was filled with broken
stone, and also between the main track and sidings on the
turnouts.

The track consists of 75-1b. T-rails, with open switches
and spring frogs, continuous rail joints, and Protected rail-
bonds. The rails are laid with suspended broken joints to
prevent the double hammer on the joint ties from even or
opposite joints, and the resulting slight downward bend to
the end of each rail that eventually causes rough riding.

A cross section of the track and line construction is pre-
sented, showing complete details. There arc also excellent
views of a stretch of roadbed through the country, track
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CROSS-SECTION OF TRACK AND OVERHEAD CONSTRUCTION

Two 0000
trolley wires are suspended by a #-in. twisted steel span
wire 19 ft. above the track level., The poles supporting
the span wires carry the three-wirc high-tension trans-

construction over a bridge, and overhead work.

mission lines in trianglar construction, as well as the direct-
current feeder on one side of the track, and the telephone
wires on the other.  Poles are set 7 ft. in the ground ; those
carrying the transmission line being 33 ft. 6 ins., and
the others 28 ft. 6 ins. above the top of the rail. They
are & ins. in diameter at the top. There are two 4-in.
cross-arms on the transmission poles, the lower one
carrying a o000 insulated feed wire. The upper arm,
which is 22 ins. above the lower one, carries two of
the high-tension wires, and the third wire of the alter-
nating current system is on the top of the pole. Five-
inch double petticoat porcelain insulators are used. Those
on the cross-arms are set on wooden pins, through which
a 3-in. galvanized bolt passes, extending down through the
cross-arm, and being secured by a nut and washer on the
lower end below the cross-arm. A similar insulator is
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placed on the top of the pole, but it is secured to a gal-
vanized iron saddle, which sets on the top of the pole. The
two insulators on the upper cross-bar, and the insulator on
the top of the pole carry No. 4 bare copper wire for the
high-tension current. Each of these insulators is located
so that the wire it carries is 28 ins. away from the nearest
high-tension conductor.  The cross-arms are 3 ft. 4 ins.

long, 4 ins. wide, and are placed 1 ft. 1o ins. apart. The
upper cross-arm is 1 {t. 10 ins. from the top of the pole.

TWO 400-KW INVERTED ROTARIES AT READING POWER STATION

There is also a bracket carrving a No. 10 signal wire, for
the block system, beneath the span wire. The signal boxes
are placed on the pole at cach turnout, 5 ft. above the
The tele-
phone wires, which are carried on the opposite pole line,

track level, within easy reach of the train man.

SUB-STATION NO. 1 AT OLEY LINE

consist of No. 10 bare copper wire, and the construction
follows the standard methods. TFach car is fitted with a
complete telephone set, thus enabling the crew to report
promptly to headquarters any serious breakdown or the
failure of any part of the system.

Giant strain insulators are used on the span wires. They
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are located 6 ins. outside of the rail, between the trolley
hangers and the transmission line. The requirements of
this service led to the development of a special mechanical
clip and soldered ear,to carrythe grooved trolley wire. The
clip is about 15 ins. long, with a smooth finished channel,
on each side of which is a downwardly projecting lip,
having on‘the inside a small rib, which fits into the groove
of the trolley wire. 'The latter is sprung into the channel
and the sides of the clip are then crimped together, so that
the ribs on the inside are closely fitted into the groove of
the trolley wire. This would generally be considered suf-
ficient to hold the wire, but in order to make the arrange-
ment doubly secure, the clamped wire is soldered through-
out the entire length of the clip. On the upper side of the
clip, on cach side of the centrally supporting hub, is a hole
which communicates with the channel around the trolley
wire. Solder is poured into cach of these holes, thus en-
tirely filling the interstices between the wire and the clip.
When in place, the exterior of the clip conforms almost to

STATIC TRANSFORMERS IN SUB-STATIONS

the circumference of the wire, thus giving practically an
even surface, with no appreciable obstruction to the move-
ment of the trolley wheel. This device isusedinconjunction
with round top insulators of extremely heavy construction.
The surface of the insulation inside of the round top bell,
between the edges of the latter and the supporting stud.
instead of being smooth, is provided with an ample petti-
coat molded in the insulation and about 1 in. in height
from the base of the petticoat on the main surface of the
insulating material to the tip.
ins. of additional surface between the metal of the bell
hanger and the central stud, and retains all the other ad-

This provides almost 2

vantages of a petticoat in such devices. This hanger
weighs almost twice as much as one of ordinary construc-
tion. The stud projecting from the insulator into the clip
hub is 4 in. in diameter.

In feeding into the line a 0o copper insulated cable is
substituted in place of the ordinary £-in. twisted steel

span wire, insulating the ends with the same giant strain
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msulators just outside the eye bolts, and making a non-

insulated soldered connection with the trolley wires. A
short feed tap, of the same wire, is made between this wire
and the feeder, just beyond the first insulator, near the
pole. This construction protects the tap from being torn
off by the trolley pole should the wheel jump at this point,
as sometimes happens in high-speed roads. There are no
switches at the turnouts, the wire on the turnout side being
deflected and following the turnout. To every tenth span
there 1s a feed span and tap, and at every twentieth span
At about every half mile
strains are run off from the trolley wires in both directions,

there 1s a lightning arrester.

extending to the pole at the next span, above its span
wire, and from this to the next pole to which it is attached
at about & ft. from the ground.

The spans on straight lines are 100 it. apart, this distance
bemg reduced on curves according to their sharpness or

length of radii. The shortest span is 40 ft., on a curve

SUB-STATION NO. 2 AT SHANESVILLE

with a radius of 100 ft. In operation all turnouts are run,
none skipped, and the car always keeps to the right.

PPower for the operation of this line is secured from the
plant of the United Traction Company, which controls all
of the street railway lines of Reading and vicmity. Current
1: furnished by three direct-current generators, directiy
connected to vertical engines, two of joo-kw capacity and
one of 80o kw., generating at 550 volts. The power from
the direct-current switchboard is distributed through the
feeders for operating the city cars, and as the Oley Valley
cars operate over the regular city line for 33 miles, as far
as Carsomia DPark, this section is fed by an independent
feedsr of 500,000 cm, running directly from the power
house and tapping in at frequent intervals. Two sub-sta-
tions have been equipped, one at Oley Line, and the other at
Shanesville. Power for these sub-stations is transmitted
at 16,000 volts over a high-tension line, consisting of three

"No. 4 hard-drawn copper wires, supported on porcelain
isulators, carried on cross-arms upon the same poles as
the 500-volt transmission, as already described.

From the bus-bars of the main switchboard, feeders are
run to the two S. K. C. g400-kw inverted rotaries, at the city
power house. On the rotary switchboard the current
coming from the main switchboard passes successively
through the circuit breaker and meter, starting rheostat
and main switch to the commutator of the rotary. The
negative current returning from the commutator passes
through a negative switch mounted on a separate equalizer
stand, and from there directly to the power house switch-
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board. By this arrangement no negative leads are on the
rotary board, thus minimizing the dangers from short
circuits on this board The rotary is separately excited
trom the small 120-volt exciter, mounted on the same
shait. The alternating current from the rotary passes
through low-tension switches and instruments mounted on
the low-tension board, and runs to the three 280-kw oil-
filled water-cooled S. K. C. transformers, which are in a
separate room, The current is here stepped up from 360
volts to 10,600 volts.,
an S. K. C. lightning arrester equipment, including choke
coils. The high-tension current passes to the high-tension
switchboard, which is equipped with compression ball
The current then passes

In the transformer room there is also

fuses and emergency switches.

SUB-STATION ROTARY CONVERTER AND SWITCHBOARD
EQUIPMENT

through 1 mile of lead-covered cable to outskirts of the
town, where it terminates in a lightning arrester sta-
tion, and is there cornected to the three separate high-
tenston wires described. 'This lead-covered cable is said to
be the highest voltage three-wire cable in the United
States.

The two sub-stations are practically identical in arrange-
ment and equipment, as shown in the illustrations. Ifach
consists of two rooms, a transformer room and a rotary
room. In the transformer room the high-tension current,
liaving passed through the choke coils and lightning ar-
resters, comes to the high-tension switchboard, equipped
with bayonet plug switches and compression ball fuses.
Thence it passes to the three 100-kw step-down trans-
formers. In the power house the ratio of transformation is
360 to 16,600. The transiormers in the sub-stations were
designed for 15,000 volts on the high-tension side, step-
ping down to 360 volts on the other. As the drop
on the line does not amount to 1000 volts, the direct
current furnished by the rotaries at the sub-stations is,
therefore, at a slightly higher voltage than that of the
power-house bus-bars. The direct current from the low-
tension side of the transformers in the sub-station passes
to the low-tension switchboard equipped with instru-
ments and switches, and then to the collector rings of
the 300-kw rotary. From the positive brushes of the rotary
the current goes to the direct-current feeder panel, passing
through ammeter and circuit breaker, and it is then con-
nected to the trolley line. The negative lead is connected
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at Oley Line, except that space has been provided for the
installation of an S. K. C. frequency changer, which will
enable the frequency to be changed to 6o cycles for lighting
the town of DBoyersville.

At the sub-stations water is circulated in the transform-
ers by a small pump belted to the rotary, the source of water

INTERIOR OF OLEY VALLEY CAR

being a small stream in the vicinity. In the discharge pipes
of the circulating system thermometers are placed, and the
valves are so adjusted that the temperature of tlhe water dis-
charge is the same for all transformers. Any variation
in temperature during operation indicates that the load on
the transformers is unbalanced, and more water is supplied
to the transformer carrying the larger load. Tf this does

not reduce the temperature it is taken as an indication of
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The side sheath is vertical.
The cars are 8 ft. 6 ins. wide, weigh 20 tons, and arc
nounted on No. 27 trucks with 6-ft. wheel base. The
wheels weigh 425 1bs., being 33 ms. in diameter, and having
24-in, tread and j-in. flange. The gage is the Pennsyl-
vania standard for street railways, 5 ft. 24 ins.
two truss-rods with the usual needle beams.

street-car lines ol construction.

There are
In addition
The sash is
in two parts, the top being stationary and the lower one
dropping into the side of the car.

The divided into two
smokers being about 114 it. long. The partiticn between
the two compartments is fitted with doors which swing into
the smoking roon.

to this the sides are plated with steel plates.

car 1s compartmerts, one for

The seats are of spring cane and are reversible in the
passenger room, but longitudinal in the smoking room.
There are parcel racks in both compartments. The in-
terior finish of the cars is in cherry with three-ply birch
veneer decorated ceilings. The windows are fitted with
The

The inside

printed duck curtains, having pinch handle fixtures.
windows in the vestibules have drop curtains.
trimmings are of bronze.

In place of the regular smoking compartments fittedwith
longitudinal seats, the company has devoted the space at
The
construction of this car is somewhat itferent from the
ordinary cars, as the windows are eliminated. There is
side dcor for loading trunks and packages on each side of
the baggage compartment.

the end of one of the cars to a baggage compartment.

AT L P FE S el A e

HEAVY INTERURBAN CAR FOR OLEY VALLEY LINE

trouble in the line. The entire power plant and transmis-
sion equipment for the Oley Valley Road was supplied by
the Stanley FElectric Manufacturing Company, of Pitts-
field.

Very heavy cars are operated on this line. They were
built by the J. G. Brill company, of Philadelphia, and are
illustrated in the accompanying cuts, which show the ex-
terior of a combined passenger and smoking car and an in-
terior view of the arrangement of seats, curtains, head
linings and other features of interior equipment. The car
bodies are 40 ft. long over the end panels and 52 ft. over all.
The platforms are 5 it. 2 ins. long, and are completely en-
closed by round-end vestibules.  The vestibules have fold-
ing doors, and there are double doors leading to the car
body. Ratchet Dbrake-handles, angle-iron humpers and
Brill steps are features of the equipment. The roof is of
the steam-car form, with iron rafters, but is built along

Two rubber-cushioned trolley boards are placed on each
car, each set to one side of the center line. Each car is
equipped with four G. I£.-57 motors geared for a maximum
speed of 55 miles an hour, the schedule speed being 20 miles
an hour. Type K co~trollers and Christensen air brakes
are used on all the cars.

The Oley Valley Company is controlled by the same in-
terests as the United Traction Company, which operates
the city lines at Reading and the mountain railways of the
vicinity. A scparate organization is maintained for the Oley
Valley property, however, and the officers arc:  President,
John A. Rigg; vice-president, Henry C. Moore; secretary
and treasurer, William S. Bell; general manager, F. L.
Ifuller ; superintendent, Samuel E. Rigg.

The engincering and construction on the road were done
by the company’s organization under the direction of James
IFagan and S. S. Hoff, of the engineering department.



THE AURORA, ELGIN & CHICAGO RAILWAY

HILE it 1s not always easy for those m the midst
of events to judge of their relative importance,
it is probably not far from a correct estimate to

say that future historians of electric railway progress will
note the construction of the Aurora, Elgin & Chicago Rail-
way as one of the important mile-posts 1 the history of the
clectric railway. Many people have asked the writer what
is the notable feature of this road which is attracting so
much attention to it.  The answer in a nutshell is: speed.
That 1s the one characteristic which to the lay mind dis-
tinguishes the road from ‘ozens of other electric railways.
The detailed discussion of all the elements which go to
make possille in a financial and engineering way this one
element of speed, forms the principal object of this article.
There are two standpoints from which to consider the
work on the Aurora, Illgin & Chicago Railway, that of the

electric railway financier and that of the electric railway

engineer. ‘The financier sees in it a road which is expen-
sively, though not extravagantly, built, and which has lia-
bilities 1 the shape of stocks and honds per mule of track
about double the ordinary mterurban road. To show for
this investment he sees a road built after the manner of
the heaviest steam-trunk lines, equipped with electrical ap-
paratus and rolling stock to carry people between Chicago
and three towns jo miles west in the Fox River Valley at
a speed and with a frequency to completely eclipse any
service herctofore given by the steam roads between those
points. lle sees further preparations to carry people to
mtermediate and suburban pomts at a speed and frequency
having no previous parallel in railway history. The engi-
neer sces a third-rail electric road with alternating-current
power distribution. lle sees a track, over much of which
8o miles to 100 miles an hour can be made with safety.
He sces cars equipped with the multiple-unit system of con-
trol, with the heaviest motor equipment ever put under
an clectric car for its own propulsion alone; in fact, with
all provisions made for a regular maximum speed of 05
miles per hour and an acceleration at the rate of 2 miles per
hour per sccond to attain it, a performance never before
equaled in regular electric railway practice. Certainly
these are matters worthy of closer mvestigation by Dboth
financier and manager, for they mean much to the future
of the electric railway industry.

The road owes its financing and construction to a number
of Cleveland gentlemen, who are by no means novices in
the electric interurban railway business. L. J. Wolf, of
Cleveland, 1s president; M. H. Wilson, vice-president ; M.
J. Mandelbaum, treasurer, and Warren Bicknell, of Chi-
cago, secretary.  During the construction of the road \Will
Christy, of Akron, Ohio, has acted as general manager, and
These
gentlemen of the Cleveland Construction Company and
their associates deserve much credit for the splendid piece
of engineering afforded by the road.

W. I, Davis, of Cleveland, as electrical engineer.

The other gentle-
men actively connected with the construction were Charles
Jones, chief engineer, who has been on the ground in charge
of the construction of the road from the beginning; W. L.
Morris, micchanical engineer, who designed and Dbuilt the
power station, and Lrnest Gonzenbach, electrical engineer

in active charge of electrical construction. In operation,

the road is under the general supervision of Sccretary
Warren Bicknell, with C. E. Flenner as auditor; W. .
Crawford, supcrintendent of transportation; LErnest Gon-
zenbach, clectrical and mechanical engineer in charge of
power house, electric power distribution, shops and main-
tenance of rolling stock, and Charles Jones, engineer main-
tenance of way and structures.

To build the 82 miles of track which the company will
have when the road is completed, a bond issue of $3,000,000
and capital stock to the amount of $4,500,000 is provided
for. Of the $4,500,0c0 stock $1,500,000 is O per cent
cumulative preferred. The bonds bear 5 per cent. The
bond issue is therefore $30,585 per mile, and the total
labilities $91,219 per mile.  As this is considerably higher
than ci: most mterurban roads up to the present time, it 1is
natural to mmquire into the conditions which have justified
this expenditure in the nunds of the builders of the road.
That the conditions were unusual goes without saying.
For a distance of 20 miles due west from the Chicago city
limits 1s a series of suburban towns with an aggregate
population according to the 1900 census of 24,065.  Thirty-
five miles west of Chicago 1s a belt of towns along the Fox
River which are already interconnected by the Elgin, Au-
rora & Southern Traction Company lines, but which have
had only infrequent steam service to Chicago. The new
road, as scen by the accompanying map, touches the Fox
River Valiey at the three largest towns; Aurora, with a
population of 21,147; Datavia, 3871, and Elgin, 22,433.
The total population reached directly 1 the Fox River Val-
ley by the Aurora, Elgin & Chicago Railway is 47,451, and
that in the towns along the valley reached by the Elgin,
Aurora & Southern Traction Company lines, which popula-
tion is really tributary to the new road, is 91,224. Taking
all the population in the tributary Fox River towns, to-
cether with the suburban population mentioned, gives a
total of 115,280 tributary to the road, not including rural
population. Now it can
be seen why such an expenditure was justified.  The popu-
lation per mile along many good electric interurban lines

This is 1405 per mile of track.

running into less important centers than Chicago is fre-
quently less than 500. .

In crder to make this undertaking fully successful, those
responsible for it rightly fizured that if the maximum pos-
sible business was to be developed fast schedules must be
made. It would undoubtedly have been possible after many
years of vexation to secure a franchise along the highways
and to operate at the usual schedule of 15 miles to 20 miles
per hour, picking up considerable local travel. as many an-
other road has done hefore.  Dut the men to whom time
was valuable would have planned their trips as far as pos-
sible for the suburban stcam trains, and many a person
would have remained at home, where fast service at fre-
quent intervals would have induced them to ride. It was
decided, therefore, since there was population to justify it,
that track and roadbed should be huilt on a private right of
way, and of such substantial construction that over the
greater portion of the route there would be nothing to
hinder sustained runs at speeds as high as kncwn to the
railroad world of to-day. Tt was further decided to pro-
vide clectrical equipment which would give the fastest
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schedules possible (with stops 3 miles apart on local service
40 miles per hour), 05 miles per hour maximim speed.
Only the electric railway engineer familiar with schedule
speeds and rates of aceeleration in conunon use can realize
what a bold step in advance of previous actual commercial
from a stand-
still up to @ rate of 50 miles per hour in 25 scconds to 30

practice this was. To accelerate a car
scconds, and to sustain it at a speed of 65 miles per hour,
calls for an investment in motors and power furnishing ap-
paratus that is apt to make the engineer and manager hesi-
tate when 1l comes to the actual selection of the equipment.
But the step was taken, and the result is the most power-
fully equipped and solidly constructed interurban electric
railway in existence to-day.

The fast acceleration needed for the local service making

STREET RAILWAY JOURNAL.

567
by the Niles Car & Manufacturing Company, and are
notable for strength of sub-frame, drawings of which are
shown. These cars are 471 [t. over humipers and 3¢ ft. 4 ins.
over bodies. This Tength was selected to allow the cars to
pass around the sharp curves of the Union loop in Chicago
as it was the original intention to run these cars into Chi-
cago over the tracks of the Metropolitan West Side [Cle-
vated Railway.  The cars scat fifty-six people in seats dis-
posed according to the scating plan shown.  There is no
waste room cither on platforms or mside the car, hence the
relatively high seating capacity as compared with other
interurban cars of simitar icngth.  The heating is by Con-
solidated electric heaters placed along the side of the car.
An exterior view of nne of these cars is shown in the article
elsewhere in this issue on “Cars for iligh-Speed fnterurban
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MAP SHOWING ROUTE OF AURORA, ELGIN & CHICAGO RAILWAY

all stops as well as the long runs at high speed practically
threw out of consideration everything but the multiple-unit
“system. The equipment of the motor cars is four 125-hp
G. E.-66 motors.

train-control system with small master controller on each

The General Electric Companv's type M

platform operating magnetic contact makers or “contact-
ors” under each motor car was adopted.  One and two-car
trains will lave every axle motor driven. Three-car trains
The motor cars have the

most powerful equipment ever put on a motor car, except

will have one car without motors.

on clevated roads, where the motor car acts as a locomotive
to pull trailers.  The type-2 control permits the train or
car to be operated from any car, and is practically the
same as that put on the Manhattan [Elevated in New
York, and was described, together with the G. E.-66
motor here used, in the October (1901) STREET RATLWAY
JOURNATL.

The cars upon which these motors are placed were huilt

Service."  An interior view of one of these cars is given in
this article and shows the location of the International reg-
ister on the partition hetween the smoking and main com-
partments. The seats are rattan of the Hale & Kilburn walk-
over type, 38 ins. wide. \an Dorn draw-bars are used. The
trucks are Peclkham’s M. C. 3. 30,which follows the general
lines of a M. C. B.truck,but has a diamond frame and com-
binesspiralandellipticsprings under the bolsters. fn addition
to the reguiar equalizer springs which support the frame,
there are spiral springs hetween the frame and ecach jour-
nal box, which take a small part of the weight and are in-
Nichols-Lin-
tern compressed air track sanders are mounted on the truck

tended] to prevent the tilting of the frame.

frames so that they will sand the track both on curves and
straight line.  The Christensen straight air brakes with in-
dependent motor-driven compressor and automatic motor
reculator are emploved.  The antomatic motor regulator

is controlled hy clectric contacts on the air-pressure gage.



568 STREET RAILWAY JOURNAL. [VoL. XX. No. 14.

The car wheels are 36 ins. in diameter, and have the stan-
dard M. C. B. tread and flange. The axles are 6} ins. in
diameter, the largest yet used under an electric motor car.

The weight of these cars 1s 7.4,325 Ibs.  The motors alone
weigh 17,120 Ibs.  The gear ratio is 1.01 to 1, and the large
size of the pinions and car axles and smallness of the gear
wheels gives a most peculiar “fat” appearance to the equip-
ment when apart.

Alithough no extensive tests have been made on the per-
formance of the regular car equipment in service because

STANDARD TRUCK

of the short time the road has been operating and the many
niore pressing duties claiming attention, it has been found
that at full speed the current reguired by a car on level
track is 400 amps. .\t present line voltage, these cars run
a little under 65 miles per hour maximum on a level. When
accelerating at the rate of 2 miles per hour per second with
motors in multiple, they require 1200 amps. or 300 amps.
per motor.  The present equipment consists of ten motor
cars, and ten more motors and tei trailers are ordered. It
is safe to say that never before in the history of electric rail-
roading have motor cars been put through the daily mileage
that some of these cars were put through the first two weeks
the road was in operation, when, on account of lack of cars,
some cars were run over 550 miles per day.

There are approximately 82 miles of main line, all on
private right of way, the route of which is shown by the
accompanying map. From Iifty-Second Avenue in Chi-
cago, which is the eastern terminus, where the road con-
nects with the Metropolitan West Side Elevated Railway,
and at which point an claborate transfer terminal depot has
been erected, the line 1s double tracked for 21 miles to the
golf grounds, 1 mile west of Wheaton. FFrom Wheaton to
Aurora is 14 miles, with a branch of 7 miles to Batavia.
From Wheaton to Elgin is 164 miles. The branches to Au-
rora, Batavia and Elgin are nominally single track, but have
long sidings, which practically make the road double tracked
for short distances, and really should be counted as short
sections of road double tracked. Three miles west of Whea-
ton is 8oo 1. of double track; ¢ miles west of Wheaton is 1
mile of double track; 12 miles west of Wheaton, or about 2
miles from Aurora, is 400 ft. of double track. At Aurora
there 15 double track for 1} miles. On the Batavia branch
is 4 mile double track, at the main power house, and 7oo ft.
of double track at the Batavia terminal. On the Elgin
branch there is 4 mile double track at Ingalton depot and
sb-station, 1000 ft. at Wayne, § mile near the southern
city limits of Elgin and 1500 ft. in the city of Elgin at the
terminal.  On the single-track portion of the line when
large cuts were made they were cut sufficient width to pro-
vide for a double-track line in the future as soon as it is
needed.  Between Wheaton and Aurora there are 23 miles
of this double-track grading.

The roadbed for single track is 16 t. wide, with g ins. of
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gravel ballast.  The double-track roadbed is 28 ft. wide,
which is also the width of the single-track cuts where pro-
vision is made for double track. Double tracks are laid 15
ft. between centers. Current is supplied from a third rail
which occupies the standard position relative to the track,
which is in use on the elevated roads of Chicago and else-
where.  The top of the third rail is 6 3-16 inches above the
top of the track rails, and it is placed 19} ins. outside of the
nearest track rail, the gage lines of the track and third rail
being used as points of measurement in this case, and not
the centers.

The track rails are standard T, 8o Ibs. to the yard, in Go-
ft. lengths. They are joined with four-bolt angle-bars 28
ins. leng. The third rail is standard T, 100 lbs. to the
vard, in 33-ft. lengths, and in order to give it better con-

INTERIOR VIEW OF CAR

ductivity it is made of a lower percentage of carbon than
the track rails, the percentage being .1. The regular ties
are 6 ins. x 8 ins. x 8 fl., 2840 to the mile. Every fifth tie
is 9 ft. long, and carries on one end an insulating support
for the third rail. Except at two points, Wheaton and
Waldheim Cemetery, where there are 16-deg. curves, the
curves are limited to 1 deg., 2 degs. and 3 degs., sc there is

STREET RAILWAY JOURNAL,
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iron base, over which fits a thin circular cap of “Dirigo”
insulating material.  On top of this is placed the cast-iron
¢ap, upon which rests the third rail. The insulating ma-
terial is not joined to the cast-iron fittings in any way, and
the rail simply rests on top of the cap, as the weight of the

2

END DOOR IN VESTIBULE OF CAR

rail is sufficient to hold the three parts of the insulator to-
gether.

The arrangement of the third rail at the cross-overs and
the cable terminals connecting the third rail with the lead-
covered underground cables, are clearly shown in the ac-
companying engravings. It will be noted that instead of
omitting the third rail at the beginning of a cross-over to
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PLAN OF CAR SHOWING

nothing to require a reduction of a speed from 70 miles per
hour.

The third-rail insulators were furnished by the Ohio
Brass Company. The first of these laid were wooden
blocks hoiled in paraffine oil, and the balance a special de-
sign of Mr. Gonzenbach, made by the same company
This new design of third-rail insulator consists of a cast-

Street Railway Jowrnal

SEATING ARRANGEMENT

prevent catching of the contact-shoes on cars which are
passing along the main line, the third rail has been bent
downward so as to clear the contact-shoe. This is a more
simple construction and does away with some undet-
ground connections which would otherwise he necessary
were a separate isolated section of third rail put in for the

cross-over, On the double track there is a cross-over
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about every three miles. The switches arce all of the stand-
ard steam-road pattern, with No. 10 spring frogs, furnished
by the Morden Irog & Crossing \Works. Interlocking
signal towers, with home and distant signals so that trains

100 MILES AN HOUR

SINGLE TRACK, GOOD FOR

need not stop if the way is clear, are placed at three points
where the steam roads are crossed.  One of these is at
Forest Home Cemetery, where the Wisconsin Centrai,
Great Western and the Chicago Terminal Transfer Cons-
panies’ tracks are crossed.  Towers are also located at
Chicago Junction Railway crossing, and at the crossing
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THIRD RAIL AND INSULATORS;

with the Tllinois Central, at South Elmhurst.  As far as
possible highways and steam roads have not been crossed
at grade.

At highway grade crossings it is, of course, necessary
to omit a short séction of the third rail. At a 66-ft. high-
way crossing, which is the regular width of country hign-
ways, the third rail is omitted for a distance of 75 ft. For

[VoL. XX. No. 14.

connecting across this interruption in the third rail, a lead-
covered cable of 1,500,000-circ. mils cross section is placed
in the ground, no protection being used for the lead sheath
except a board placed over the cable. The Climax vitrified
clay stock guards have been put in at all such crossigs.

The bonding of the track rails is accomplished with two
United States bonds of the American Steel & Wire Com-
pany at cach joint. These bonds are 12 ins. long, with 1-in.
terminals, and have each a cross-section of 250,000 circ.
LEach third rail joint is bonded with two Protected
Rail-Bond Company's bonds of 250,000 cire. mils. Tracks
are cross-bonded ten times every mile with bonds of 300,-
000 circ. mils.

Experience has demonstrated the necessity for thor-

mils.

ougly protecting the ends of the conductor and sheath of
the lead-covered cable which is used for connecting across
the break in the third rail at highway crossings and special
work. If this is not done moisture soon works in between
the lead sheath of the cable and the conductor, and as the
distance between these is very short, there is certain to be
trouble unless there is some mieans of protecting the in-
sulations from moisture at the place where it is cut. A
special terminal has heen designed by Mr. Gonzenbach,

% TR

THIRD RAIL, INSULATOR APART

which has the double purpose of forming a connector and
protecting the cable insulation at the end of the cable. In
this terminal a bell of insulating material is clamped firmly
down over the end of the lead sheath, and poured full of an
insulating composition. [lectrical connection is made by
a cap, which is soldered over the end of the stranded cable
conductor and to which a terminal lug is secured by a cap
screw.  This terminal lug is soldered to copper bonds
connecting with the third rail.

A cast-iron tip is put on the third rail where it is inter-
rupted, which furnishes an incline for the contact-shoe of
the car. They
arc 28 in. long, and in addition to the incline these afford,
the third rail is dropped 2 ins. in 33 ft. approaching the tip.

Bridge work has been mainly of concrete masonry, with

These tips can be seen in the engravings.

deck girders wherever possible, and elsewhere through
girders between concrete piers. This concrete masonry is
m striking contrast to some of the wooden trestle work on
adjacent steam roads, and simply illustrates one of the
many ways in which this company has spared no expense
to get the best.  Some of these bridges and culverts were
illustrated in the STREET Ratnway JourNaL of February,
1902.

Power for the whole road is supplied from sub-stations
operated by high-tension alternating current, from a power
house at Datavia on the Fox River. This power house
contains many interesting features, for which William L.
Morris, mechanical engineer, is responsible. Drawings
showing its general arrangement were given in the STREET
RarLway JourNaL of February, 19o2. Lack of space for-
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bids going into a discussion of the power house until later.
The present article will confine itself to the electrical dis-
tribution and matters intimately related to it.

The road is laid out for six sub-stations, the locations
of which arc indicated on the map. The transmission is by
26-000-volt 3-phase alternating current.

The higlh-tension lines are carried on cross-arms with
insulators 30 ins. between centers on the cross-arms, and
the cross-arms 24 ins. apart.  The telephone lines are on
cross-arms 7 ft. below the lower transmission cross-atn.
There are two telephone circuits, one for general business
The telephone lines are
transposed every fourth pole, and the high-tension lines

and the othier for despatching.

every mile, both being transposed more frequently than is

STREET RAILWAY JOURNAL, 571

map. Three high-tension feeder lines leave the power

house.  From the power house to Batavia a line runs direct
An-
other high-tension pole line follows the line of the railroad,
supplying sub-stations Nos. 2, 3 and 4, and extending to
Maywood.
built directly across country to sub-station No. 5 on the
IZlgin branch, and along the right of way from this sub-sta-
tion to Wheaton, at which point it joins the pole line from
the Aurora branch, and the two three-phase circuits run on
the same poles to sub-station No. 3, with one circuit from
there to No. 4. Sub-station No. 6 is supplied by a single
line running from sub-station No. .

across comtry to sub-station No. 1, ncar Aurora.

The third line from the lower power house is

Another respect in which this transmission differs from

VIEW SHOWING ARRANGEMENT

common. The telephone wires are transposed by tieing
both to a single wide petticoat trausportation insulator
every fourth pole.

No direct-current overhead feeders are needed, as the
third rail has sufficient carrving capacity to conduct all the
current from the sub-siations to the trains. The overhead
pole line, therefore, has only to carry the 26,000-volt three-
phase high-tension feeders which supply the various sub-
The
feeders are of standard aluminum cable equivalent to No.
000 copper wire.
long p:laced 8o ft. apart. sixty-six to the mile.

stations and two telephone  circuits. high-tension
The poles carrying these lines are 4o ft.
In towns
the poles are 6o ft. long. The system of high-tension dis-
tribution is very compiete, and is arranged to secnre free-
dom from interruptions of service due to short circuits or
breakages on any one transmission line. The high-tension
lines are dicated by dotted lines on the accompanying

OF THIRD RAIL AT CROSS OVER

the majority is in going under, instead of over, a number of
other pole lines.
tension lines over every other pole line.
under all unusually high telephone pole lines, and at such
places guard-wires are pat over the lines.
wires are scrung between rectangular frames surrounding

The usual practice is to carry the high-
This line goes

The guard-

the cross-arm, some of which can be seen in the back-
ground in the view taken at \Wheaton.

At the crossings, which are of sufficient length so that
the car must drift for a distance with no current, the an
novance to passengers from the lights going out will be
obviated by putting up @ short section of trolley wire at these
places, with which a small sliding contact-how trolley on
the cat roof will make contact. This will carry current
enough for the lights on the car.

The arrangement oi the direct-current feed and section-
ing of the line is a matter of much importance on a high-
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speed road of this kind, where the fluctuations in load will
be extremely violent. The arrangement employed on this
road is practically the same as on all interurban roads fed by
sub-stations.  The third rail between any two sub-stations
constitutes a continuous section fed from the sub-stations

SUB-STATION AND PLATFORMS AT MAYWOOD

at cach end.  Sectioning of the third rail takes place only

at the sub-stations.  Tlach sub-station will, therefore, feed
both ways, and as long as there is no trouble on the line,
all the third-rail sections on the entire system will be con-
nected together through the medium of the sub-station bus-
bars and iceder panels, so that there will he opportunity
for the sub-stations to divide the load among cach other
as far as the conductivity of the third rail will permit, and
in case of an excessive load upon one section, the sub-sta-
tion nearest will not be required to carry the total load.
In case of a short circuit on any section of a third rail the
circuit breakers at the
two sub-stations that
feed it will open, and
it will he entirely dis-
connected.  On  the
double track part of
the road, the third
rails onthe two
parallel tracks are not
to be connected to-
gether  permanently,
but form two separate
connected
through the medium
of the sub-station
feeder panels and bus-
bars. just as are any
other sections.

To the specialist in
high-voltage

sections

switch-
~ Dboards and switching
| arrangements the in-

stallation is of more

than usual interest,be-

cause it is one of the

first large high-ten-
sion alternating-current distribution plants to go into oper-
ation in which all the switching will he done on the high-
voltage side of step-up and step-down transformers. FEach
generator in the power house has its own bank of three
transformers, and cach rotary converter in the snb-stations
has its bank of three transformers. In each case the trans-
formers are considered as @ unit with the generator or con-

SECTION THROUGH CABLE TERMINAL

STREET RAILWAY JOURNAL
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verter.  Each generator is connected with its bank of trans-
formers dircetly without any switches or circuit breakers.
In otker words, each generator and its transformers con-
stitute practically a 26,000-volt machine. Doing away with
all low-tension switching apparatus and  depending on
switches in the 26,000-volt circuit alone is a proposition at
first nothing short of startling to those familiar with the
high-tension work that has been done i the past, and espe-
cially that in the far West, where it is the practice to do as
much of the switching as possible on the low-tension cir-
cuits  The manufacture of oil switches, which will with
certainty open circuits of over 20,000 volts, has, however,
materially changed the nature of the problem. Once a
Ligh-tension switch is introduced which is easily operatel
and certain in operation there are many reasons for doing
way with the expense and complication of low-tension
switches. The oil switch, which has made this feasible, is

THIRD-RAIL TAP AND CABLE TERMINAL !

of the same general type as that made by the General Elec-
tric Company for the Manhattan Elevated power house in
New York. Each leg of the switch is in an oil cylinder in a
separate brick compartiment. It is motor operated,a motoron
cach switch keeping wound up a spring which trips the
switch open or shut. After each operation of the switch the
motor winds up the spring to make up for the amount it un-
wound during the operation. The motor is operated by
direct current from the exciter panel, and is entirely auto-
matic in its action. The trip of the switch is also worked
by direct current from a small switch on the generator
panel. Indicating lamps on the generator panel show
whether the switch is ¢pen or closed.

Taking up the circuits in their logical order, on the sta-
tion-wiring diagram, the main current from the generators
(2300-volt three-phase) is taken directly to the low-tension
terminals of its three-delta connected transformers, taps
being taken off between the generator and transformer for
a potential transformer which supplies switchboard instru-
ments on the generator panel. Taps also lead off to a three-
pole, double-throw oii switch on a transfer panel, from
which a panel governing an induction motor driving the
exciter is run, and also blower motor and lighting circuits.
On the transformer panel the three generators are so con-
nected, as seen, to the two three-pole, double-throw oil
switches as to allow any of the three generators to operate
the station circuits, which are run from the transfer panels.
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The lighting circuits can be supplied either by direct cur-  operated oil switch, from which they pass to the alternating-
rent from the exciters or by alternating current. The main  current 26,000-volt bus-bars. The reversal relayis a combina-
generator current, after passing through its three step-up  tion of current and potential coils so arranged as to trip

e — =

- o st ome N PN i Sl

AT WHEATON, ON THE AURORA, ELGIN & CHICAGO RAILWAY, SHOWING SIDEWALK CROSSING, SIGN AND STOCK GUARD.
SUPERINTENDENT’S AND DISPATCHER’S OFFICE IN DEPOT AT RIGHT. HIGH TENSION LINES WITH GUARD
WIRE FRAMES AT LEFT IN DISTANCE

iransformers and being iaised to 206,000 volts, passes the generator switch should current start to flow from
through current transformers, which are for operating the  the line toward the generators. Direct current from

TYPICAL VIEW OF DOUBLE TRACK ON AURORA, ELGIN AND CHICAGO RAILWAY

ammeter, power-factor indicator, induction wattimeter and  the exciter circuit is brought to the generator panel for
reversal relay on the generator panel. After passing the controlling the main switch, which is located some dis-
current transformers the leads are taken to the machine- tance from the switchboard. The generator and feeder
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panels have no high-voltage wires upon them whatever.

I'rom the generator panels the 26,000-volt bus-bars pass
to the high-tension feeder panels.  Each feeder passes first
through a machine-operated oil switch similar to those in
the generator circuits. 1t then passes a current trans-
former, which operates feeder power-factor meter, ammeter
and the overload relay, which closes the switch-tripping
circuit whenever the current flowing exceeds the amount for
The main feeder switches can also
be operated hy a hand control switch, as well as auto-
matically by overload.

which the relay is set.

Other features of the power-house
There
arc three 1500-kw three-phase General Electric generators

switchboards are made plain by the wiring diagram.

STREET RAILWAY JOURNAIL.

[VoL. XX. No. 14.

ator panels, and will act to open the oil switch in the in-
coming feeder in case the sub-station attempts to give cur-
This might happen
at any of the sub-stations on a loop circuit in case of a

rent to the line instead of receving it.

short circuit on the high-tension lines between the power
The sub-station would then re-
cetve current from the other direction, and feed back mnto
the short circuit.  In case 1t were desired as a regular thing
to feed back from the sub-station because of some section
of the high-tension lines being cut out, it would be done
by adjusting the reversal relay to allow this.  .\fter pass-
ing the current transtormers, the incoming line is taken
to the three-pole o1l mwachine switch. The switch is con-

house and the sub-station.

LONG CUT ON THE AURORA,

now mstalled.  The 26,000-volt wirmg in both power sta-
tion and sub-stations i< carried in brick flues or conduits,
The
regular sub-station equipment for all the sub-stations com-
prises two 300-kw rctary converters with a bank of trans-
formers for cach.
are air-tight, and in which air is kept under pressure by the
blower for cooling the transformer.

Referring to the accompanying wiring diagram of a sub-
station it 1s scen that one panel of the switchhoard is de-
voted to the incoming 26,000-volt line.  Where there is one
or more sub-stations bevond this one there is another panel
devoted to the outgoing line to the next sub-station. The
principal object of this is to make it possible to cut off the
After passing the

which isolates cach dircwt from adjacent cirenits.

The sub-stations have basements which

line bevond in case of short circuit.
lightning arresters the incoming line goes through current
transformers which cupply current for an indicating am-
meter and the current coils of a reversal relay.
versal relay is similar to that on the power-house gener-

This re-

ELGIN & CHICAGO RAILWAY

trolled by a hand switch on the feeder panel, as well as by
the reversal relay on that panel. From the o1l switch the
mcoming iceder goes directly to the bus-bars. The panel
for the outgoing line and controlling apparatus connected
therewith are similar to the incoming, except that the ma-
chine switch is controlled by an overload relay, instead of
a reversal relay, and there is an ammeter in each leg of the
circuit. The potential transformer for the reversal relay
on the incoming panel is connected directly to the bus-bars.
Current for the operation of the machine switches is sup-
plied from the 500-volt direct current ordinarily, but when
the converters are not in operation and the third rail is
dead, the switches can be worked by current from a small
storage battery located in a cabinet in the sub-station. This
is a 125-volt battery in series with a resistance.

Fach rotary converter has its bank of transformers con-
The alternating-current
panel for each converter, while having no high-voltage
wires upon it, is, to all intents and purposes, a high-tension

trolled by an oil machine switch.
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panel, because its instruments and controlling switches all
relate to the 26,000-volt line before it passes to the step-
down transformers. After passing the main switch, which
is operated by a hand switch or by an overload relay on the
converter panel, the high-tension lines go througl current
transformers for the switchboard instruments, and then to
the three main step-down transformers. Potential trans-
formers for the switchboard instruments are on the low-
voltage side of these. The converter panel contains a
power-factor meter, ammeter, voltmeter, overload relay and

controlling switch. The controlling switch on all these

STREET RAILWAY JOURNAL.
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The road is operated under despatcher’s orders given
by telephone. At sub-stations train orders are received by
the sub-station attendant for delivery. There are also tele-
phone booths at all sidings and crossovers for emergency
use when cars fall behind time.  There are two telephone
circuits the length of the line, one for despatching, the
other for general business.  Double-throw, double-pole
knife switches at cach telephone instrument make it pos-
sible to talk either circuit from instrument,
Double-pole switches are provided at stations for cutting
Some

over any

out scctions of telephone line in case of trouble.

INTERIOR OF SUB-STATION, AURORA, ELGIN & CHICAGO RAILWAY

type-H oil switches is arrauged on the principle of a faucet
handle. The handle, or key, rotates to open or close the
switch, standing vertical when the switch is closed, and
horizontal when it is open. Indicating lamps show green
when the switch is open, and red when it is closed. The
rotary converters can be started either by direct current
from the third rail or by alternating current. The con-
When starting
from the alternating-current end the three-pole double-
throw switch is first put up, thereby giving only part of the
full voltage until some speed has been attained, when this
switch is thrown down and the converter given full alter-
nating-current pressure through the reaction coils, the lat-

verters are connected six-phase, as shown.

ter being for cnabling the converter to make use of its com-
pound field winding to hold up the voltage. The three-
pole starting switch is mounted near the transformers on
top of the reactive coils.

device for automatically cutting out booth telephones when
not in use will be installed, so that careless trainmen cannot
leave a telephone bridged across the line to the detriment of
the efficiency of the circuit and to fall a prey to lightning.
The stationary telephones are all Stromberg-Carlson make.
IFach car carries a portable telephone to connect in along
the line. These are made by the Garl Electric Company.
The ratzs of fare are approximately 11 cents per mile,
and are about half the regular steam-road fare between the
points reached. Because of the present limited equipment
no attempt has been made yet to meet the steam-railroad
monthly commutation rates.
tered. Tickets are sold at sub-station waiting rooms and
at terminals.

All g-cent fares are regis-

Cash fares are receipted for by conductors
with =2 ticket like that used on the Orchard Take Division
of the Detroit United Railway, which is illustrated else-
where in this issue in an article on the passenger department
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of that system. The car shops are being built at Wheatou,
where also are the operating offices.

At present writing the road has not been in operation
long enough to have made it wise management to give the
fast train scrvice ultimately intended, hecause the roadbed
is new and subject to settling, and the trainmen need time
to get used to the service. The present service is a car
every half hour from the terminal at West Fifty-Second
Avenue to Aurora. The LElgin line is not completed be-
cause of lack of rails, and at present writing the Batavia
branch is not open, aithough almost ready. The run to
Aurory is made in 1 heur and 15 minutes, making all stops.
Cars stop at platforms along the line only to receive or dis-
charge passengers. Stopping platforms are all shown on
the map. The time to Wheaton, 20} miles, is 42 minutes.
There are twenty-four platforms in that distance, but in
ordinary operation only about a quarter of these require
stops. The present schedule speed is maintained with great
ease, and gives the company good reason to think that with
track ballast settled the local trains between Chicago and
Aurora can make the distance in one hour. A through
service, stopping only at Wheaton and at some points within
the Chicago city limits, is contemplated, with a running
time of 45 minutes. The distance is 34.6 miles. The time
required to go from the Union Elevated loop in Chicago to
Fifty-Second Avenue over the Garfield Park line of the
Metrepolitan Elevated is 30 minutes at present, and could
be reduced somewhat by an express service, which may be
put on. A 45-minute run from Fifty-Second Avenue to
Aurora would mean that Aurora could be reached from
the downtown district in Chicago in considerably less time
and with less annoyance than on the steam roads, to say
nothing of the greater frequency of the electric cars. The
infrequency of the stcam trains is one of their greatest
drawbacks, as all Chicago people who have visited towns
along the Fox River can testify.

However, this electric service needs no argument in its
defense, because the traffic it has carried every day since it
opened has demonstrated that the road is meeting a popular
demand and also creating travel which did not before exist.
Considering the newness of the road and the fact that some
paving operations in Aurora have prevented the cars from
running to the center of that city, or even leaving these out
of account, the results are very gratifving. For two of the
first weeks of operation the gross receipts from the half-
hour local service between Chicago and Aurora were given
by the management as $904.19 per day.

The service called for the operation of five cars. On
Sundays the traffic has been enormous, and has sometimes
swamped the ability of the company to take care of it, even
with two-car trains. One Sunday, Aug. 31. with only five
cars in operation, the receipts ran as high as $1,872. One
gratifying thing about traffic so far has been the amount of
through business between Chicago and Aurora, which con-
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And this
is the very business which the increase in speed and oper-
ation to the center of Aurora will help.  With the entire
mileage of the road open for business, as it will be upon the
completion of the LElgin and Batavia branches, and with
fast through service inaugurated, it would not be unreason-

stitutes the best and largest part of the business.

able to expect that the gross receipts would be three times
those at present. Allowing even a liberal percentage of this

for operating and maintenance, as compared with other in-
terurban roads, would leave enough for the investors in the

OIL SWITCH AND TRANSFORMERS IN SUB-STATION

securities to put the road on a solid financial footing. Of
course, these are unusually prosperous times, and all rail-
road carnings are abnormally high. On the other hand,
while there may be temporary declines in receipts, the
general average is sure (o rise as time passes, because of the
increase in the riding habit and the increase of population
along the line. At the present time this road touches the
southern edge of a number of old, thickly settled suburban
towns. There is certain to be growth in these towns along
the line of the road, as well as in the villages further out.
Taken altogether, it is gratifying to know that the prospects
for this enterprise are so good, for it is a matter of interest
to many more than the investors in this company's securi-
ties. The financial outcome of such an electric railway
undertaking as this has an important bearing on future
development and investment in the electric railway field; a
maftter in which both the public and all connected with the
electric railway business are interested.
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Washington, Baltimore and Annapolis Single Phase
Railway™

BY. B. G. LAMME.

The Washington, Baltimore & Aunnapolis Railway is the new
high-speed electric line extending from the suburbs of Washing-
ton to Baltimore, a distance of 31 miles, with a branch from Annap-
olis Junction to Annapolis, a distance of about 15 miles. The over-
head trolley will be used and schedule speeds of over 4o miles per
hour are to be attained. This road is to be the scene of the first
commercial operation of an entirely new system of electrie traction.

The special feature of this system is the use of single-phase al-
ternating current in generators, transmission lines, trolley car equip-
ment and motors. [t constitutes a wide departure from present
types of railway apparatus, and while retaining the best character-
istics of the present standard direct-current motor system the use
of alternating current makes it possible to avoid many of the bad
features.

The standard direct-current railway equipment possesses several
characteristics which fit it especially for railway service. These
characteristics have been of sufficient importance to overbalance
many defects in the system. In fact, a far greater amount of effort
and engineering skill has been required for overcoming or neutral-
izing the defects than for developing the good features possessed
by the system. By far the most important characteristic possessed
by the direct-current system is found in the type of motor used on
the car.  The direct-current railway motor is in all cases a series-
wound machine. The series motor 1s normally a variable field ma-
chine, and it is this feature which has adapted the motor especially
to railway service. Shunt-wound motors have been tried and aban-
doned. All manner of combinations of shunt, series and separate
excitation have been devised and found wanting, and in many
cases the real cause of failure was not recognized by those responsi-
ble for the various combinations. They all missed to a greater or
less extent the variable field feature of the straight series motor.
It is true that a variable field can he obtained with shunt or separate
excitation, but not without controlling or regulating devices; and
the variation is not inherently automatic, as in the series motor.
Polyphase and single-phase induction motors do not possess the
variable field feature at all, as they are essentially constant-field
machines. They are equivalent to direct-current shunt or separately
excited motors, with constant field strength, which have been unable
to compete successfully with the series motor. The variable field
of the series motor makes it automatically adjustable for load and
speed conditions. It also enables the series motor to develop large
torques without proportionately increased currents. The automati-
cally varying field is accompanied by corresponding variations in
the counter e¢. m. f. of the armature, until the speed can adjust
itself to the new field conditions. This feature is of great assistance
in reducing current fluctnations, with a small number of steps in
the regulating rheostat.  Any increase in current, as resistance is
cut out, is accompanied by a momentary increase in the counter
e. m. f., thus limiting the current increase to a less value than in
the case of a constant field motor.

Next to the type of motor the greatest advantage possessed by
the direct-current system lies in the use of a single current, or cir-
cuit, thus permitting the use of one trolley wire. The advantages
of the single trolley are so well known that it is unnecessary to dis-
cuss them. TFor third-rail construction, the use of single current is
of even greater importance than in the case of overhead trolley.
It is seen, therefore, that it is not to the direct current that credit
should be given for the great success of the present railway system,
but to the series type of motor and the fact that up to the present
time no suitable single-phase alternating-current motor has been
presented.

Some of the undesirable features of the direct-current railway
system should also be considered. The speed control is inefficient.
A nominally constant voltage is supplied to the car, and speed con-
trol is obtained by applying variable voltage at the motor terminals.
This variation is produced by the use of resistance in series with
the motors with a loss proportional to the voltage taken up by the
resistance. By means ot the series-parallel arrangement the equiv-
alent of two voltages is obtamable at the motor terminals without
the use of resistance. Therefore, with series-parallel control there
are two cfficient speeds with any given torque, and with multiple
control there is but one efficient speed with a given torque. All
other speeds are obtained through rheostatic loss, and the greater
the reduction from either of the two speeds, series or parallel, the
lower will be the efficiency of the equipment. At start the rheo-
static losses are always relatively large, as practically all the volt-

* Read hefore the American Institute of Electrical Engineers, New York,
Sept. 26, 1902
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age of the line is taken up in the rheostat. [For heavy railroad
service, where operation for long periods at other than full and
half speeds may be necessary, the rheostatic loss will be a very
serious matter.

The controlling devices themselves are also a source of trouble.
An extraordinary amount of time and skill has been expended in
perfecting this apparatus.  The difficulties increase with the
power to be handled. The controller is a part of the equipment
which is subjected to much more than ordinary mechanical wear and
tear, and 1t can go wrong at any one of many points. The larger
the equipment to be controlled the more places are to be found in
the controller which can give trouble. The best that can be said of
the railway controller is that it is a necessary evil.

Another limitation of the direct-current system is the trolley
voltage. Five hundred volts is common at the car and 650 volts
is very unusual. By far the larger number of the railway equip-
ments in service to-day are unsuited for operation at 600 volts,
and 700 volts in normal operation would be unsafe for practically
all. The maximum permissible trolley voltage is dependent upon
inherent limitations in the design of motors and controllers. The
disadvantages of low voltage appear in the extra cost oi copper,
cte., and in the difficulty of collecting current. In heavy railroad
work the current to be handled becomes enormous at usual volt-
ages. A 2q00-hp electric locomotive, for example, will require
between 3000 amps. and 4000 amps. at normal rated power and prob-
ably 6000 amps. to 8000 amps. at times. With the overhead trolley
these currents are too heavy to be collected in the ordinary man-
ner, and it is a serious problem with any form of trolley or third-
rail system which can be used. It is evident that for heavy service,
comparable with that of large steam railroads, a much higher volt-
tage than used in our present direct-current system is essential,
and the use of higher voltage is destined to come, provided it is
not attended by complications which more than overbalance the
benefits obtained. A further disadvantage of the direct-current sys-
tem 1s the destructive action known as electrolysis. This may not
be of great mmportance 1 interurban lines, chiefly because there
is nothing to be injured by it. In city work its dangers are well
known, and very expensive constructions are now used to elim-
inate or minimize its effects.

From the foregoing statements it is evident that an alternating-
current railway system to equal the direct current should possess
the two principal features of the direct current system, viz., a single
supply circuit and the variable field motor, and to be an improve-
ment upon the direct-current system the alternating current should
avoid some of the @ore important disadvantages incident to the
present direct current railway apparatus.

The system must, therefore, be single-phase. The importance
of using single-phase for railway work is well known. The difficul-
ties and complications of the trolley construction are such that
several alternating current systems have been planned on the
basis of single-phase supplied to the car, with converting apparatus
on the car to transiorm to direct current, in order that the stand-
ard type of railway motors may be used. Such plans are attempts
to obtein the two most valuable features of the present direct cur-
rent system. The polyphase railway system, used on a few
FEuropean roads, employs three currents, and therefore does not
meet the above requirements. The motor for-the alternating-
current railway service should have the variable speed charac-
teristics of the sertes-direct-current motor. The polyphase motor
1s not suitable, as it i1s essentially a constant field machine and
does not possess any true variable speed characteristics. There-
fore it lacks both of the good features of the direct-current rail-
way system. A new type of motor must therefore be furnished,
as none of the alternating current motors in commercial use is
adapted for the speed and torque requirements of first-class rail-
way service. Assuming that such a motor is obtainable for opera-
tion on a single-phase circuit, the next step to consider is whether
the use of alternating instead of direct current on the car will allow
some of the disadvantageous features of the direct-current system
to be avoided. The direct-current limits of voltage are at once
removed, as transformers can be used for changing from any de-
sired trolley voltage to any convenient motor voltage. Electrolytic
troubles practically disappear. As transformers can be used, vari-
ations in supply voltage are easily obtainable. As the motor is
assumed to have the characteristics of the direct-current series
motor, speed control without rheostatic loss is practicable when
voltage control is obtained. This combination, therefore, allows
the motor to operate at relatively good efficiency at any speed
within the range of voltage obtained. If the voltage be varied
over a sufficiently wide range the speed range may be carried
from the maximum desired down to zero, and therefore down to
starting conditions. With such an arrangement no rheostat need
be used under any conditions, and the lower the speed at which
the motor is operated the less the power required from the line.
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The least power is required to start, as the motor is doing no
work and there is no rheostatic loss. The losses at start are only
those in the motor and transforming apparatus, the total being less
than when running at full speed with an equal torque. Such a
system, therefore, permits maximum economy in power consumed
by motor and control. This cconomy in control is not possible
with the polyphase railway motor, as this motor is the cquivalent
of the direct-current shunt motor, with which the riicostatic loss
is even greater than with the series motor.

The usc of alternating current on the car allows voltage control
to be obtained in several ways. In one method a transformer is
arranged with a large number of leads carried to a dial or controller
drum. The Stillwell regulator is a well-known example of this
type of voltage control. This method of regulation is suitable for
small equipments with moderate currents to be handled. The con-
troller will be subject to some sparking, as in the case of direct-
current apparatus, and therefore becomes less satisfactory as the
car equipmient is increased in capacity. Another mcthod of con-
trol available with alternating current is entirely non-sparking,
there being no make-and-break contacts. This controller is the
so-called “induction regulator,” which is a transformer with the
primary and secondary windings on separate cores. The voltage
in the secondary winding is varied by shifting its angular position
in relation to the primary. With this type of voltage controller
very large currents can be handled, and it is especially suitable for
heavy equipments, such as locomotives. It is thus scen that there
is one method of control available with alternating current which
avoids the inherent troubles of the direct-current controller. The
induction regulator is primarilya transformer,and all wear and tear
is confined to the supports which carry the rotor. Therefore the
objectionable controller of the standard direct-current system can
be eliminated, provided a suitable alternating-current motor can be
obtained. This ideal type of controller is not applicable to the
polyphase railway motor, in which speed control can be obtatned
only through rheostatic loss. The polyphase control system is
even more complicated than the direct current, as there must be a
rheostat for each motor and two or three circuits in cach rheostat.
It is thus apparent that by the use of single-phase alternating cur-
rent with an alternating-current motor having the characteristics
of the dircct-current series motor the best features of the direct-
current system can be obtained, and at the same time many of its
disadvantages can be avoided.

This portion of the problem therefore resolves itsell into the
construction of a single-phase motor having the characteristics of

the direct-current series motor. There afe several types of
single-phase  alternating-current motors which  have this
series characteristic.  One type 1is similar in general con-
struction to a direct-current motor, but with its magnetic

circuit laminated throughout, and with such proportions that it
can successfully commutate alternating current. Such a motor is
a plain series motor and can be operated on either alternating o1
direct current and will have the same torque characteristics in
either case. Another type of motor is similar in gencral construc-
tion, but the circuits are arranged in a different manner. The field
is connected directly across the supply circuit, with proper control
appliances in series with it. The armature is short-circuited on
itself across the brushes, and the brushes are set at an angle of
approximately 45 degs. from the ordinary neutral point. The first
of these two types of motors is the one best adapted for operation
m large units.

This is the type of motor which is to be used on the Washington,
Baltimore & Annapolis Railway. Several motors have been built
and tested with very satisfactory results, both on the testing stand
and under a car. The results were so favorable that the system
was proposed to the Cleveland Enginecring Company, represen-
ting the Washington, Baltimore & Annapolis Railway, and, after
investigation by their engineers, it was adopted. A description
of the apparatus to be used on this road will illustrate the system
to good advantage.

Single-phase alternating current will be supplied to the car at a
frequency of 16 2-3 cycles per second, or 2000 alternations per
minute. The current from the overhead trolley wire is normally
fed in by one trolley at approximately 1000 volts. Within the
limits of the District of Columbia two trolleys are ¢mployed, as
by act of Congress the use of rails as conductors is prohibited in
this district, presumably on account of electrolysis. In this case
the trouble, of course, will not exist, but the contracting company
has been unable to obtain permission for the grounded circuit.

The alternating current to the car is carried through a main
switch, or circuit breaker, on the car to an auto-transformer con-
nected between the trolley and the return circuit. At approxi-
mately 300 volts from the ground terminal a lead is brought out
from the anto-transformer and passed through the regulator to
one terminal of the motors.  For starting and controlling the
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speed an mduction regulator is used, with its secondary winding
in series with the motors.  This sccondary circuit of the regulator
can be made cither to add to or subtract from the transiormer volt-
age, thus raising or lowering the voltage supplied to the motors.
The regulator therefore does double duty. The controller for di-
rect-current motors merely lowers the voltage supplied to the
motors, but cannot raise it; but an alternating-current regulator
can be connected for an intermediate voltage and can cither raise
or lower the motor voltage. In this way the regulator can be
made relatively small, as it handles only the variable clement of the
voltage, and the maximum voltage in the secondary winding is
but hali of the total variation required.

In the equipments in question, the range of voltage at the motor
is to be varied from, approximately, 200 volts up to oo volts, or
slightly higher. The transformer on the car will supply 315 volts,
and the secondary circuit of the regulator will be wound to generate
slightly more than 100 volts when turned to the position of irs
maximum voltage. This voltage of the regulator is about one-
fourth of that of the motors at full voltage. The regulator can
consequently be made relatively small, in comparison with the mo-
tor capacity of the equipment. It has been found unnccessary to

TROLLEY

a. Auto-Transformer. b, Induction Regulator. ¢. Reversing
Switch. d.  Field of Motors. ¢. Armature of Motors.
f. Equalizing Transformer.

FIG. 1

use much lower than 200 volts in this installation, as this
allows a comparatively low running speed, and approximately 200
volts will he necessary to start with the required torque. The
greater part of this voltage is necessary to overcome the e. m. 1. of
seli-induction in the motor windings, which is dependent upon
the current through the motor and is independent of the speed
of the armature.

There will be four motors of 100 hp on each car. The full rated
voltage of each motor is approximately 220 volts. The motors
are arranged in two pairs, each consisting of two armatures in
series, and two fields in series, and the two pairs are connected
in parallel. The motors are connected permanently in this manner.
Since voltage control is used, there is no necessity for series-parallel
operation, as with short-circuited motors. To ensure equal volt-
age to the armatures in scries, a balancing or equalizing action is
obtained by the use of a small auto-transformer connected perma-
nently across the two armatures in series, with its middle point con-
nected between them. The fields are arranged i two pairs, witl:
two fields in series and two pairs in multiple. This parallels the
fields independently of the armatures, which was formerly the
practice with direct-current motors. It was a defective arrange-
ment with such motors, as equal currents in the field did not en-
sure equal field strengths in the motors, and the armatures con-
nected in parallel, therefore, would be operating in ficlds of unequal
strength, with unequal armature currents as a direct result. With al-
ternating currents in the field the case is different. The voltage
across the ficlds is dependent upon the field strengths, and the cur-
rent supplied to the fields naturally divides itself for equal magnetic
strengths.  The chief advantage in paralleling the fields and arma-
tures independently is, that onc reversing switch may serve for the
four motors, and one balancing transformer may be used across
the twopairs of armatures. The ordinary direct-current arrangeiment
of armatures in series with their own fields can be used with a
greater number of switches and connections.

The general arrangements of the auto-transformer, regulator,
motors, ctc., is shown in Fig. 1.

The induction regulator or controller, resembles an induction
motor in general appearance and construction.  The primary
winding is placed on the rotor, and the secondary or low-voltage
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winding on the stator. The rotor also has a second winding which
is permanently short-circuited on itself.  The function of this
short-circuited winding is to neutralize the seli-induction of the
secondary winding as it passes from thc magnetic influence of
the primary. The regulator 1s wound ior two poles, and therefore
is operated through 180 degs. in producing the full range of
voltage for the motors. One end of the primary winding of
the regulator is connected to the trolley, and the other to a
point between the regulator and the motors. It thus receives a
variable voltage as the coutroller is rotated. There are several
advantages in this arrangement of the primary in this particular
case. First, the regulator is worked at a higher induction at
start, and at lower induction when running, the running position
being used in these equipments for much longer periods than re-
quired for starting. Second, when the motors are operating at full
voltage the current in the primary of the regulator passes through
the motors, but not through the auto-transformer or the secondary
of the regulator. This allows considerable rednction in the size
of auto-transformer and regulator. The motors on the car arc
all of the straight series type. The armature and fields being
connected in serics, the entire current of the field passses through
the armature as i ordinary series direci-current motors. The
motor has eight poles, and the speed is approximately 700 revolu-
tions at 220 volts. The general construction is similar to that
of a direct-current motor, but the field core is laminated throughout,
this being necessary on account of the alternating magnetic field.
There are eight field coils wound with copper strap, and all con-
vected permanently in parallel. The parallel arrangement of field
coils assists in the equalizing of the field strength in the different
poles, due to the balancing action of alternating circuits in parallel.
This arrangement is not really necessary, but it possesses some
advantages, and thercfore has been uscd. With equal magnetic
strength in the poles, the magnetic pull is equalized even ‘with
the armature out of center. The armature is similar in general
construction to that of a direct-current motor. The fundamental
cifficulty in the operation of a commutator type of motor on single-
phase alternating current lies in the sparking at the brushes. The
working current passing through the motor should be practically
no more difficult to commutate than an equal direct current, and
it is not this current which gives trouble. The real source of trouble
is found in a local or secondary current set up in any coil, the two
ends of which are momentarily short-circuited by a brush. This
coil encloses the alternating magnetic field, and thus becomes a
sccondary circuit of which the field coil forms the primary.
In the motors of the Washington, Baltimore & Annapolis Railway
this commutation difficulty has been overcome by so designing the
motor that the secondary or short-circuit current in the armature
coil is small, and the commutating conditions so nearly perfect that
the combined working and secondary currents can be commutated
without sparking. This condition being obtained, the motor op-
crates like a direct-current machine, and will give no more trouble
at the commutator than ordinary direct-current railway motors
Experience covering a considerable period in the opration of
motors of 100-hp capacity indicates that no trouble need be feared
at the commutator.

An extended series of tests were made with these motors at the
Westinghouse shops at East Pittsburgh, both in the testing room
and under a car. Fig. 2 shows curves of the speed, torque.
efficiency and power factor plotted from data from bralke tests.

It should be noted that the efficiency is good, being very nearly
equal to that of high-class direct-current motors. The power
factor, as shown in these curves, is highest at light loads and de-
creases with the load. This is due to the fact that the power de-
veloped increases approximately in proportion to the current, while
the wattless component of the input increases practically as the
square of the current. The curve indicates that the average power
factor will be very good. The calculations for the Washington,
Baltimore & Annapolis Railway show that the average power fac-
tor of the motors will be approximately 86 per cent.

The average efficiency of these equipments will be much higher
during starting and accelerating than that of corresponding direct-
current equipments, as rheostatic losses are avoided. When
running at normal full speed, however, the efficiency will be
slightly less than with direct current. This is due to the fact that
the alternating-current motor efficiency is slightly lower than the
direct current, and in addition there are small losses in the trans-
former and the regulator. The alternating-current equipments are
somewhat heavier than the direct-current, thus requiring some
extra power, both in accelerating and at full speced. Therefore,
tor infrequent stops, the direct-current car equipment is more
efficient than the alternating current; but for frequent stops the
alternating current shows the better efficiency. Tests on the East
Pitteburgh track verified this conclusion. But the better efficiency
of the direct-current equipment, with infrequent stops, is offset
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with the alternating current by decreased loss in the trolley wire,
by reason of the higher voltage used, and by the elimination of the
rotary converter losses. The resultant efficiency for the system
will therefore be equal to or better than that of the direct current.

In the Washington, Baltimore & Annapolis Railway contract
the guarantee given by the Westinghouse Electric & Manufacturing
Company states that the efficiency of the system shall be equal to
that of the direct-current system with rotary converter sub-
stations.

There is one loss in the alternating-current system which is rela-
tively much higher than in the direct current. This is the loss in
the rail return. Tests have shown that at 2000 alternations it is
three to four times as great as with an equal direct current. This
would be a serious matter in cases where the direct-current rail
loss is high. But the higher alternating-current trolley voltage
reduces the current so much, that the alternating-current rail loss
is practically the same as with direct current at usual voltages.
In many city railways the direct-current rail loss is made very low,
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1ot to lessen waste of power, but in order to reduce electrolysis. In
such cases the alternating-current rail loss could be higher than
direct current, thus decreasing the cost of return conductors. Morc
numerous transformer sub-stations, with copper feeders, connected
to the rail at short intervals will enable the rail loss to be
reduced to any extent desired. As a frequency of 2000 alternations
per minute is used, the lighting of the cars and the sub-stations
was at first considered to be a serious difficulty, due to the very dis-
agreeable winking of ordinary incandescent lamps at this frequency.
Two methods of overcoming the winking were tried, both of which
were successful.  One method was by the use of split phase. A
two-phase induction motor was run on a single-phase 2000 alternat-
ing circuit, and current was taken from the unconnected primary
circuit of the motor. This current was, of course, at approximately
oo degs. from the current of the supply circuit. A two-phase circuit
was thus obtained on the car. Currents from the two phases
were put through ordinary incandescent lamps, placed close to-
gether. The resulting illumination a few feet distant from the
lamps showed about the same winking as is noticed with 3000 alter-

nations. With two filaments in one lamp the winking disappears
entirely. A three-phase arrangement would work in the same
way.

A much simpler method was tried, which worked equally well.
This consisted in the use of very low-voltage lamps. Low voltage
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at the lamp terminals allows the use of a thick filament with con-
siderable heat inertia. Tests were made on lamps of this type at
a frequency of 2000 alternations, and the light appeared to be
as steady as that from the ordinary high-frequency incandescent
lamp. The low voltage is not objectionable in this case, as a
number of lamps can be run in a series, as in ordinary strect
railway practice, and any voltage desired can readily be obtained,
as alternating current is used on the car.

There will be an air compresser, driven by a series alternating-
current motor, on eacli car, for supplying air to the brakes, and
tor operating the driving mechanism of the controller. The details
of this mechanism are not sufficiently near completion to permit a
description of it. The method used will be one which readily allows
operation on the multiple-unit system.

The generating station contains some interesting electrical fea-
tures, but there is no great departure from usual alternating-cur-
rent practice. There will be three 1500-kw single-phase alternators.
These are twenty-four-pole machines, operating at ecighty-three
revolutions and wound for 15,000 volts at the terminals. They are
of the rotating field type, with Jaminated magnetic circuits and
ficld coils of strap on edge. The field coils are held on the pole
tips by copper supports, which serve also as dampers to assist in
the parallel running. The armatures are of the usual slotted type.
The armature coils are placed in partially closed slots. There are
four coils per pole. The proportions of these machines are such
that good inherent regulation is obtained without saturation of
the magnetic circuit. The risc in potential with full non-inductive
lead thrown off will be approximately 4 per cent. An alternative
estimate was furnished for the generators proposing 20,000 volts
instead of 15.000. The simplicity of the type of winding used,
and the low frequency, are both favorable tor the use of very
high voltage on the generator. s 15000 volts was considered
amply high for the service, the cngineers for the railway con-
sidered it inadvisable to adopt a higher voltage.

There are to be two exciters, cach of 100-kw capacity at 230 revo-
lutions. The exciters are wound for 125 volts normal.  The
armature of each exciter has, mn addition to the commutator, two
collector rings so that single-phase alternating current can be
aelivered. Tt is the intention to use the exciters as alternators for
supplying current to the system for lighting when the large
generators are shut down at night. The main station switchboard
cemprises three generator panels, one load pancl, and three feeder
panels. High-tension oil-break switches are to be provided, op-
erated by means of controlling apparatus on the panels. The
switches, bus-bars and all high-tension apparatus will be in brici
compartments, separate from the board. In each generator circuit
there are two non-automatic oil-break switches in series: and on
each feeder circuit there are two overload, time-limit, oil-break
switches in series. The two oil-break switches in series on the
same circuit, can be closed separately, and then opened to test
the switches without closing the circuit. With the switches in the
closed position they are both operated at the same time by the
controlling apparatus, to ensure opening of the circuit, and to put
less strain on the switches, although either one is capable of opening
the load. There will be nine transformer sub-stations distributed
along the railway line. Each station will contain two 230-kw
oil-cooled lowering transformers, supplying approximately 1000
volts to the trolley system. Two transformers are used in each
station so that in case of accident to one transformer the station
will not be entirely crippled. It is the intention of the railway
company to operate a direct-current road already equipped with the
direct-current system. The present direct-current car equipmernts
are to be retained, but the current will be supplied from a rotary
cenverter sub-station fed from the main system of the Washing-
ton, Baltimore & Annapolis Railway. As this system is singlc
phase, it is necessary that single-phase rotaries be usced in the
sub-stations. There are to be two 200-kw 5350-volt rotary con-
verters. These are four-pole, s00-revolution machines. The gen-
eral construction of these machines is very similar to that of the
Westinghouse polyphase rotary converters. The armature resem-
bles that of a polyphase rotary, except in the number of collector
rings, and in certain details of the proportions made necessary
by reason of the use of single-phase. The commutating propor-
tions are so good that any reactions due to the use of single-
phase will result in no injurious effect.  The field construction is
similar to that of a polyphasc rotary. The laminated ficld poles arc
provided with dampers of the “grid™ or “cage™ type, a form uscd
al present in the Westinghouse polyphase ratary converters.  The
dampers serve to prevent hunting, as in the polyphase machines,
and also to damp out pulsations duc to single-phase currents in
the armature. The damper acts to a certain extent as a second
phase. Each rotary converter is started and brought to synchron-
ons speed by a small series alternating-current motor on tlhe end of
the shaft.  The voltage at the motor terminals can he adinsted
either by Inops from the lowering transformer or by resistance in
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series with the motor, so that truce synchronous speed can be
given to the rotary converter before throwing it on the alternating-
current linc.

From the preceding description of this system and the apparatus
used on it, some conclusions may be drawn as to the various fields
where it can be applied to advantage. [t is cvident that a good
ficld for it will be on interurban long-distance lines such as the
Washington, Baltimore & Annapolis Railway. On such railways
high-trolley voltage and the absence of converter sub-stations arc
very important factors.

For heavy railroading, also, this system possesses many ideal fea-
tures. It allows efficient operation of large equipments at prac-
tically any speed and any torque, and also avoids the controller
troubles which are ever present with large direct-current equip-
ments. Tt also permits the use of high-trolley voltage, thus reduc-
ing the current to be collected. In this class of service the ad-
vantages of this alternating-current system are so great that it
i3 possible that heavy railroading will prove to be its special fieid.

For general city work, this system may not find a field for
some time to come, as the limitations in the present system are not
so great that there will be any urgent neccssity for making a
change. It is probable that at first this system will be applied to
new railways, or in changing over steam roads rather than in
replacing existing city equipments.  One difficulty with which the
new system will have to contend is due to the fact that the alter-
nating-current equipments cannot conveniently operate on exist-
ing city lines, as is the present practice where interurban lines run
into the citiecs. It will he preferable for the alternating-current
system to have its own lines throughout, unless very considerablce
complication is permitted. When the alternating-current system
applied to interurban and steam railways finally becomes of
predominant importance, it is probable that the existing direct-cur-
rent railways will gradually be changed to alternating current, as a
matter of convenience in tieing the several lines together.

As was stated, alternating-current equipments cannot conveni-
ently be operated on direct-current lines. It does not follow, how-
cver, that the motor will not operate on direct current. On the con-
trary, the motor is a first-class direct-current machine, and if sup-
plied with suitable control apparatus and proper voltage it will op-
erate very well on the direct-current lines. This would require that
the motors be connected normally in series, as the voltage per motor
is low.

A complete set of direct-current control apparatus would be
needed when the alternating-current equipment is to be run on
direct current, and considerable switching apparatus would b
necessary for disconnecting all the alternating-current control
system and connecting in the direct current. The complication
of such a system may be sufficient to prevent its use, at least for
cometime to come.

In some cities very strict laws are in force in regard to the
voltage variations in various parts of the track system. The
permissible variations are so small, in some cases, that an cnor-
mous amount of copper is used for return conductors ; and in some
cases special boosters are used in the return circuits to avoid large
differences of potential between the various parts of the track
system.  The object in limiting the conditions in this manner is
te avoid troubles from electrolysis. The alternating-current sys-
tem will, of course, remedy this.

For city work, it is probable that voltages of 500 or Goo would
be employed instead of 1000 or higher. The transformers and con-
trollers can be designed to be readily changed from full to half
voltage, so that low voltage can be used on one part of the line, and
Ligh voltage on another. As the car equipments of such railways
are usually of small capacity, it is probable that speed control will
he obtained by means of a transformer with a large number of
leads carried out to a control drum, rather than by means of the
induction regulator, as the latter device is much more expensive
in small units.  This is chiefly a question of cost, and if the ad-
vantages of the induction regulator are found to overweigh the
objection of the high first cost, then it will be used. even on
small cquipments.

In the Washington, Baltimore & Annapolis Railway, the gen-
erators are wound for single-phase. In the casc of large power
stations with many feeders, the generators may be wouna for
tiirce-phase, witl single-phase circuits carried out (o the trans-
former sub-station, or three-phase transmission may he n<ed, with
the transformers connected in such a manner as will give a fairly
well-balanced three-phase load.

There are many arrangements and combinations of apparatus
made possible by the use of alternating current in the car equip-
ments, which have not been mentioned, as it is impracticable to
aive a full description of all that can he done. But enough has
been presented to e utline the apparatus and to indicate the possi-
hilities of this new system which fs snon to see the test of com-
mereial seryice.




RECENT TRACTION APPARATUS

The S K C 401 Railway Motor

This motor, which has recently been brought out by the Stanley
Electric Manufacturing Company, is designed for city and sub-
urban service and has a rating of 37 hp, based on the usual shop
test of 75 degs. F. rise at the expiration of one hour's run at full
load.
of the motor the temperatures actually reached i service are eon-
siderably below those that might be expected in view of this
rating. The frame is approximately cylindrical in shape and is
divided horizontally into two halves, which are held together by
four bolts. On the side furthest from the axle there are two eye
bolts on the lower half, whielh fit on hooks cast in the upper hali.
The lower half can be swung down by taking out the two bolts
nearest the axle, leaving it hanging on the two eye bolts and their
hooks. If it is desired to remove the lower half entirely all four
bolts are removed and the lower frame dropped into the pit by
suitable jack or tackle.

The pole pieces are made up of soft laminated steel punchings,
riveted together and attached to the frame by bolts passing
through the frame and tapped into a large rivet in the center of
the pole piece. Each pole piece has a flare or offset at the arma-
ture end, which, besides holding the field coil in place, also effects
that distribution of the magnetie flux entering the armnature whieh
results in the best commutation,

The armature bearings are babbit-lined cast-iron shells. These
are of ample size, the commutator bearing being 674 ins. long and

As a matter of fact, however, on account of the ventilation

STANLEY MOTOR—OPEN

the pinion bearing 734 ins., so that the wear of bearings, which
has been such a frequent source of trouble, is redueed to a mini-
mum. The bearings are held in place by bearing caps bolted to
greased boxes cast in the upper half of the frame. The caps them-
selves are entirely separated from the lower half of the frame so
that the lower half may be removed, leaving the armature sup-
ported by the upper half. If desired, however, tlie caps may be
removed before the frame bolts and the armature lowered with the
lower half of the frame. The eaps are deep and hollow, furnishing
ample oil cellars, and the bearings are kept lubrieated by wieks

bearing against the shaft. Grease boxes fitted with spring-closed
covers are cast in the upper half of the frame and proiject over the
bearings, furnishing an ,iadditiona] source of lubrication in case the
oil runs out or the bearing begins to heat from othcr causes. A
space s left between the bearing cap and the frame, tlirough whieh
projects the oil guard on the armature shaft. Any oil escaping
from the bearing is thus thrown outside of the mocor and pre-
vented from reaching or mjuring the field or armature. The axle
bearings resemble the armature bearings in their geperal eon-
struction.  The field eoils are wound with square wire thoroughly
msulated. By allowing ample room in the frame easting the de-
signers have been able to use a tlat coil, so that the wire is not in-
jured by bending after being removed from the form on which it
1> wound.

The method of bringing out the terminals of the field coils is a
feature whieh will be appreciated by those who have had experi-
ence in the repairing of street railway motors. The inner end of
cach coil is attached to a flat, flexible copper strip, which is
brought out through the insulation, and the strips from the sewveral
ends are elamped together. The outer end of each coil is attached
to a rubber-covered flexible wire several feet in length. These
wires are brought through appropriate holes in the {rame and are
attached to the car wiring on the outside. This removes the
danger of broken field wires at the terminals inside of the motor
and makes it impossible for a repair man in replacing the eoils to
conneet them in the wrong order. The coils after winding are
dried in an oven and, while hot, are dipped in an insulating com-
pound, which fills the spaces between the wires and
prevents the entrance of oil or moisture. The eoils
are then wrapped in layers of rope paper, mica and
tape, with leatheroid protection where there is a
liability of ehafing, and are finally thoroughly
japanned and Dbaked. The company’s experience in
insulation of high voltage coils indicates the very
best results in insulation of both field and armature
coils in this way.

The armature is unusually well ventilated. Large
duets, parallel to the shaft, allow the air to enter the
body of the armature and ventilating ducts, perpen-
dicular to the shaft, allow the heat to escape from the
interior of the iron. The magnetie densities of arma-
ture core and teeth are so proportioned as to insure
good commutation at heavy overloads, and the ample
ventilation protects the insulation from injury by
reason of these overloads.

The armature end-casting projects above the level
of the coils so as to proteet the end-windings from
mjury. This casting, being well cored out and well
ventilated, is light and allows ample access of air to
the windings.

The armature coils are form-wound, dipped and
thoroughly insulated with oiled linen and tape. The
band wires holding the coils in place lie in grooves
below the general surface of the armature, so thut
even if the bearings wear down the face of the iron
protects the armature bands from injury and thereby
avoids a source of trouble frequently experieneadi
in earlier types of motors.

The commutator is carefully designed and solidly
constructed. The bars are clamped together in a jig
with micanice insulation between and baked to soften or remove the
shellae or other cementing material. The elamping screws are then
tightened and the bars drawn solidly together. The ends are then
turned to gage and the insulating heads and end elamps fitted into
place, after which it is again baked and the end clamps set up and
loeked into position.

A neat eover over the commutator permits inspection of the
same and replacing of brushes. Another hand hole at the bottom of
the motor allows inspection from below. This hole is fitted with
a ventilated cover filled with a sponge, which prevents the en-
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trance of dust, but allows any water in the bottom of the motor to
escape.

The motor is not watertight, in the sense that the entrance of
water into its interior is absolutely prevented. The object has
been to design a well-ventilated motor from which the heat from
the interior, as well as any water, can readily escape. There are
ventilating spaces under the cover of the motor, as well as at the
opposite end, through which the air can enter the armature body,
to be thrown out through the perpendicular ventilating ducts in
the armaturc.  Ventilating ducts arc also provided in the pole

STANLEY MOTOR—CLOSED

pieces, corresponding to those in the armature, an arrangemient
which results in a very free circulation of air in the iuterior of the
motor. Gear and pinion for this motor are furnished with four
standard ratios of reduction. The following table gives approxi-
mately the gearings ordinarily used for different kind of service:

CHARACTER OF SERVICE.

Pinion Gear Ratio

Freight ............ ... ... . ... 15 69 4.60

Ordinary Passenger.................. 17 67 3.94

Medium Speed....................... 19 05 3.42

Higli S v o inisnprmswss ssmae 25 5 22 62 2.82
+po———

Track-Laying Cars

The accompanying cut illustrates the track-laying car manu-
factured by the Roberts Car & Wheel Company, of Three Rivers,
Mich. A special feature of this car is that the frame is fastened
together by double blind tenons at each end of the four cross

TRACK LAYING CARS

sills ard four 34-in. rods running full width of car; also with two
diagonal truss-rods to keep it in perfect tram. For standard-gage
track the measurements ol the car over sills are 7 {t. 8 ins. x 6 ft.
3 in. It is equipped with cast-iron wheels 16 ins. in diameter
with chilled tread 4 ins. or 6 ins. wide, as required, on steel
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axles 3 ins. in diameter with babbited boxes. The tool box is in
the center of the car. There are steel 10lls and draw-hooks at
‘ach corner, and the cross sills are plated with iron. This car is
built for any gage track.

— @
A Remarkable Specimen

The illustration herewith shows a straight line hanger and ear
which were taken from the line of the Mill Creek Valley Street
Railroad Company, St. Bernard, Ohio. The damaged appearance
of the hanger and ear was caused by a dead short-circuit between
the trolley and ground. It seems that in some way the positive
trolley wirc came inlo contact with the negative wire on
one of the cars, causing a short-circuit of the line. The circuit
brealers, being set at 2000 amps., would nat open up until the engi-

DAMAGED HANGER AND EAR

neer opened the circuit by pulling out the breaker, and at the time
that was done, hc noticed that the short-circuit was carrying 150
amps.

An examination of the cut will show the extremely disastrous
nature of the arc caused by the short-circuit, which was sufficient
to melt entirely away the ends of the trolley ear, and also the lower
part of the skirt of the hanger supporting it. The hanger in ques-
tion was a type D hanger, made by the Ohio Brass Company, of
Mansfield, Ohio, and the insulation was its well-known “Dirigo”
make. Despite the fact that the hanger and car were so Dbadly
damaged by the arcing that the stud bolt of the hanger was par-
tially melted away and fused on to the boss of the car, tue insulation
was practically uninjured, with the exception of a slight charring of
it at the lower edge of the insulated bolt. A test of 500 volts
afterward applied between the hanger casting and car showed that
the insulation of the hanger was still perfect, a fact which, in itself,
sneaks well for the heat-resisting and insulating propertics of

“Dirigo” insulation.

+Pe — ——

The first electric train over the Sixth Avenue Division of the
Manhattan Elevated Railroad, of New York, was run from South
Terry Station to Fifty-Eighth Street on Sept. 29. The train con-
sisted of three cars similar in construction to those which have heen
in use on the Third Avenue division, and later in the afternoon
a second train of six cars.was sent over the same line. The test
having been made successfully, the company is now prepared to
open the regular Fifty-Eighth Street and South Ferry service,
which was discontinued several weeks ago on account of the coal
shortage. Preparations are practically complcte for installing the
clectric service on the Ninth Avenue division, and it is probable that
a trial trip will be made over this line within a few days. The com-
pany plans to start the regular schedule of electric trains over the
Ninth Avenue division on Nov. I.
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Robins Belt Conveyors in Power Houses

The accompanying drawings seem to illustrate two instances of
the broadening use of Robins belt conveyors in the field of coal
and ash handling.
especially adapted for carrying coal under various conditions, as

These conveyors have proved themselves to be

their use has been found to reduce the breakage of coal to a mini-
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tween the sets of idler pulleys. The latter consist of three cast-iron
pulleys running on hollow steel shafts, which, in turn, are held by
two cast-iron brackets. Lubrication is accomplished by forcing
grease into the shafts with compression grease cups. The greasc
enters the bearing at the center and is constantly forced toward
both ends where it forms a collar which keeps out dust and dirt.
The Robins patent tripper is propelled by the motion of the con-
veying belt, which is connected with the

driving wheels through spur gears. It
reverses its dircction automatically at
cither end of its run, thus traveling con-
stantly back and forth, all the winle dis-
tributing its load as 1t goes,

Figs. 1 and 2 illustrate the conveyor
machinery in the station of the Richmond
Light & Railroad Company at Living-
ston, Staten Island. The timber pocket
1s of 1600 tons capacity and was erected

on a pile sub-structure. Coal is taken
frombarges moored alongside the pocket
{ by a one-ton Hayward shovel operated
by a Lidgerwood stecam engine. The

coal is crushed, weighed and delivered;

= the crusher and weizhing hopper are

mounted on a iraveling frame, the boom
being the Robins Conveying Belt Com-

“F1G. 1.—PLAN OF RICHMOND LIGHT, & RAILWAY POWER EQUIPMENT by one

mum.  But, though they have been used for years at breakers,
washeries, shipping piers, coal pockets, locomotive coaling sta-
industrial

plants, the installations here described are the first cases of the

tions and m handling the coal required at various
use of these conveyors to take care of the entire coal supply of
IFor this service their
large capacity is of great importance, as is also their lightness and

large stations {or generating electricity.

pany's balanced shear leg type operated

man. ‘The coal is withdrawn

from the storage pocket by chutes in

the bottom decking, which  feeds a  Robins conveyor with
a Dbelt 16 ins. wide, which passes under the pocket and

mcline to feed the transverse

passes over the

rises  onoan belt—con-
No. 2, which Conveyor
No. 2 delivers coal to a long conveyor, which extends through
the boiler rooms and delivers coal automatically into suspended
steel bunkers. This i1s effected by means of a Robins automatic

then

veyor railroad tracks.

f Auromanic Tarren
Convivon No 3

2 pi
Coat
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FIG. 2.—COAL AND ASH HANDLING APPARATUS AT RICHMOND LIGHT & RAILWAY PLANT, STATEN ISLAND

the small amount of space they occupy. At the shipping pier of
the Domimion Coal Company at lLouisburg, Cape Breton. 750 tons
of coal per hour are handled on a 36-in. Robins belt conveyor.

The Robins patent conveying belt is provided with a heavy
rubber cover on the carrying side, thicker in the center than at the
cdges, the reinforcement at the center serving to prevent abrasion

where the wear s heaviest, while the stiffer sides make the belt bend

more casily at the center and better preserve its rough shape be-

and self-reversing tripper.  The conveyors have a capacity of 125
The coal is handled without dust or breakage and
the conveyors run noiselessly.  The ashes are removed by a steel
tip-car, which is clevated when full on a platform elevator, to a
convenient dumping point for loading cars by a chute.

illustrates the coal and ash handling apparatns at the

tons per hour.

Iig. 3
Kingsbridge power station of the Third Avenue Railroad Com-
pany, now being erected by Westinghouse, Church, Kerr & Co,
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The coal at this station will be unloaded by a one-ton power shovel
rigged on a steel “steeple” tower which is of unusually heavy
construction.  The engine tor operating the shovel was built
cspecially for this plant by the Lidgerwood Manufacturing Com-
pany and has eylinders 16 ins. x 24 ins. The truck is moved by a
similar engine with 10 in. x 12 in. cylinders. The power shovel
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promptly opened the booster operates as o motor, resulting invart
ally in overloading tie cirenit and not infrequently in serious me-
chanical injury to the booster itself.  When used for the protection
of generators running in parallel, the circuit breaker prevents
injury to the machines by making it imnossible to connect them in
parallel until their voltages are properly cqualized. The breaker
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FIG. 3.—HANDLING COAL AND ASHES AT THIRD AVENUE RAILWAY PLANT, NEW YORK

delivers coal to a receiving hopper which has a full-length grizzly
and by-pass to deliver fine coal to the duplex weighing hoppers.
Large lumps of coal pass over the grizzly to a powerful Westing-
house coal cracker, which delivers to the duplex weighing hoppers.
The coal passes from the weighing hoppers to a two-way chute,
which delivers the coal to either of the two belt conveyors. Each
of these has a 24-in. belt and the capacity of cach is 250 tons per
hour. These parallel conveyors elevate the coal to conveyors in
" the roof of the boiler house, extending over the coal bunker. Coal
1s distributed in the storage bunkers, as in the Livingston instal-
lation, by automatic self-reversing trippers. The connecting in-
clined bridges are of extremely light construction, ewing to the
lightness of the belt conveyors. Ashes are drawn off into steel
tip cars. which are hauled by electric locomotives to the dumping
pits and chutes, which iecd the aslies to a conveyor which elevates
them to the pocket under the coal-hoisting towers, The ashes
are distributed in the bunker by an automatic tripper. From the
pocket the ashes may be chuted to barges or to carts.

The Robins belt conveyor has been in use for several years in the
Ninety-Sixth Street Station of the Metropolitan Street Railway for
removing ashes. Among other power plants at which they are in
use for auxiliary purposes of coal and ash handling are the Boston
Elevated Railroad Company, Cleveland Electric Railway Com-
pany, Chicago Edison Company and South Side Elevated Railway
Company.

Single Pole I-T-E Circuit Breaker

The type of circuit breaker illustrated by the accompanying cut,
originally designed for the protection of the generating side of
boosters, has found a still wider field of usefulness in the protec-
tion of generators running in parallel.  When used for the protec-
tion of boosters, this instrument not only opens the circuit in rase
of an overload or short circuit, but it also opens the instant the
eurrent tends to flow into the booster, the reversal of the current
being due to a drop in the voltage of the latter below that of the
line to which it is connected, in which case, unless the circuit is

will also automatically cut out any generator in case of interruption
of the field circuit. In either of these cases, in the absence of the
protection afforded by circuit breakers of this class, the other
generators would tend to run the low voltage one as a motor, often
overloading and throwing out the main circuit breakers in the
whole power house. Overload and reverse current circuit breakers,
such as the one shown, are especially serviceable for the protection

of generators operated by water-wheel.  The Cutter Company

SINGLE POLE CIRCUIT BREAKER

manufactures it, also makes circuit breakers of the “plain reversal”
and “overload and reversal” types, single and double pole, kmie
blade or laminated contacts, in any capacity for voltages up to 8no
volts.
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Garrigus Mechanical Boiler Cleaner

The Garrigus mechanical boiler cleaner has been before the
public for four years, and in spite of the fact that many owners of
steam plants have had a sad and costly experience with so-called
cleaners, this invention has made many friends among practical
men and is now in actual use in over 400 boilers, where it has
proved very satisfactory under ordinary commercial conditions.
I is strictly a mechanical device. A feature is the floating skimn-
mer that conforms to the scum line at all times, keeping the boiler
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MECHANICAL BOILER CLEANER

It re-
corroding and foaming, and
besides the greater efficiency of the boiler, due to the absence of
scale, 1t strengthens and preserves the iron, thus greatly increasing
the life and safety of the botiler.

The 1mpurities in water separate under ordinary working pres-
sures and are held in suspension. The sediment thus formed, to-
gether with any earthy matter, is carried by the currents to the
surface of the water and then to the rear of the bhoiler, where it is
arrested by the trough-shaped wings; when the junction of the
wings is reached the sediment 1s
taken up by the floating skimmer
(the mouth of which is always
a: the scum line) and discharged
through the outlet pipe, with a
centrifugal force, into the pre-
cipitator.  The lower {empera-
ture in the precipitator and its
special construction cause the
sediment to settle rapidly. It
then remains in the lower com-
partment of the precipitator un-
til drawn off through the blow-
off pipe. The circulation is com-
pleted by the return pipe, which
is connected with the boiler, and
tekes only clear water from the
precipitator. Thus the sediment
15 continuously and effectively
removed from the boiler. The
precipitator should be blown off
every two or three hours.
one minute at each operation.

The economical advantages of operating a perfectly clean boiler
are apparent, and the fact that this cleaner rcmoves all impurities
before such foreign matter settles, or, in other words, before any
damage is done, appeals to practical men. One company writes
that “the mechanical floating skimmers attached to ten boilers in
different plants of ours in this city are all that you claim for them.
Every one is working admirably and our boilers are as clean as a
bright silver dollar. We use no compounds whatever, and can
cheerfully recommend the cleaner to the confidence of boiler
users.”

It is claimed for the cleaner that it pays for itself, that the saving
on fuel alone will more than meet the cost in a short time, and the
fact that the company proposes to place the cleaner on boilers
entirely at its own expense, giving ample time to thoroughly try
them and guaranteeing them to give satisfaction before payment

clean no matter what the condition of the water may be.
moves and prevents scaling, pitting,

This requires very little time—about
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is made, is certainly sufficient evidence that the company has con-
fidence in the device.

The illustration shows the device attached to a tubular boiler
It may be used on all kinds of water-tube boilers. Coe, Smith &
Co., 413 Western Union Building, Chicago, are the selling agents
for the Garrigus Mechanical Boiler Cleaner Company, and will be
represented at the American Street Railway Convention by W. R.
Mason. the Western manager,

— 3¢

New Works for Knell Air Brakes

The Knell Air Brake Manufacturing Company, I.td., which was
organized recently at Battle Creek, Mich., for the purpose of manu-
facturing the Knell air brake, air compressors, air hoists and
special machinery, commenced operations in its new plant on
Sept. 1. The shop is equipped with the very best and latest ma-
chine tools and the company is in a position to take prompt care
of all its business in the future. The company’s air brakes have
given excellent results in the past on a number of roads, and with
the company’s new manufacturing facilities an excellent business
1s expected.

— @O ———
Keystone Instruments

The Cutter Company, of Philadelphia, which some months ago
assumed the sales management of the Keystone Electrical Instru-
ment Company, has given especial attention to these instruments
in connection with street railway work, and the high reputation
of the Cutter Company in electrical matters, together with that
of the Keystone Company for electrical instrument manufacture.
makcs an extremely strong combination. The accompanying en-
eraving shows the latest type of the Keystone “illuminated dial”
instrument. This instrument is made in either black and copper
or black and nickel, as may be desired by the customer, and this
finish is also applied to the standard “round pattein™ type.

A growing demand is rcported for a combined ammeter and
voltmeter in one case. This type was originally designed for au-
tomobile use, but its compact form has rendered it particularly

KEYSTONE ILLUMINATED DIAL

adaptable for small switchboards. The second illustration shows
an instrument of this type. The case is almost square, with
rounded corncrs, the whole covered with black enamel, which is
an extremely pleasing finish and very durable. When required,
either voltmeters or ammeters, separately, can be supplied in cases
of this character.

The Keystone Company also manufactures a complete line of
portable testing instruments, the merits of which are fully known.
All of these instruments are guaranteed by the Cutter Company.

- e  ——

Since his rcturn to London, Mr. Yerkes, if the cable despatches
are to be believed, has been talking very freely concerning the
ruinous competition of the J. P. Morgan combination in the under-
ground railway field. He is quoted as saying that lines other than
those to be built by him are not needed, but that he is prepared to
meet all competitors.
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Automatic Apparatus for Feed-Water Softening

scale is now
Many of

The treatment of feed-water boiler
sctling down to certain definite well understod lines.
the schemes which have been tried in the past for preventing boiler
scale have been somewhat after the nature of the cure for rheuma-
tism, which consists in earrying a potato in the pocket. Scale-
forming solids in the great majority of boiler feed-waters are
carbonate of lime or magnesia held in solution by carbonic acid
gas and sulphate of lime or magnesia. There are many chemicals
which will precipitate these salts. Carbonate of lime is precipitated
by lime water, sodium phosphate, caustic soda, barium hydrate,
tannin extract or common sugar. By far the cheapest of thesc
per pound of carbonate of lime which must be precipitated from
the water, is lime water obtained from common unslaked iime.
Sulphate of lime is precipitated by soda ash (sodium carbonate)
sal soda, barium chloride tannin extract, sugar and sodium phos-
phate. Of this hist, soda ash is the cheapest. The use of these
chemicals for the purification of water by preeipitating the in-
jurious scale-producing salts has been known for many years
under the name of the Porter-Clark Process. The Clark
process adds lime in the form of lime water or milk of lime to
the water to be treated, thus precipitating the earbonates of lime

to prevent

Lo S -
KENNICOTT WATER SOFTENER—TOP OPEN

and magnesia. The Porter proeess consists of adding soda to the
water to be treated to precipitate the sulphates of lime and mag-
nesia. The precipitates being settled out of the water, the result-
ing pure water is used for boiler feed. It is evident that to work
this purification process the analysis of the water must be known
so that the right amount of quicklime and soda solution can be
used to completely precipitate the scale-producing salts without
wasting lime or soda. Onee these proportions are fixed by the
analysis of the water, the whole problem lies in the apparatus for
mixing the precipitating solutions and separating the precipi-
tates. It is not desirable to have an expert chemist in charge
of every steam plant to supervise the water purification. It is, on
the other hand, desirable to have a water purification apparatus so
simple that it will require practically no knowledge of chemistry
for its operation. In fact, that it should be as nearly automatie as
possible.

The water-softener plant made by the Kennicott Water Softener
Company, of Chicago, has had all the details worked up with great
eare, originally with the idea of offering the steam railroads soften-
ing plants which could be located at water tanks along the road
and be looked after by the men operating steam pumps for these
tanks. The Kennicott process is what is known as a continuous
process, that is, the mixing and precipitation go on continually us
leng as the apparatus is in operation. It is thus distinguished from
processes in which tanks are filled with a certain mixture of feed
water and precipitating solutions, and then allowed to stand and
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scitte. Such plants require considerably more room than the
Kennicott apparatus of the same eapaeity, because of the necessiiy
of duplieate tanks, so that onc tank can settle while the other is
being used. Referring to thie eross-seetional view of the Kennicott
water softener plant, which 1s shown herewith, the feed-water
enters the small tank at the top of the apparatus. The water flows
from this box, which is called the hard-water box, and flows over
ari overshot water-wheel.  The wheel furnishes the small amount
of power required for the agitation in the hime-water saturator
and a scoop wheel, the purpose of which will be explained later.
It also operates a slow hoist for lifting barrels of lime and soda ash
to the top of the machine. There 15 a float in the hard-water box
whieh varies at the rate of flow of the soda and lime solutions, ae-
cordmg to the head and rate of flow from the box to the softening
tank. In order to provide soft water for making the lime water
solution, the scoop wheel seen revolves continuously, emptying
enough purified water into an
adjacent box to supply the
lime-water saturator.  The
lie saturator is the cylmder
middle of the appa-
The soft water from

m the
ratus.
the box supplied from the

KENNICOTT WATER SOFTENING PLANT —
TOP CLOSED

SECIION THROUGH KENNICOTT
WATER SOFTENER

scoop wheel flows down in a pipe shown at the left and enters the
lime-water saturator at the bottom at which point is the lime agi-
tator which revolves on a vertical shaft. The caustic lime is placed
in this cylinder so that the agitator keeps 1t constantly stirred. As
water flows into the lime-water saturator at the bottom, the satur-
ated lime water overflows at the top of the cylinder and mixes with
the incoming hard water from the hard-water box. At the same
time the soda ash solution from another box mixes with the hard
water and this mixture settles down through the conical chamber
which surrounds the lime-water saturator. On account of the
shape of this chamber the velocity of the water settling constantly
decreases, thereby aiding the precipitates to fall to the bottom.
After reaching the bottom of the cone, the water rises past per-
forated baffle plates (which catch some of the finer precipitates
and are self-condensing), and finally rises through a mass of ex-
celsior to the top of the purification tank, and overflows into a
storage tank which may be separate or a part of the plant. The
precipitated salts are drawn off from the bottom of the purification
tank, and the residue is drawn off from the bottom of the saturator.
The fresh caustic lime is simply poured into the top of the lime
saturator cylinder and soda ash is put in a box from which this
solution is drawn according to the height of the float in the hot-
water box. It is, of course, assumed in this operation that the lime
and soda solutions are both full saturated solutions, the apparatus
being proportioned so that there is opportunity for this complete
saturation to take place in the passage of water through the solu-
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tion cliambers.  Attention 1s called to the fact that the main pre-
cipitation takes place as the water is falling. and hence is in the
direction of the flow of the water and not against it. The heavier
particles of the precipitate tend to carry down the lighter particles,
The final filtration is through common excelsior, which is renewed
once in six months, since it catches only the smallest particles not
When desired, the storage tank 1s
This form 1s

heavy enough to precipitate.
placed surrounding the purifying apparatus tank.
compact, requiring but one foundation for storage and purifying
tanks, and is probably the most economical of space of any of the
forms yet designed.

L 2=
The Thomas Rail-Bond

The rail-bond illustrated by the accompanying
consists of a series of flat strips of soft rolled copper, soldered
to one another at the ends, but having a central flexible portion
where the strips are unattached, the ends forming flat feet which
are soldered to the rails, while the flexible part is bent into a loop
that projects through an opening punched in the rails at the point

engravings
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uteans of a grinding equipment consisting of a portably mounted
gasoline engine driving a flexible shalit fitted to a small emery
the manner illustrated in Fig. 4. Fig. 1 shows
a rail ready for the application of the Dbond, which 1s
held in position by the cap screws, while the rail and bond
are being brought to a soldering heat by a powerful gasoline heater.
When the solder in the feet of the bond is thoroughly melted,
enough is added with acid to ensure the complete filling of the
space under the foot of the bond, and the cap screws are turned
up hard, drawing the layers of the bond together and pulling
the bond as a whole into intimate contact with the rail. The rail
and bond are then allowed to cool slowly, the result being a
perfectly secure, permanent joint, which cannot be broken execpt

wheel 1n

with use of tools.

One of the features of the Thomas bond is its extremely short
length, being but 4% ins. in length between the centers of the
attaching surfaces. The manufacturer states that by thus employ-
ing in the circuit a greater length of rail and a shorter length of
bend, the resistance of the joint 1s less, by 23 per cent to 40 per cent,
than that of a joint bonded in the ordinary way with the same sec-
tion of copper in bonds of the riveted
terminal type. Ile says further that

the rail is weakened far less by the
punching necessary for this bond than
by the drilling of the two holes needed
for ordinary double bonding, sice the
metal removed from the rail is taken
from a point where it has little value
in supporting the rail-head, and where
entire dependence is placed on the rail-
joint to hold up the rail. To double-
bond with riveted terminals requires
drilling two 74-in. holes in the line of
shear through the bolt holes, while the
horizontal dimension of the punching
for this bond, added to the width of

FIG. 1.—RAILS PREPARED TO RECEIVE
BOND .

of meeting, as shown m Fig. 1. A soft copper strip 1s placed under
the ends of the bond and extends to the head and foot of the rail,
civing a very large contact area between the bond and the rail,
For convenience in installing the bond, and as an additional ele-
ment of strength 1n its attachment to the rail, a small cap screw
is put through the web of the rail and tapped mnto the foot of the
bond, serving to draw the bond into close contact with the rail,
and relieving the solder of much of the stress which comes upon
it in service. Since the cap screw 1s soldered both to the rail and
bond in the process of attaching the bond, 1t is impossible for it
The construction of the bond and its application
The punching of the necessary

to become loose.
to the rail are shown in Fig. 2.

FIG. 3.—HORIZONTAL SECTION OF BOND APPLIED TO
90 -LB. RAIL
opening at the ends of the rails may be accomplished at the rail
mills, or at the point of use, but the work will preferably be done
by a hydraulic punch of sufficient power to punch both rails at one
time after the rails are laid and the track is surfaced. The
rails are then drilled for the cap screws and ground with an emery
wheel where the bond is to be attached, until the surface is bright.
The work of brightening the surface 1s done rapidly and well by

FIG. 2.—CONSTRUCTION AND APPLICATION
OF BOND

the hole for the cap screw, is less than
the diameter of a single 74-in. hole.
Fig. 3 1s a horizontal section through
the bolt holes and angle-bars, show-
mg the application of the bond to the go-1h. T-rail.

Shop tests of these bonds indicate great life, both under hori-
zontal bending, such as would be produced by the expansion and
contraction of the rails, and under vertical deflection of one end,
such as would be due to a loose jomnt. Under expansion and con-

1

FIG. 4—PORTABLE GRINDING EQUIPMENT FOR BRIGHTENING
CONTACT POINTS

/

traction of 72 in. at the rate of 100 per minute, these bonds last
from 12,000 to 20,000 complete movements, and at no time did the
soldered joint break. Under a vertical deflection of 1§ in. at the
same rate, which could be caused only by an extremely loose
joint, a bond was tested for 360,000 movements without any signs
of breaking, either in the copper strands or in the soldered joint.
Under these tests the bonds retained their shape perfectly, showing
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that in ordinary use no deformation can occur which will bring the
bond into contaet with either rail or joint plate. These honds can
be installed under any fish-plate or rail-joint that provides for any
bonding whatever between the plate and the rail. The manufac-
turer, Edward G. Thomas, 4 State Strect, Boston, Mass, 1s
prepared to undertake the installation of these bonds under eon-
tract for the complete work, and can also furnish and install sol-
dered honds under the rail for open work, cross bonds, and feeder
cennections.

New Quarters of the Mayer & Englund Company

The new quarters occupied by the Mayer & Englund Company
1 the modern eight-story, fireproof building at 1o20-1024 Filbert

BASEMENT STOREROOM FOR WIRE AND HEAVY MATERIAL

Street, Philadelphia, are admirably adapted to meet the require-
ments of this enterprising establishment. The location, i the
heart of the business district of the city, conveniently near all of

B i ,w,ﬁ,;‘é%%.« R
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The general shipping and store rooms occupy the first floor. Thie
basement is utilized for heavy material, and extensive overflow
storage capacity has been provided on the scventh floor.  Each
of the floors is Go it. x 8o ft., so that the company uses a total
of ncarly 20,000 sq. ft. of tloor space, which 1s nearly four times
the room formerly occupied in the old building on South Tenth
Street. A glance at the accompanying illustrations affords con-
clusive evidence that this increase in spaee was secured none toc
SCOI11.

The growth of this company's business has been i keeping
with the development of the industry. Having been so closely
identified with the street railway supply business for a number
of years, it will undoubtedly be of interest to trace the progress ot
this house from its inception in 1893 by Charles J. Mayer, who
acted as a commission agent for several makers ot street railway
supplies. When A. H. Englund became associated with Mr.
Mayer during the latter part of 1895 the firm name became Mayer
& Englund, and at that time the business was carried on in a
single office in the Betz building, where one stenographer, one
bookkeeper and a clerk to look aiter orders and shipments con-
stituted the office iorce, the selling department being represented
by Mr. Mayer and Mr. Englund. Gradually the business de-
veloped until it was necessary, in January, 1897, to move to 10
South Tenth Street, where the firm occupted the first tloor and
basement, the latter being used as a store room, In order to meet
the requirements of an increasing trade, however, it was deemed
advisable in March, 19oo, to mmcorporate a cocmpany to transact
the business as the Mayer & Englund Company, the second
floor of the building on ‘Lenth Street being engaged to meet the
demand for more room, but again, in 1o, 1t was necessary to
secure enlarged facilities, and at this time the company secured
the whole building mn which it was then located, comprising five
tloors and basement. The latest move, by which the company
takes possession of the Filbert Street building, 1s the most umn-
portant change that has yet been made, as it enables the company
to handle a much larger business than could possibly be taken in
the old quarters.

During the firm’s early history the line of goods handled by
Mayer & Englund consisted almost entirely of the gears, pinions
and trolleys made by the K. D. Nuttall Company; the fare regis-

e

TWO VIEWS OF SHIPPING DEPARTMENT AND STOCK ROOM ON MAIN FLOOR

the depots, affords every facility for the economical handling of a
large business.

A fine suite of offices for the accounting and executive depart-
ments have been fitted up on the seeond floor of the building.

ters and fixtures made by the International Register Company,
and a line of overhead insulation made by the W. 1. C. Macallen
Company, of Boston. To this line have been added from time to
time specialties and standard street railway material, so that at the
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present time the company is furnishing a complete line of electrical
and mechanical supplies required for strect railway construction,
maintenance, and operation, as well as supplies required by large
industrial plants and factories. It was this constant growth of
the business that brought about the company’s last move to the
commodious quarters now occupied in the new building on Filbert
Street, where every up-to-date convenience is to be found.
Among many noticeable features of the new offices attention is
attracted to the equipment of the clerical department, in which
the loose-leaf system of bookkeeping is in use, except in the case
of the general ledger. The system used is known as columnar
bookkeeping, in which separate accounts are kept with each gen-
cral line of specialties for the purpose of ascertaining the relative
profit on different lines at the end of the year, the entire cost of
conducting the business being charged pro rata to each of the
All the
company's correspondence is kept by the vertical file and index

different lines, according to the volume of gross sales.

STREET RAILWAY JOURNAL.

[Vor. XX. No. 14.

by the Mayer & Inglund Company: R. D. Nuttall Company,
Pittsburgh, Pa.; the International Register Company, Chicago,
I1L.; the Protected Rail-Bond Company, Philadelphia, Pa.; W. T.
C. Macallen Company, Boston, Mass.; William Hall & Company,
Joston, Mass.; Speer Carbon Company, St. Mary’s, Pa.; Sim-
Electrical Heating Company, Boston, Mass.; Garton-
Daniels Company, Keokuk, Iowa; Strieby & Foote Company,
Newark, N. J.; Sterling Varnish Company, Pittsburgh, Pa.;
Pittsburgh Insulating Company, Pittsburgh Pa.: Universal
Safety Tread Company, Providence, R. I.; Trolley Vestibule
Shade Company, Bridgeport, Conn.

*Pe -
Labor-Saving Tools

plex

Although the cost of pole-raising in electric railway construction
is likely to be very high, many companies do not seem to have ap-

%\ ¥ 1]
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WAGON READY TO LIFT

system, under which cach particular subject is given an index num-
ber, and all papers relating to the same subject are filed under
the same number.  All letters are duplicated in carbon, the dupli-
cate being filed with the answer. All orders, job tickets, bills,
shipping blanks, ete., are written on book typewriters. The gen-
cral office and other departments are also provided with the
latest labor-saving olfice devices and apphances.

During the last two or three years the firm has acquired a large
number of patents, covering Protected ' rail-bonds, as well as
tools and maclhines for istaing such bonds. All of these patents
are owned by the Protected Kau-sond Company, which 1s con-
trolled by Mr. Mayer and Mr. tnglund, and tor which the
Mayer & engiund Company acts as general selling agent. “Lhe
growth of e company s bond business has been phenomenal,

FProtected bonds naving been installed on 515 ctectric raiways,
bonding a total ol gooo miles of track, which ol course comprises
a iarge part ot the electric street ranway milecage in the united
States.  Lhe overhead construction material handled by the nrm 1s
ol the best quality, being of heavy, substantial design. 1he com-
paiy 1s 11 a position to give prompt attention to tne shipuient ot
orders at short notice. rFor the convenience ol its patrons a 580-
page catalogue 1s 1ssued, covering a list ot over 5000 separate and
distinet articles.  For the purpose ol saving Its customers un-
necessary expense when ordering goods by cable or telegram the
catalogue is provided with a code tormuwated by the company.

One of the pronounced indications ot growth 1s the fact that the
company now employs thirty-two persons, mcluding nine m the
sales department; eleven in the purchasing, accounting, order and
general office department, and twelve i the shippmg department
and store room. Branch offices are maintained 1n charge of the
following agents: W. A. Cockley, 85 Liberty Street, New York
City; George W. Provost, Park Building, Pittsburgh; J. M.
Gallagher, 135 Adams Street, Chicago; H. M. Lofton, Equitable
Building, Atlanta, Ga. Mr. Lofton also maintains a branch office
. the Hennen Building, New Orleans, La., which is under his
supervision. The company contemplates establishing an office in
Cleveland. No regular foreign agencies have been established,
but the company now enjoys a very large foreign business.

‘Lhe following is a list of the principal manufacturers represented

POLE PARTLY RAISED

POLE READY TO BE LOWERED

preciated the possibilities of saving labor in this work. A few elec-
{ric railway companies have built special wagons or derricks, but
it remained for W. H. Anderson & Sons, of Detroit, Mich., man-
uiacturers of contractors’ tools, to appreciate the desirability of a
staple article of this kind and to manufacture it so that it is within
the reach of all.  This wagon is fixed with an adjustable boom or
derrick, by which the lifting of the poles into position is greatly
facilitated. The wagon has been made for several years, and
many improvements in details, as the result of this experience, have
been made. The wagon and its method of operation are sho}.vn
by the accompanying engravings, taken from photographs. ’]l_)e
boom is made of steel tub-
ing, with a hardwood spar
inserted, which allows it
to be extended to any de-
sired length to lift poles
from 35 ft. to 7o ft. in
length. On the front end
of the wagon is a hoistiig
winch which operates the
guy lines. The boom can
be moved to any angle,
even with the load in sus-
pension. The tackle on
the boom is arranged to e
worked with the team
which operates the wagon.
Tt is not necessary for the
team to be hitched to the
wagon to move from pole
to pole, as they can pull
the wagon with one of the
crew steering it by ‘the
tongue. The companies not using these wagons usually employ eigh-
teen men, as a pole-raising crew, with a team of horses, and the
average day’s work is to set twenty to thirty-two poles. With the
Anderson pole-raising derrick wagon, from eight to twelve men are
used, setting forty-five to sixty-five poles per day. The saving in la-
bor is easy to figure. This company makes many other devices which

CABLE REEL JACK
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are popular with contractors. A cable reel jack, which is prov-
ing very popular, is shown herewith. Instead of supporting cable
veels on blocks or rollers, which are cumbersome to carry around
and slow to operate, this device is a ncat support made with angle-
iron frame, and with height adjustable as any other jack-screw.
This company makes railroad picks all steel, which can be used
when worn much shorter than ordinary stecl-pointed picks. The
Anderson man-hole cable hanger for supporting cables in man-
Loles, permits any number of cables to the capacity of the man-hole,
to be put neatly in to one side, without requiring any room for
hangers until the cables are put in. This company makes many
other tools for the use of electric railway contractors and track
maintenance departments, which are too numerous to mention liere

o S eQe — =

Car Replacers

The car replacer is a small but very essential part of the equip-
ment of an clectric railway, and any improvement in a device ol
this kind means much to the car crew or “man about the barn.”
This has been accomplished by the Heitzman Tool & Supply
Company, of Hoboken, N. J., which has recently brought out «

pressed  steel car re-
placer which is claimed
to answer the require-
ments of a light, strong
and thoroughly reliable
wrecking  frog  for
modern heavy equip-
nient.

These replacers arc
pressed in the form of
a truss and are guar-
anteed to hold up 150
tons without flattening

PRESSED STEEL CAR REPLACER or breaking. They
weigh 115 1bs. to the
set, so that one man can easily carry and place them in the
most difficult places. They bind the rail without the use of
clamps, and will put all four wheels of a truck on the rails, even
when they are some distance removed, and roll the car on without
a jolt. Another advantage is that but one size of replacer is re-
quired for all patterns of rail.

A —

Condensing by Evaporation

The great heat absorbing capacity of evaporating water has been
known for years, but it is only recently that condensing apparatus
in commercial form has been worked out to employ the heat ab-
sorbed by the evaporation of water for condensation. In ordinary
practice cooling for condensation is accomplished by conducting
away the necessary amount of heat by passing a large body of
water through the condensers. To condense a pound of steam
from atmospheric pressure or near it takes the absorption of about
1000 heat units. In the ordinary condenser this heat is conducted
away by water which is raised, say 5o degs., in the process, so that
each pound of the water used in condensation absorbs o heat
units, and 20 Ibs. of condensing water are required in a condenser
per pound of steam. If water could be sprayed upon the steam-
heated pipes of a closed condenser so that the water in evaporating
would absorb the heat to condense the steam, it would take only
a pound of water to condense a pound of steam. The condenser
made by the Cosmopolitan Power Company, of Chicago, which has
recently been put on the market, makes use of the evaporation
principle with the practical result that plants not on a natural
body of water, which have heretofore run non-condensing because
of the great amount of water required for condensing purposes, and
the room and expense required for artificial cooling towers, can
now operate condensers in connection with their engines at a cost
for condensing water which will certainly not exceed that required
at present for boiler feed-water, and will probably be considerably
less; this, too, with a compact apparatus taking up but little more
room than any closed or surface condenser. The apparatus con-
sists essentially of a closed or surface condenser with pump, the
cooling in which is accomplished by water sprayed from a nozzle
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A condenser complete,
The condenser
cylinder i1-to which the exhaust from the engine passes is filled with

and blown through the condenser tubes.
with spraying apparatus, is illustrated herewith.

ce pper tubes, expanded into one head like the flues in a boiler, and
provided with a packed slip joint at the other to allow for the
contraction and expansion of the copper tubes, which is, of course,
not the same as that of the iron. At the left-hand end of the
apparatus is a nozzle which sprays water into the copper tubes, and
ai the right is an exhaust fan which draws a continuous current of
air and spray through the tubes.
broken up into very finely divided particles, and the current of air
cvaporates the wafter to make the cooling cffect required for con-

The water from the nozzle is

CONDENSER WITH SPRAYING APPARATUS

Combined with this there is the conducting away of
heat from the steam by the water. After being drawn through by
the fan the water not evaporated into the air falls, and is piped back
t5 be used again at the nozzle. No cooling of this water 1s needed,
as it is so broken up in its passage through the condenser that it
remains at a workable temperature, water heing added continuously
by a float valve in the hot well to supply that taken by evapora-
tion. The company installs its apparatus with the guarantee that 1t
will not take more than onc pound of fresh water per pound of
steam condensed. This would bring the cost for condensing water
practically down to that for boiler feed-water, were the plant non-
condensing. As a matter of fact some tests have been made under
rather unfavorable conditions, where but six-tenths of a pound of
water per pound of steam condensed was required, the balance of
the cooling being accomplished by conduction to the air drawn
through the apparatus. A 300-hp condenser cylinder now under
construction at the works is 5 ft. long and 72 ins. in diameter.
A 1000-hp condenser cylinder, also under way, is 8 ft. in diameter
and 5 ft. long.

densation.

2 22 s

The H. W. Johns-Manville Company, of New York, has 1ssued
a small sixteen-page pocket catalogue telling about the Manville
fire extinguisher, which is simply a dry powered chemical, put up
ir nicely decorated tubes that may be hung in any convenient place
in the home, office or shop. The powder should be thrown at the base
of the flame, which is thereupon extinguished by the generation of
carbon dioxide, which will not support combustion. The powder will
not freeze or cake in the tubes; is not affected by dampness, and
does not deteriorate with age. It'is perfectly safe, and will not
injuriously affect the finest fabrics.

e

The business of the Burt Manufacturing Company, Akron, Ohio,
has grown to large proportions, over 12,000 of the company's oil
filters having been sold during the past twelve years throughout the
world. They are used in twenty-eight different countries and have
been adopted by ten governments. These facts in themselves would
seem to be an ample guarantee of satisfaction, but rather than allow
any opportunity for dissatisfaction upon the part of the buyer, the
company is glad to allow a thirty-days’ trial of its filter to prove the
claim that it will reduce lubricating oil bills at least 50 per cent
and satisfy in every way.



The American Oil Filter

The oil filter illustrated by the eut presented herewith was de-
signed by the Burt Manufacturing Company, Akron, Ohio, for
filtering very heavy grades of oil, which eannot be successfully
cleaned in an ordinary filter because of the liability to clog up easily.
The claim is made that such oils are readily purified by this filter,
the oil being heated and thereby thinned immediately upon being
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AMERICAN OIL FILTER

poured into the filter.  The pan for receiving the waste oil is sur-
rounded by a hot-water chamber, through which passes a steam
pipe eoil.  When this chamber has been filled with warm water, and
the lower part of the filter has also been filled with warm water until
it flows from faucet 2, the filter is ready for operation, the proper
steam connections having previously been made.  Through the
filtering material in the cylinder the oil makes its way into tube B
and down onto the filter plate D, where the pressure of the oil
above overcomes the resistance offered by the weight of the water,
and the oil spreads out in a very thin film, becoming thinner and
thinner as it travels from the center to the circumference of the
piate. Every particle of the oil is thus exposed to the action of the
water. This process is repeated as the oil flows upon plates Dy
and 1., the separation of foreign ingredients from the oil thus
Leing nade, the remaining impurities then settling by foree of
gravity to the bottom of chamber E, from whieh they are drawn
off by simply opening the valve. The purified oil is drawn from
faucet 1.

Attention is called to the minimum of eare required by this
filter to keep it in operative order. Any kind of filtering material
may be used, or none at all, and the filtering material may be re-
moved without interrupting the oil service. The method of eleaning
the filter is very simple, requiring only that the eybnder at the
top be unserewed, the filtering substance removed, and the sedi-
ment pan lifted out and emptied of the large quantity of dirt and
orit whieh has collected in it through force of gravity. In nearly
all other oil filters the bulk of the dirt is collected at the bottom,
while in the American oil filter it is eollected at the top, greatly
increasing the ease with which the latter may be cleaned.
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New Automatic Railway Cut-off Saw

The heavy power feed railway eui-off saw illustrated herewith
vas recently designed to meet the requirements of car shop work
in large steam and electrie railway plants, where it has been in-
stalled with satisfactory results. This machine is manufactured by
the S. A. Woods Machine Company, South Boston, Mass., for eut-
ting up lumber or timber into aecurate lengths, taking heavy stock
up to 14 ins. by 16 ins., or boards 30 ins. wide and carries saws up

RAILWAY CUT-OFF SAW

to 40 ins. in diameter. The saw earriage is operated by power, and
three rates of speed may be obtained by frietion cone pullies. The
travel of the carriage is eontrolled by a treadle, pressure upon
which brings it forward at the rate intended. The return is auto-
matic, and such jar as would ordinarily result by the fall of the
carriage as it returns is eliminated by a pneumatic attachment
any point. A tension deviec
tight as it with the
carriage.  The made long enough to
enable  the use of a The table is Duilt
i sections, so that it may be extended at any time, and rolls located
at suitable intervals facilitate handling of the lumber. The fence
or gage which is provided is extra heavy, and adjustable stops
are furnished for duplieation of work and convenience in locating
the lumber. The stop bar is interchangeable with fences on both
sides of the saw. The pulley on the arbor is of a patent pneumatie
type, so construeted as to save about 30 per cent of the power
which is usually lost. The loose pulley on the countershaft is also
of a patented self-oiling type. Where much heavy eutting is done
this maehine is indespensable. It is quick-acting, self-eontained, and
is capable of doing the work of several old-style machines where the
saw is brought forward by hand. It weighs about 4000 1bs.

The manufacturers have also lately produced a new vertical
cut-off saw and will be glad to furnish full dctails on application..

e ——

Double-Spindle Repair Shop Lathe

cushion at
belt
saw

which acts as a

for the driving Leeps it moves

arbor can be

gaining head.

The aceompanying illustration, representing a portion of the
repair equipment of the Breoklyn Heights Rapid Transit Company

DOUBLE-SPINDLE LATHE FOR RAILWAY REPAIR
SHOPS

on Fifty-Second Street, Brooklyn, shows, in actual operation, 4
double-spindle lathe built by J.J.MeCabe, 14 Dey Street, New York.
This lathe is particularly well-adapted for general repair work, com-
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biming the capacity of a 20-im. and 48, swing m the one machine,
and thus making it possible to conveniently handle large work as
well as medinm and small siz¢ jobs. On the lower spindle, which
is back-geared, the ordigary range of work may be done, while on
the upper spindle an axle, to which 33-in. wheels are attached, may
be swung, as indicated by the illustration presented herewith, and
all the necessary turning of the shaft accomplished without remov-
img the wheels, which may he trued up, if necessary, at the same
tune that the shaft for which they are mounted is being turned.
ot i 000_-___‘

Car House Doors at Oldham, England

The accompanying illustration is from a photograph of the
principal opening in the tram car house of the Oldham Corpora-
tion Tramways, Oldham, England. The doors, which were sup-
plied by the Kinncar Manufacturing Company, Columbus, Ohio,
are made in a series of three, being unequal in size and separated

STEEL ROLLING CAR HOUSE DOORS

by very substantial intermediate posts. These posts, being hinged
at the top, can, after the doors are open, be readily raised to the
ceiling, maintaining the opening perfectly clear without obstruc-
tion. In the rolling door at the right-hand end will be noted a
small wicket or hinged door which is utilized for a passageway
by employees when the rolling doors are closed. Two of the doors
are equipped with "Kinnear™ trolley wire arms,

- ee
New Cars for Allentown & Reading Traction Company

The accompanying illustration shows one of a recent shipment
of handsome cars to the Allentown & Reading Traction Company
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by the J. G. Brill Company, of ’hiladelphia. The cars are of the
Brill semi-convertible type, particularly suited to the interurban
service for which they are intended. The advantages of the trans-
verse seating arrangement is enhanced materially by the addition
of 714 ins. to width of aisle and length of scats by doing away with
the necessity of wall pockets and bringing the seat ends within
the posts. The roof storage of the windows is described in detail
elsewhere in this issue.

The measurements are [requently adopted for this torm of serv-
ice, viz., length over vestibule, 37 t. 5 ins.; width over sills, 7 [t
0% ins., and over post at belt, 8 {ft. 2 ins.  The interiors are done
in natural cherry, handsomely inlaid. The ceilings are ol deco-
rated birch. Among the fittings are Brill sand-boxes, “Dedenda”
gongs, angle-iron bumpers, radial draw-bars and ratchet brake
handles. The speed capacity of these cars is practically cqual tor
steam service, as they are mounted on Brill No. 27 high-speed
trucks.

*o
Pullman Automatic Car Ventilator
The ventilator shown by the accompanying cut consists of two

parts, the hood and a diffusion box. The hood is so shaped as to
lcave openings at hoth ends.  In this hood there is a metal arc-

AN AUTOMATIC CAR VENTILATOR

shaped valve poised on a perpendicular pin, and of the same length
and width as the shutter-frame opening into the car. The hood-side
of the device, with its enclosed valve, is projected on the outside of
the car window by Dbeing placed in the lower part of the sash.
Thus adjusted, the hood receives and breaks the direct blast of the
wind admitting air on the breathing line of the passengers in the
car 1 sufhcient quantities to make cach passenger comfortable,
and at the same time it is claimed that the vitiated air within the
car is exhausted. Fhe air admitted is free from dust and dirt, and
without draught, and the passengers do not suffer any inconveni-
ence. In the transom at the top of the car, a 5-in. ventilator is in-
stalled inverted, which acts both as an intake and exhaust, and by
making this installation in connection with the sash installation.
makes an even temperature throughout the car.

The valve in the hood is so acted upon by the wind pressure cre-

SEMI-CONVERTIBLE CARS FOR ALLENTOWN-READING SYSTEM
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ated by the forward movement of the car that it closes the end
to the wind, and at the same time opens the end opposite to the
direction from which the blowing wind is coming, thus shutting out
the direct blast, with its dust, rain, or snow, and admitting the
fresh air gently to the car through the open rear end of the hood.

The diffusion box which projects into the car_ is of galvanized
iron, handsomely finished, covered with a lid or shutter, which can
be raised or lowered according to the amiount of air that is needed.
Jelow this is a strip of perforated metal, which distributes the air as
it enters the car. The total amount of air admitted through the
ventilators 1s sufficient to change the air in the car four times an
hour, and at all times, even if the car is overcrowded, it is stated
that the air will be pure and fresh. This ventilator is made hy
the Pullman Ventilator Company, Washington, D. C.

2 24 e

New Haven Controller Regulator

The New Haven Car Register Company has perfected a con-
troller regulator to prevent a motorman from throwing on at
once more current than is indicated by one point of contact on the
controller top and
tates the pressing down of
a thumbpiece arranged on
the top of controller handle
succeeding contact
point. This forces the mo-
torman to give full value to
cach notch of the con-
troller as intended by the
manufacturers, and prevents
the shock to both controller
and motor which the throw-
ing on at once of a full cur-
rent causes. This produces
a material saving to both
controller and motor and re-
saving of cur-

necessi-

at each

sults in a

rent The operation of
throwing off the current 1s

not changed, being per-
formed by a backward mo-
tion of the handle in the
regular manner without op-
crating  the  thumbpicce.
The controller regulator will
fit on any of the “K" type
of controllers manufactured by the
without alteration.

The New Haven Car Register Company will have on cxhibition
a samplc of this controller regulator at the Detroit convention
The use of this new device will eliminate the annoyance causcd
by the sudden jolting so common in the starting of clectric cars

CONTROLLER HANDLE

General Electric Company

P S—
Register Test in Brooklyn

An intcresting test of a number of different types of registers
was recently completed in the Fifty-Second Street shops of the
Brooklyn Heights Railroad Company, the object of which was to
determine the ability of tlie different machines to register 1,000,000
fares. Two registers of several different makes were taken and
were rung by machinery. If any register gave out before the end
of the test. the defective part was repaired or replaced and the
machine was put into service again. The test was held in the
presence of the representatives of each of the rcgister companics
and the railway company.

An upright frame was built 14 ft. 4 ins. long and 6 ft. 1 in. high,
and consisting chiefly of five uprights of 4-in. x 4 in. stuff cpaced
3 it. 4 ins. center to center and braced at the top and botton.
At the top of each upright were fastened two 18-in. x 24-in. boards,
to which were attached the registers. To the back of the frame
and running its entire length was a 1-in. longitudinal shaft placed
13 ins. below the top of the register boards, and having bearings
on the five uprights. At the middle of this shaft was clamped 2
horizontal wrought-iron driving lever 10 ins. long, which, by
means of a 1%-in. x 74-in. conrecting rod, was connected with a
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crank having a distance of 2 ins. between the center of its shaft
and the center of the the crank run, this shaft being fastened rig-
idly to the shaft of a pulley driven by power from the mill room.
This mechanism gave the longitudinal shaft an oscillating motion,
which was transmitted to each register by means of a vertical
slotted lever clamped rigidly to the shaft and a spring connecting

: m Eﬂ%mygﬁﬂm @

i CONTROLLER HANDLE IN OPERATION

rod.
damaging the register in case its mechanism became locked.

The rate of speed agreed upon was 300 registrations per minute,
and the test was conducted twenty hours daily from 5 a. m. to
I a. m., during which tinie, however, czrtain hours were allowed
for repairs. As a result of the test, which was commenced Sept.
15 and ended Sept. 20, the St. Louis register made the best show

ing.

The purposc of the spring connecting rod was to avoid

¢—
New High-Voltage Insulator
Fred M. Locke, of Victor, N. Y., whnee work in the direction

of improved insulators for high-voltace transmission is well
known, has recently brought out a modified type of insulator, illus-

HIGH VOLTAGE INSULATOR

trated herewith. This insulator is somewiiat similar to that shown
in a recent issue, but is slightly higher, and is provided with
three petticoats, as shown in the illustration. It is 14 ins. across the
hood. This insulator has been tested up to 160,000 volts, and is
made for any voltage up to 100,000 line pressure.
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Acme Otl Filter

The accompanying engraving shows a section of the Acme oil
filter, manufactured by Walter L. Flower & Co., of St. Louis.
The large amount of ail used in street railway power stations
makes a filter of this kind, which is simple in construction, easy
of operation and of effec-
tive filtering capacity, of
interest.

The filter is built of
heavy galvanized iron and
the filtering materials em-
ployed are animal bone-
black or charcoal, recpg-
nized by the oil refiners
as the best o1l filtering
medium  extant. Five
sizes are built. The four
largest are fitted with
steam connections, induc-
ing greater and more ef-
fective filtering capacity.

In the engraving, which
shows the arrangement of
one of the intermediate
sizes, “A" is the recep-

tacle for the oil to be fil- OIL FILTER

tered. The oil falls by

its own weight then rises Dby gravity through the water
and filtering material, which is i1mmersed in water, and 1s

finally drawn off from faucets, as shown. “C" indicates filtering
material and its location. “D" is a pan that catches dirt precipi-
tated by oil coming in contact with water. “E” is the double bot-
tom or steam chamber for heating the water in the three sizes of
filters mentioned. The larger size is equipped with a steam coil
in the bottom. “F" is the inlet. The outlet is on the reverse side
for steam for heating the filter. The steam connection increases the
filtering capacity about 10 per cent.

>

The Prometheus Electric Heater

There has recently been placed on the American market a new
type of car heater, which, on account of its success abroad, and
the number of advantages claimed for it, has attracted the attention
of street railway officials in this country. It is known as the

“Prometheus” heater, and it is equinped with the “Prometheus”
wireless heating units which are also used in numerous types of
Leating and cooking apparatus.

The system differs materially from all other systems in which

EEERRANED kL
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deposited, or more correctly speaking “fired,” the layer consisting
of metals which do not oxidize and do not appreciably expand or
contract with the rise or fall of temperature.

These “heating elements,” as they are called, which can be mare
of any desired resistance or shape, are so attached to the apparatus

PROMETHEUS ROUND AND ELLIPTICAL HEATERS

themselves, whether they be pots, stoves, irons, radiators, etc,, (hat
they can be removed with the greatest ease and replaced by a new
element in case of a breakdown, which, however, does not often oc-
cur, on account of the mechanical construction of the elements and
their great carrying capacity. A new element costs but a few cents,
and can be inserted into the apparatus by the most unskilled person.

Besides this very desirable feature, ease of repair, the “Prome-
theus” elements possess the great advantage of a large radiating
surface, and on account of this and their large carrying capacity, the
heaters may be made very much smaller than existing heaters, an-i
have the same heating capacity. The great flexibility of the sys-
tem permits heaters to be constructed of any desired shape, and
the circular, elliptical and panel types are especially attraciive and
commendable. )

These heaters are now being placed on the market by The Prome-
theus Electric Company, of 6o Reade Street, New York

— e
Crocker-Wheeler Branch Office Managers’ Convention

The Crocker-Wheeler Company held at its works at Ampere,
N. J.. on Sept. 25 and 26, its annual managers’ convention. On
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PROMETHEUS PANEL HEATERS

the heating is effected by wire coils or ribbon conductors embedded
in some insulating material, generally enamel, In the “Prometheus”
system no wires are used. The heating device proper consists 3f
strips of mica on which a layer of metal has been mechanically

the evening of the 25th, the annual
Engineers’ Club. Those present were the officers of the company,
Schuyler S. Wheeler, Gano S. Dunn, W. L. Brownell, Putnam A.
Bates, C. N. Wheeler and F. V. Henshaw, and the branch man-

banquet was held at the
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agers, Samuel Russell, Jr., Julian Roe, J. Hally Craig, Louis P.
Hall, W. H. Wissing, Francis B. De Gress, Henry J. Sage, Will-
iam A. Doble and Harold Lomas. At this dinner many interest-
ing speeehes were made by the braneh office managers, and Francis
B. DeGress, of the New York offiee, who has been in the service
of the company longer than any of the other managers, presented
to the general sales manager, Putnam A, Bates, in the name of the
managers, a token of their estcem and an acknowledgement of his
cfforts i their behalf. Mr. Bates responded in his usual happy
manner. The purpose of the convention is to bring all of the men
closer together and give them an opportunity of comparing notes
and planning methods for handling the largely inereased business
of the company.

X 22

New Open Cars for New Hampshire

The accompanying illustration represents a small shipment of
open cars to the Massachusetts Construction Company, which is
operating extensively in the State of New Hampshire. 'The ears
were built at the Laeonia Car Company Works, which have built

several hundred cars for this concern. This particular lot repre-
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cal toughness.  Perhaps the best reeommendation for the wear-
mg qualities of this paint is its use by eompanics desiring the best
service obtainable from paint. The United States Government
uses this paint for eovering its warships. The first important or-
der received by this company when starting in business ten years
ago was from the Waldori-Astoria Hotel {or eovering steel strue-
tural work. The architeet for this hotel had orders to obtain the
best material the markets of the world afforded, and, after investi-
cation, selected this graphite paint as being not only durable, but
uniform m composition and of honest manufacture,

—_—— ’

Large Gift to the Library of the American Institute of
Electrical Engineers

At the meeting last week of the American Institute of Elee-
trical Ingincers, President Scott announced a large gift to the
library from C. O. Mailloux, stating that Mr. Mailloux had pre-
sented bis check for $1,028.23 to pay for the eost and for rebinding,
when necessary, of a number of valuable sets of Irench scientific
Transactions and other books. This donation is in addition to a

full set of Comptes Rendus from 1835 to 1897

OPEN CARS FOR NEW HAMPSHIRE

sents some of the fourteen-bench open cars, with enclosed ends,
having three sashes i each end, arranged to drop into poekeis.
The ears are finished in white ash, with seats of white maple; ecil-
ings of white Dbirch, and fitted with curtains of Crown pattern
running to floor of car. The cars are also equipped with double
ronning boards the full length of car, and a lower step arranged (o
fold ; also drop side guards and chains, and solid bronze trimmings
thronghout. The trucks used are the improved No. 9-B high-speed
Laconia trucks with cushioned swing bolsters, and heavy double
plate wheels.

o
The Characteristics of Good Paint for Iron Work

There i1s perhaps no manufacturing material in these days whieh
is subject to more adulteration, and when adulterated is as worth-
less, as paint for iron work. Adulterated paint is cheap n first
cost, but railroad companies having in view the cost ol mainte-
nance of outdoor iron work for a term of years are not scarching
for the cheapest paint at first cost, but that which will give them
the best results in the long run. It is to this class of worlk that
Detroit Graphite Manufacturing Company caters. The basis for the
graphite paint made by this company is a peculiar graphite ob-
tained from a mine in Northern Michigan. This graphite ore
contains about onc-third pure graphite, the balance being silicates.
When this graphite was first discovered attempts were made by
the company owning the mine to vse it {or the various purposes
to which graphite is usually put and to scparate the graphite from
the other matter. The mixture, however, was too complete to ad-
mit of this being done, but it was discovered afterward that it was
remarkably well adapted for use as a paint.  The percentage of
graphite and various other minerals mn this ore, when ground and
mixed with oil. gives a paint of an extremely uniform compo-
sition.  The company takes care to use none but the best boiled
oil and maintains its own plant for boiling oil, as well as for grind-
ing graphite ore and pigments for use in paint, and it is claimed
that this ore mixture of silica and graphite, when ground to
pigment for pamt sn-
mechani-

an  extremely  fine powder, makes «

perior {0 pure  graphite, which has not as great

(130 volumes) which Mr. Mailloux presented
to the library about eighteen months ago, the
cost of which, ineluding new half-moroeco bind-
ing, was $317. President Scott also anpouneed
that Mr. Mailloux will donate a sum of money,
the annual proeeeds of which will be suffieient
to pay the future cost of subseription to such
of the periodieal publieations that he hias pre-
sented to the library that are yet current, and
also to defray the cost of binding the same.

The books presented include the Transactions
of the French Academy of Sciences from 1660
to 1900 (247 volumes) lacking the years from
1778 to 18160. It is understood that Mr. Mailloux
has authorized the library committee to complete
the set at his cost. The Annales de Chimie et Physique, a eomplete
set from 1780 to 1900 (312 volumes). Jowrnal de Physique a eom-
plete set from 1872 to 1900 (29 volumes). The Trunsactions of the
Austrian Soeiety of Engineers and Architects, complete from 1855
te 1901, including both the weekly and monthly editions. A eomplete
set of Zeitschrift fur Instrumentenkunde, 1881 to19o1 (21 volumes).
The gift also includes an abridgement in French, in 13 volumes, of
memoires read before the leading European societies previous to
1770; an English abridgement of the Memotres of the French
Academy of Sciences from 1699 to 1720 (3 volumes) ; a Freneh
abridgement of the transactions of the same soeiety from 1666 to
1718, and a history of the French Academy of Sciences,

S T -

The Scattle-Renton line of the Seattle Electrie Company, whieh
follows the route of the Secattle-Tacoma Interurban Railway as far
as Renton Junction, 1074 miles from Seattle, branching off to Ren-
ton, has been placed in operation, thus completing the company’s
suburban lines. The company is building two new car houses, one
55 ft. x 120 ft., and the other 120 ft. x 240 ft., and a paint shop 63
fr x 120 ft. For the present the framework will be of wood, but
the foundations will be built of sufficient strength to hold brick
walls, the plan being to replace the wooden ones in the spring. The
The rush necessitating the subseqguent
Many of the cars

roofs will be permanent.
change of walls is due to a shortage of space.
rceently reeeived have been left on side tracks, and it is the desire
of the company to get them under cover before the severe winter
weather. The company has recently issued a neat little booklet
entitled “Secattle Street Railways; How to Use Them.” It tells
where every line goes, how transicrs are issued. and contains
exactly the information that is most valuable to residents of the
city, as well as to visitors,
B & 2
Mr.  William  Wampler,  formerly  representative  in New
York of the Stuart-Howland Company, of Boston. has severed
his connection with that company and has acecpted one as sales
agent of the Peckham Manufacturing Company. with which he
was previonsly connected.  Mr. Wampler has just started on an
extensive trip throngh the far West and to the Pacific Coast in the
jnterest of the Peckham Company.,
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Street Railway Apparatus in Detroit

While the type and manufacturers of a great deal of the street
railway apparatus used in Detroit are mentioned in the articles
on the different systems elsewhere in this issue, it was not found
practicable to give credit in every case in these longer articles.
It has been considered advisable, therefore, to publish below a
list of some of the more important installations in Detroit not
mentioned elsewhere, so that the visitor to that city can select
what particular apparatus he desires to inspect, and for this
purpose, as well as to give proper credit to the different manu-
facturers, classification has been made under the names of the
different supply houses.

The Crane Company, of Chicago, furnished the complete equip-
ment of valves for the Detroit Citizens’ Railway, also for the De-
troit Rapid Railway Company.

The Billings & Spencer Company, Hartford, Conn., has furnished
a large quantity of pure lake copper, drop-forged commutator seg-
ments to the Detroit street railway companies.

The R. Bliss Manufacturing Company, Pawtucket, R. L., has sup-
plied many of its patent platform gates for Detroit street cars.

The Lehigh Car, Wheel & Axle Works, Catasauqua, Pa., have
supplied wheels to some of the roads in Detroit and vicinity.

The power plant of the Detroit, Rochester, Romeo & Lake Orion
Railway Company, at Rochester, Mich., which forms a part of
the Detroit United Railways system, is equipped with engines
made by the Ball & Wood Company, of Elizabeth, N. J.

The American Car Seat Company, Brooklyn, N. Y., has installed
quite a number of its pushover seats, also longitudinal rattan
seating, in the cars of many of the roads in and around Detroit.

Sand-boxes made by the Ham Sand-Box Company, Troy, N. Y.,
are in use on the cars of the Detroit & Pontiac Railway, the Detroit
City Street Railway, and the Detroit, Rochester, Romeo & Lake
Orion Railway.

Insulating material has been supplied to the Detroit railways by
the American Vulcanized Fibre Company, Wilmington, Del., man-
ufacturer of hard and vulcanized fibre.

The J. G. Brill Company, Philadelphia, Pa.. has equipped 100 of
the cars of the Detroit United Railways with its No. 27-F trucks,
one of the cars of the Rapid Railway of Detroit being fitted with
the company’s No. 27 heavy, high-speed trucks.

Green fuel economizers, manufactured by the Green Fuel Econ-
omizer Company, Matteawan, N. Y., are in use in ihe plants of
United Railways and Rapid Railway, Detroit.

Bristol recording voltmeters, supplied by the Bristol Company,
Waterbury, Conn., are used by the Detroit United Railways.

The Van Dorn & Dutton Company, Cleveland, Ohio, has fur-
nished almost all of the gears and pinions used on the cars of the
Detroit United Railways system, and most of the cars of the
suburban lines have been equipped with the company’s track
“cleaners.

The Standard Traction Brake Company, New York, N. Y,
has furnished brakes to tlie Rapid Railway system and the Detroit,
Ypsilanti, Ann Arbor & Jackson Railway.

Track rails and fastenings have been supplied to the Detroit
railways by the Pennsylvania Steel Company, Philadelphia, Pa.

The Star Brass Works, Kalamazoo, Mich., has supplied trolley
wheels and harps to nearly all of the city and suburban lines in
and around Detroit. '

The Bullock Electric Manufacturing Company, Cincinnati, Ohio,
has a contract for electrical machinery fo1 the Detroit, Rochester,
Romeo & Lake Orion Railway.

The Heywood Brothers & Wakefield Company, New York City,
has equipped some of the cars of the Rapid Railway system of
Detroit with Wheeler walkover seats, and in Toledo, Ohio, the cars
of Toledo & Monroe Electric Railway, the Toledo & Maumee
Valley Railway, the Toledo & Western, and the Toledo Railways
& Light Company, are equipped with the company’s seats.

The Curtain Supply Company, Chicago, Ill., has equipped the
open cars in and around Detroit with its special open-car duck cur-
tains with rod at bottom, and the closed cars, B-43 Crown; Forsyth
roller tip pantasote and Acme ClL. C. pantasote.

Transfer ticket punches made by the R. Woodman Manufacturing
& Supply Company, Boston, Mass., have for the last seven years
heen in use on the Detroit United Railway throughout their sys-
tcm, where they have given satisfaction.
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The Hoppes Manufacturing Company, Springfield, Ohio, has
eight of its 300-hp live steam feed-water purifiers in service in
the Detroit City Water Works, where they are used as separate
units on boilers of the same power. Six of them, of 500-hp capac-
ity, are also in use in the plant of the Detroit United Railways.

Many of the cars of steam roads entering Detroit have bcen
equipped with heaters made by the Gold Car Heating & Lighting
Company, New York, N. Y. Among these roads may be men-
tioned the Pere Marquette, Michigan Central, Cincinnati, Hamilton
& Dayton, Lake Shore & Michigan Southern, Wabash and Grand
Trunk.

The John Stephenson Company, Elizabeth, N. J., furnished some
of the open cars used in Detroit.

That part of the Michigan Traction Company’s system between
Kalamazoo and Battle Creek, Mich., about 27 miles of complete
road, was built by Smethurst & Allen, electrical engincers and rail-
way contractors, Philadelphia, Pa.

Several trolley wagons supplied several years ago by J. R. Mc-
Cardell & Company, Trenton, N. J., to the street railway companies
of Detroit, are still in use, giving pronounced satisfaction.

J. G. White & Company, engineers and contractors, of New
York, were interested in the construction of the Toledo & Monroe
Railway, and in the Detroit, Rochester, Romeo & Lake Orion
Railway, the former being described in the STrEET RAILWAY JOUR-
~AL of Aug. 3, 1901, and the latter in the issue of April 7, 1900.

The Pittsburgh (Pa.) Insulating Company has supplied to the
Detroit railways several grades of insulated cloth and paper.

‘The feed-water heaters and separators manufactured by the
Harrison Safety Boiler Works, Philadelphia, Pa., are in use in
several plants in and around Detroit.

Ties for the Lake Shore Electric Railway between Cleveland an<
Toledo, Ohio, were supplied by the Advance Lumber Company,
of Cleveland.

At the power house of the Detroit United Railways Company
there are four large tandem compound direct-coupled engines
having cylinders 28 ins. and 52 ins. x 48 ins., each driving an 8oo-
kw generator. They were installed by the Allis-Chalmers Com-
pany, Milwaukee, Wis., by whom, aside from street railway equip-
ments, engines have been supplied to a large number of factories
in Detroit; in fact, the company has supplied more engines to De-
troit than to any other city of equal size.

To the city and interurban railway companies in and around
Detroit, the American Steel & Wire Company, Chicago, has fur-
nished large quantities of “Crown” rail-bonds, which are said to
have been adopted as the standard for roads in that vicinity. Trol-
ley wire, span wire, weatherproof electrical cables, and other
portions of the wire equipment in use ou these roads have also
been supplied by this company.

Last season the Simplex Electric Heating Company, Cambridge,
Mass., equipped the Toledo & Monroe Railway cars with about
200 of its enamel type car heaters, which are efficient, durable, and
sanitary, being light, extremely compact, with a minimum number
of parts. There are no receptacles for dirt, consequently no ex-
pense whatever for cleaning and overhauling.

The Hope Webbing Company, Providence, R. 1., has supplied
the Detroit, Ypsilanti, Ann Arbor & Jackson Railway Company
with tapes and webbings, and the company’s goods are used by
other Detroit street railway companies, the material being pur-
chased from dealers who handle such lines of goods.

The Duff Manufacturing Company, Allegheny, Pa., has supplied
the Detroit street railway system with Barrett track and car jacks,
which are used extensively and are said to be regarded as the
standard in that section of the country.

Christensen independent motor-driven air brake equipments,
made by the Christensen Engineering Company, Milwaukee, Wis.,
are in use on a considerable number of cars of the Detroit &
Toledo Shore Line Railway Company, the Detroit, Lake Shore &
Mount Clemens Railway Company, and the Rapid Railway Com-
pany, of Detroit.

The Morris Electric Company, with headquarters in New York,
has supplied its rail-bonds to the following roads in Michigan in
the vicinity of Detroit: Jackson & Suburban Traction Company,
Jackson. Mich.; Wolverine Construction Company, Detroit. Mich.;
Michigan Traction Company. Kalamazoo, Mich.: Detroit, Lake
Shore & Mount Clemens Railway. Detroit. Mich. A large number
of iron poles and brackets have also been sold by the company
to roads in Detroit and vicinity.
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The G. C. Kuhlman Car Company, Collinwood, Ohio, built
most of the cars for the interurban roads controlled by the United
Railways Company, of Detroit, and also some of the cars used in
the city.

The Peter Smith Heater Company, Detroit, Mich., has installed
car-heating equipments as follows: Fifty to the Rapid Railway
system, the Detroit and Port Huron line; twelve to Detroit &
Flint Railway Company ; twelve to Detroit, Rochester & Romeo Rail-
way Company ; fourteen to Detroit & Pontiac Railway Company;
twelve to Detroit & Northwestern Railway Company; ten to
Detroit, Wyandotte & Trenton Railway Company; twelve to De-
troit Shore line. )

The Ohmer Car Register Company, Dayton, Ohio, has its regis-
ters in service on all the cars of both the Detroit & Wyandotte
and the Detroit & Pontiac lines of the Detroit United Railways
Company.

Nearly all of the line material used by the Detroit railways was
supplied by the Ohio Brass Company, Mansfield, Ohio. The pole
brackets supplied to the Detroit & Northwestern Railway Comni-
pany, the Rapid Railway system and the Detroit & Toledo Shore
Line Railway, are the company’s well-known ““Richmond” flexible
pole brackets. The Detroit United Railways have also a number
of these brackets in use, as well as the “Detroit” type of brackets,
which, as their name implies, were designed especially to meet
the requirements of the Detroit United Railways Company.

In the power plant of the Detroit, Rochester, Romeo & Lake
Orion Railway, at Rochester, Mich., there are three engine-type
railway gencrators, two of 200 kw and one of 4o00-kw capacity,
made by the Crocker-\WWheeler Company, Ampere, N. J. There is
also a Crocker-Wheeler booster set of 4oo-amp. capacity at 150
volts.

The apparatus installed by the Electric Storage Battery Com-
pany, of Philadelphia, Pa., in Detroit for street railway purposes,
consists of the three batteries for the Detroit United Railway. One
battery, consisting of 276 elements, with a capacity of 2500 amps.
for one hour is located opposite the power house; another bat-
tery, located at the Third Street sub-station, consists of 250 ele-
ments, having a capacity of 2000 amps. for one hour, and the third
battery, located at the Ecorce power house, on the Wyandotte
division, consists of 276 cells, having a capacity of 280 amps. for
one hour. These batteries are all chloride accumulators, installed
in lead-lined tanks, and are used for regulating the fluctuations and
maintaining voltage on the linc.

The Maltby Lumber Company, Bay City, Mich., states that
every electric road centering in Detroit has been furnished with
its cedar ties or poles, some of the roads every year since they
began building, and others at various times in their history. A list
of some of the roads are given below. Since the consolidation of
the Detroit railways the company has furnished the Detroit United
and the Rapid Railway system both poles and ties. Also the roads
connecting Toledo with Detroit, viz., the Detroit & Toledo Shore
Line and the Toledo & Monroe, the first-named with poles only,
and the latter with both ties and poles. The company has a yard
ir one of the suburbs of Detroit, River Rouge. The following rail-
ways use material supplied by the Maltby Company: Detroit, Lake
Shore & Mount Clemens Railway ; Detroit & Pontiac Railway Com-
pany; Detroit, Plymouth & Northville Railway Company ; Detroit,
Rochester, Romeo & Lake Orion Railway ; Detroit & Grand River
Elevated Railway Company; Detroit United Railway Company;
Port Huron, St. Clair & Marine City Railway Company; Wyan-
«dotte & Detroit River Railway Company; Toledo & Monroe Rail-
way Company ; Detroit Citizens’ Street Railway Company; Detroit
Construction Company; Detroit, Ypsilanti & Ann Arbor Railway
Company.

The Babcock & Wilcox Company, New York, has installed
water-tube boilers in the following plants in and around Detroit:
United Railways, 12 boilers of 250-hp capacity each; Rapid Rail-
way Company, 4 boilers of 300 hp: Detroit, Ypsilanti & Ann Arbor
Railway, 8 boilers of 230 hp; Detroit & Pontiac Railway, 2 boilers
of 230 hp; Toledo & Monroe Railway Company, 2 boilers of 230
hp each.

Brakes manufactured by the G. P. Magann Air Brake Company,
Detroit, Mich., are being used on all the double-truck cars of the
Detroit United Railway, Detroit & Wyandotte, Detroit & North-
western, Detroit & Pontiac, and Detroit, Rochester, Romeo &
Flint roads.
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Large quantities of insulating varnish is supplied by the Sterling
Varnish Company, Pittsburgh, Pa., to the railway and electrical
trade in Detroit and vicinity, comprising the Sterling extra insu-
lating varnish for the insulation of armatures, field coils, etc.; the
Sterling extra black finishing varnish for the finishing coat to be
applied to electrical apparatus to bring it up to a jet black, hand-
some, glossy appearance; the Sterling black air drying varnish
for making quick repairs where there is not sufficient time to bake
the cotls before and after insulating, and the Sterling black core
plate varnish for the insulation of armature discs.

The Wheel-Truing Brake-Shoe Company, Detroit, Mich., manu-
factures a wheel-truing brake-shoe which in a short period of three
and one-half years is said to have found favor with upwards ot
400 different electric railways in this and other countries, besides
being adopted by steam roads. The roads in and about Detroit are
using the device, of which shipments were recently made to
Australia, South America, Portugal, India, Africa, Netherlands,
Ireland, Scotland, England, and other foreign points.

Trolleys, gears and pinions made by the R. D. Nuttall Company,
Pittsburgh, Pa., are in use on the following lines in and around
Detroit: Detroit Citizens’ Street Railway; Detroit, Lake Shore &
Mount Clemens Railway ; Detroit, Plymouth & Northville Railway ;
Detroit United Railway Company; Detroit & Toledo Shore Line
Railway ; Detroit, Ypsilanti & Ann Arbor Railway; Rapid Railway
Company; Toledo & Monroe Railway Company; Wyandotte &
Detroit River Railway Company; Detroit & Pontiac Railway;
Detroit, Rochester, Romeo & Lake Orion Railway ; Detroit Railway
Cainpany.

The Consolidated Engine Stop Company, New York, has in-
stalled its safety engine stop system in Detroit at the plants of
Nelson, Baker & Company, manufacturing chemists; Ireland &
Matthews Manufacturing Company, stove trimmings and sheet
metal goods, and Stephen Pratt, manufacturer of steam boilers.

Practically all of the raiiways in and about Detroit use lightning
arresters rnade by the Garton-Daniels Company, Keokuk, Ia.
The Detroit, Ypsilanti, Ann Arbor and Jackson Rauway Company
use them throughout, while nearly all of the roads composing
tte Detroit United Railways system have a large number of the
cormpany’s lightning arresters in use.

Merritt & Company, Philadelphia, Pa., has supplied to the rail-
way companies in Detroit and vicinity a system of lockers v-hich
may be seen at the plant of the Detroit, Ypsilanti, Ann Arbor &
Jackson Street Railway Company, and the Grand Rapids, Grand
Haven & Muskegon Railway Company. Among other places in
Detroit, the company’s locker construction can be seen at the Lloyd
Construction Company, Solvay Process Company au | Detroit City
Gas Company.

The 25-ton hand traveling crane in the plant of the Detroit Citi-
zens’ Railway was built by the Brown Hoisting Machinery Com-
pany, Cleveland, Ohio. The crane has a span of 60 ft., and its
operations, irncluding hoisting, trolley traveling and crane travel-
ing, are performed by means of hand cranks from a platform
attached to the under side of one end of the crane.

The Lorain (Ohio) Steel Company is said to have furnished
practically all of the rails and special work in use in the Detroit
Railways system, except that part of it which was built by the
Pack-Everett syndicate.

In electric cars in and around Detroit three types of the cross-
seats made by the Hale & Kilburn Manufacturing Company, Phila-
delphia, Pa., are used, viz, stationary seat No.2,about 66 ins. long,
with spring cushion and back, upholstered in plush, and also some
upholstered in rattan. These are for cars having the aisle at one
side, the arrangement of seats being practically the same as in open
summer cars, the car, however, being closed at the inner end or
side: stationary seat, No. 3, about 34 ins. long, of the same general
style, but for use in cars having the aisle in the center, and always
“running head on;” walkover seats, patterns Nos. 8014 and 99-E,
with spring cushion and back, upholstered in plush, also some up-
holstered in rattan. These three types are used on the cars of the
Detroit United Railway, Detroit & Pontiac Railway, Detroit &
Northwestern Railway, Detroit, Rochester, Romeo & Lake Orion
Railway, Rapid Railway, of Detroit, and Detroit & Toledo Shore
Line Railway.

The advertising privileges in the electric cars of Detroit and
vicinity are controlled by the Mulford & Petry Company, which has
established an enviable reputation in the efficient handling of street
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-car advertising. The executive offices of the company are located
in Detroit, together with the designing department and printing
plant, where advertisments are prepared under the direct super-
vision of the company’s officers. The Mulford & Petry Company
has branch offices in New York, Chicago, Philadelphia, Cleveland,
Toledo, Dayton, Indianapolis, Grand Rapids, Youngstown, Toronto
.and Montreal. It now controls the advertising privileges on a
large percentage of the roads in Michigan, Ohio and Indiana, and
is prepared to handle business in any part of the country.

The Le Valley-Vite Carbon Brush Company, of New York, is
furnishing Le Valley-Vite carbon brushes to the Detroit & Lake
:Saint Clair Railway Company, Detroit United Ratlways Company,
Detroit & Pontiac Railway Company, Detroit, Rochester, Romeo
& Lake Orion Railway Company, Detroit, Ypsilanti, Ann Arbor &
Jackson Railway Company, Rapid Railway System, Toledo & Mon-
roe Railway Company. ’

William C. Baker, inventor of the Baker hot-water, non-freezing
~car heater, of New York, has furnished hot-water heaters for the
~cars of Detroit, Lake Shore & Mount Clemens Railway, Detroit,
Ypsilanti & Ann Arbor Railway, and Rapid Railway Company.

Sand-boxes manufactured by the De Witt Sand-Box Company,
Troy, N. Y., are in use oun the Mount Clemens (Mich.) & Belle
Tsle electric roads.

B . o

AMONG THE MANUFACTURERS

THE STANDARD POLE & TTE COMPANY, New York, are delivering a
large number of poles at Toledo, Ohio.

W. G. A, MILLAR, formerly manager of the ornamental department of the
American Bridge Company, has been appointed purchasing agent of that
.company, with oftices at 259 South Fourth Street, Philadelphia, Pa.

C. H. BROWN & COMPANY, Fitchburg, Mass., manufacturers of the
Brown engines, has furnished a 22 in. and 40 in. x 48 in. cross-compound con-
densing direct-connected engine for the Houghton County Street Railway
Company, of Hancock, Mich.

ROBINS’ BELT CONVEYORS for handling salt are illustrated and de-
scribed in an attractive four-page folder issued by the Robins Belt Company,
of New York. Several views of conveyors in actual operation are shown.
Copics will be mailed free upon application.

THE CRANE COMPANY, of Chicago, Las just issued a new pocket cata-
logue of 164 pages. This book covers the company’s complete line, including
standard, medium, low-pressure; extra-heavy and hydraulic goods in brass and
iron, engineers’ supplies, tools and pipe. Copies may be obtained by writing
the home office or to 2ny braach house.

SEVERAL YEARS AGO Herschell, Spiliman & Company, North Tona-
wanda, N. Y., amusement outfitters, installed a number of outfits in Michigan,
and as they report that these have all gradually worked West and South, ex-
cept a few that were taken to Canada, it would seem that Detroit and vicinity
-ought to be a good place to locate a mcrry-go-round.

THE NEW HAVEN CAR REGISTER COMPANY states that it is ex-
pecting to make an especially large exhibit of registers and its other special-
ties at thc Detroit convention, and will probably also exhibit at that time a
new device for electric railway work. The company has not yet disclosed the
nature of this apparatus, but it is understood that it is somcthing of great
value in railway work.

THE DETROIT GRAPHITE MANUFACTURING COMPANY, of De-
troit, is doing an excellent foreign and domestic business in graphite. For
instance, a recent mail brought two very large orders for graphite paint from
Manila, P. 1., and from San Juan, Porto Rico. The company has a force of
machinists working constantly putting up new mar hinery and reports that its
factory is working to its fullest capacity and overtime in taking care of cur-
rent orders.

THE VALENTINE (LARK COMPANY, Chicago, Ill., carrying an ex-
tensive line of white cedar poles, of which a specialty is made, operates large
yards and is prepared to execute orders promptly. An immense stock is car-
ried in the yards, which are located at Pinconning, Mich., Green Bay, Wis.,
New London, \Vis. and Prentice, Wis., all conveniently situated directly on
railroad lines. The company issues an interesting eight-page illustrated folder
“that will be mailed free upon application.

THE PECKHAM MANUFACTURING COMPANY has just received an
order from the new Washington & Baltimore Railway for all the trucks to
he used on that line. This is the new through line which has been referred
to in several recent issues of the Jour~aL and is controlled by the same
capitalists who own the Aurora, Elgin & Chicago Railway, on which line the
Peckham trucks are also in use. The trucks will be of the same style as
those employed on the latter railway, which is the largest high-speed line in
“the country.

SOME OF THE RECENT uNGINE INSTALLATIONS made by the
Baker Engine & Machine Company, Philadelphia, Pa., are as follows: J. B.
MacAfee, for the Augusta & Aiken road, Augusta, Ga., two 600-hp tandem
compound condensing Corliss engines, running at 150 r. p. m.; M. P. Mec-
Grath, Lansdale and Norristown, two 400 hp automatic engines, running at
200 r. p. m.; Tennis Construction Company, West Chester, Downingtown &
Coatesville Railway, two 600-hp Corliss and one 400-hp automatic engines;
Pennsylvania State Construction (ompany, Cumherland & Frostbnrg Railway,
twn 400-hp automatic engines.
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JAMES W. COPELAND, of Denver, has been appointed sole agent for the
State of Colorado for the Scaife and We-Fu-Go Water Softening & Purifying
Systems, manufactured only by \Villiam B. Scaife & Sons’ Company, Pitts-
burgh, Pa. Mr. Copeland was formerly lccated at St. Paul, where for a
number of years he was one of the most successful manufacturers’ agents of
the city. He has recently opened an office in Denver to further the interests
which he represents, and is well known throughout the West in mechanical
and engineering circles. Mv. Copcland has always given the subject of water
purification considerable attention, and is particularly well versed in this
line.

THE OTIS ELEVATOR COMPANY has recently closed a contract with
the Subway Construction Company for an escalator, or moving stairway, to
be installed at the Manhattan Strect station of the new rapid transit road.
At this point the suhway crosses the Manhattan Valley on a viaduct, the
tracks being about forty feet above the level of the street. The escalator will
carry passengers hoth up and down, the two tracks being arranged in the
same vertical plane. The guaranteed carrying capacity of the device is 20,000
people per hour—10,000 in each direction. A motor of 35 hp will be sufficient
to operate the mechanism when working at its maximum capacity.

THE STILWELL-BIERCE & SMITH-VAILE COMPANY, Dayton, Olio,
recently supplied to the Muskegon (Mich.) Traction Company a special cast-
iron heater in conncction with outside packed feed pumps and circulating
pumps. This company also furnished the Chicago Edison Company, of Chi-
cago, Ill., a 10,00-hp heater and is constructing for the Canton-Akron Com-
pany two vertical feed pumps. Some time ago the company supplied the
Northern Ohio Traction Company with a combined jet condenser and vacuum
pump and thc Dayton & Covington Traction Company, \West Milton, Ohio,
condensing apparatus. feed and circulating pumps, heater and triplex clectric
pump.

JAMES B. CLOW & SONS, of Chicago, have just issued their new cata-
logue of supplies for water and gas works, railways, contractors, plumbers,
steam and gas fixtures. Altbough comprising 840 pages, it is of a convenient
size and will no doubt be one of the standard reference works on the desks
of all who have anything to do with steam and sanitary matters. This com-
pany is thoroughly up to date in its business methods, as was recently out-
lined in these columns at the time a description appeared of this firm’s new
building in Chicago. This catalogue, and the many other attractive adver-
tising schemes which emanate from this company, are due to Miss Helen
Mar Shaw, advertising manager.

C. J. HUEBEL & COMPANY, dealers in cedar posts and poles, were in.
corporated twelve years ago. Their main concentration yard is at Menominee,
Mich, from which orders of any ordinary magnitude can be shipped within
twenty-four hours from their reccipt. The firm has had the benefit of twelve
years’ experience and can naturally meet the wants of large customers, such
as electric railway companies, in a very satisfactory way. It buys its own
stumpage, and the customers are given the advantage of the fact that they do
not need to deal through middlemen. In addition to the main concentration
yards at Menomince, Mich., the company has seven branch yards from which
to supply local demands.

THE JOHNSON COMPOUND & SUPPLY COMPANY, of Rochester,
N. Y., is placing on the market the sumac elastic paint. This paint has been
tested under the most severe conditions and found to give excellent results.
It is especially adapted to give a durable and elastic coating to all metal
surfaces, such as hoilers, trucks, poles, bridges, -etc. The manufacturers claim,
among other points, that excessive heat, smioke, dampness, water or acid have
very little effect on this paint. It never scales or falls off, no matter what
the conditions may bc. This is largely due to the fact that no coal tar or
benzine are used in its composition. Right materials, compounded in the most
careful manner, characterizes the sumac elastic paint.

JAMES G. CONNER & COMPANY, Philadelphia, Pa., manufacturers of
varnishes and japans, has issued a bright red folder to which attention is at-
tracted by a statement on the first fold which would lead one to think that
the company was ‘“doing a hell” of a business, but the second fold reveals the
missing “0”’ of hello, so that the sentence reads “We are doing a hello busi-
ness now in ‘battery paint black,”” a compound which has given satisfaction
in painting work in storage battery rooms and on all kinds of electrical and
structural iron work, the manufacturers claiming it to be the best insulating
and anti-rust paint made. The company is also sending out some attractively
printed blotters, calling attention to some of the advantages in using hattery
black paint.

THE JOHN A. MEADE MANUFACTURING COMPANY, of New York,
has just issued an extremely neat, attractively illustrated twenty-four-page
catalogue descriptive of ‘“‘something new” in the shape of belt conveyors.
The catalogue not only shows the construction of the conveyor and its appli-
cation, but it clearly defines the advantages which are inseparable from their
use. Illustrations of the company’s patent trolley and traction system and
automatic radiating truck are also shown. This company’s line of machinery
covers automatic, steam shovels, unloading towers, automatic, shuttle and
industrial cable railways, gravity bucket, scraping and belt conveyors, bucket
and case marine elevators. ctc., comprising a complete line of labor-saving
machinery for unloading, storing, reloading and economically handling any
type of material in bulk or package.

“MODERN WOOD PAVEMENTS” is the title of a forty-two-page cloth-
bound book issucd by thc United States Wood Preserving Company, of New
York City, descrihing the company’s creo-fesinate process of preserving timher
and including a paper on “Recent Experiences with \Wood Pavements,” hy
B. T. Wheeler, superintendent of streets of Boston, Mass. The author of the
book, Fred. H. Kummer, C. E., Jun. A. S. C. E., has also prepared a pamphlet
in which similar data is presented, and in a paper on ‘“A Proposed Method
for the Preservation of Timher,” read by him before the American Society of
Civil Engineers, together with the discussion elicited thereby, much interest-
ing information is hrought to light, nearly a score of the members having
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talked on the subject. A reprint of the last-named paper is issued by the
United States Wood Preserving Company, from whom any of the publications
mentioned may be secured.

“THAT REGISTER WILL LAST AS LONG AS THE CAR” is what
a candid stieet railway man said after examining the new 3terling No. 5,
made by the Sterling-Meeker Company, Newark, N. J. There is some founda-
tion for such exuberant praise. A register is a complex machine, and if it
keeps a true record, with all the banging it gets, it should not be expected
to last forever, yet every expert who looks into the No. 5 is impressed with
the strength of every part and the obvious preparation for great and unusual
durability.

THE STUART-HOWLAND COMPANY, of Boston, Mass., reports a very
prosperous season in electric railway supplies. This company represents what
can be accomplished in a few years by a thoroughly active and up-to-date
business policy. It has salesmen and representatives in every section in this
country, and has recently arranged with Theodore May to represent them in
Paris.  Mr. May is well known in electrical circles in England and on the
continent. \With salesmen and representatives in all parts of the world the
Stuart-Howland Company keeps itself thoroughly posted on what is going on,
and very few contracts for any kind of construction work are awarded with-
out the knowledge of its managers. Sincc the first of January over 700 miles
of road has been equipped with the Stuart-Howland overhead material. This
material is mecting with favor among engineers and managers on account of
its improved wuesign, as well as the important fcatures of strength and
durability.

AMONG RECENT SALES of plows made by the launton Locomotive
Manufacturing Company, Taunton, Mass, are the following: One heavy nose
plow. Chicago, Ilarvard & Geneva Lake Railroad Company, Walworth, Wis.;
one heavy nosc, Citizens’ Electric Railway, Light & Power Company, Mans-
field, Ohio: one heavy nose, Pennsylvania & Ohio Railway Company, Ashta-
bula. Ohio; onc Boston share, Chicago & Joliet Railway, Joliet, Ill.; two
heavy nose, IToughton City Street Railway Company, Hancock, Mich.; one
heavy nose, Illinois Interurban Construction Company, Rockford, Ill.; one
snow swceper, Cleveland, Painesville & Eastern Railroad Company; two heavy
nose, Indiana Railway Company, South Bend, Ind.; one heavy nose plow and
one snow sweeper, Cleveland, Berea, Elyria & Oberlin Railway Company; one
heavy nose plow and one snow sweeper, Cleveland & Eastern Railway Com-
pany, Chardon, Ohio; one heavy nose plow and one share, Chicago Consoli-
dated Traction Company.

ROBERT BELLAMY, the inventor and patentee of the Bellamy vest-
lette for conductors, which was formerly manufactured by the A. B. C. Man-
ufacturing Company, of Cleveland, has incorporated a new company with paid-
in capital stock of $20,000, to be known as the Bellamy Vestlette Manufacturing
Company, and will continue the manufacture of this article, which is widely
uscd by conductors on leading street railways of this country and abroad.
The new company has a large factory especially designed for its work, and is
now in position to fill orders in quantities. The vestlette is now being made
from a new material which is so durable that, it is claimed, the garment will
outwear six or scven uniforms. It contains nine large and convenicent pockets,
which are so designed that it is impossible for money or tickets to he stolen
oy pickpockets or in running to switches or jumping on and off cars. Since
the organization of the new company it has been flooded with orders and in-
quiries, and tne vestlette has been adopted by several leading roads as part
of the regular uniform.

THE TII. W. JOHNS-MANVILLE COMPANY’S exhibit at the Detroit
convention will include a full line of overhead line material, comprising a
number cf newly designed devices, a working display of electric car heaters
and Sach’s “Noark” fuse protective devices. In this part of the exhibit an
especially interesting feature will be a line of newly designed insulated and
metallic crossings and section insulators, which embody a number of new
features and which are claimed to eliminate the trouble experienced with other
devices used for similar purposes. The line of subway fuse boxes to be shown
represents the largest and most complete line of work ever huilt of this de-
scription and will be very interesting, together with the other new features
in the fuse business that arc also exhibited. Those present at the convention
will be: J. \V. Perry and J. E. Meek, of the New York office; D. T. Dickson,
of the Philadelphia branch; S. II. Finney. of the Chicago branch; William A.
Buddecke, of the St. Louis branch; also E. B. Ilatch and Mr. White, repre-
senting the Johns-Pratt Company.

THE CHRISTENSEN ENGINEERING COMPANY, of Milwaukee, will
distribute at the convention a hooklet containing the names of the roads upon
which its air brake apparatus is installed, together with the number of equip-
ments on each road. This is in accordance with the Christensen Company’s
well-established policy of publishing the names of its patrons, so that any one
who desires to consider the merits of the Christensen air brakes may know
where to see the equipments in use under the severc conditions of actual serv-
ice, which is the only satisfactory test for mechanical appliances. The company
has also arranged an interesting exhibit at the convention, including a com-
plete air brake cquipment in operation. That the apparatus of this company
continues to hold its high popularity is shown by the continual growth of its
factory, made nccessary to fill the demands for brakes. It was only recently
that the company completed a very large plant in Milwaukee, but the demand
for apparatus has already outstripped its manufacturing facilities, and the
company is now engaged on a 250-ft. extension to its present machine shop,
which is 186 ft. in width. This extcnsion, when completed, will therefore
cover 46,500 square feet of ground space. In addition to the ground floor,
41,500 square fcet more floor space will be provided by the gallerics on each
cule and in the center of the building, which is three stories in height.

THE NEAL DUPLEX BRAKE is illustrated and described in a hand-
somely printed twenty-four-page catalogue issued by the United States Steel
Company, Everett, Mass. A number of line drawings, together with several
, high-grade half-tone cngravings, are given to show the application of the brake
"and the arrangement of the mechanism, of which there are two parts, viz.,
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an axle-driven pump of ordinary construction and a cylinder holding about
three gallons of a non-freezable oil. The cylinder, which is fastened to the
sills of the car, contains two pistons that are connected directly to the regulai
brake levers. When the brake is not in use the oil is forced by the pump
through one piece of a flexible hose, returning to the pump through another.
The valve through which the oil leaves the cylinder can be closed by the
motorman with one-quarter of a revolution of the ordinary band brake, after
which the brake remains on and the hand brake may be wound up as far as
desired. Release of the brake is instantaneous. The brake cylinder valve is
provided with graduated ports, thereby enabling the motorman to make cither
an emergcncy or a service stop, as occasion may require. This brake is the
invention of J. II. Neal, who was for a long time associated with the Boston
Elevated Railway Company. A copy of the catalogue, with further informa:
tion, will be furnished free upon application.

C. J. HARRINGTON, 15 Cortlandt Street, New York, has just issued a
very complete 128-page catalogue that will be of interest to every one comn-
nected with street railway, lighting and telcphone companics. The catalogue
is copiously illustrated, and a full stock of everything shown therein is car-
ried, so that hurry orders may be filled promptly, the matcrial being of first
quality as regards mctal, insulation and workmanship, none but experiénccd
workmen familiar with the requiremcnts of linc work being employed in the
manufacture of the goods. Mr. IHarrington’s personal experience in the
electrical supply business has without question placed him in a position to
understand the requirements of the trade at large. An instance of this is
shown in his purchase of the wcll-known Medbury insulating plant, whick
has been dismantled and removed to the Harrington factory at Newark, N. J.,
where the same high grade of insulated material will be manufactured under
the Ilarrington standard trade-mark, “Empire,” instead of the Medbury
name, In addition to the line of material manufactured, Mr. Harrington is
the sole Eastern representative of several concerns that are well known in the
railway and electrical trade, among them being the Banner Electric Company,
Youngstown, Ohio: Heil Rail-joint Welding Company, Milwaukee, Wis., and
the Scranton Fire Brick & Conduit Company, of Scranton, Pa. The Harring-
ton exhibit occupied space No. 6 at the Detroit convention, also parlor E at
the Hotel Cadillac, where friends were entertained.

THE GROWTH OF AN IMPORTANT COMPANY.—Few persons realize
the magnitude of the gear, pinion and trolley business of the R. D. Nuttall
Company. A dozen years ago, when this company first began the manufacture
of gears and pinions for street railway service, the demand for this ‘class of
material required the use of but one gcar-cutting machine. Soon it was found
necessary to add another machine and later -advisable to increase the equipment
by two additional machines. Since then new and improved machinery has
heen added from time to time, until at the present upward of seventy gear-
cutting machines (the largest gear-cutting equipment in the world) are taxed
to their utmost to supply the dcmand for the well-known ‘‘Nuttall make” of
gears and pinions. Within the past few years foreign agencies have been
established in many of the larger Europecan cities, and the number and size
of orders received through this source has cxceeded all expectations. The
almost universal adoption of heavy cars and powerful motors for high speed
and interurban service has made it necessary to correspondingly increase the
weight and improve the design of motor gearing, and this company, fully
alive to these requirements, has placed in the market a very complete line of
heavy design gearing for this particular service. A complete motor-bearing
department has recently been added and a full linc of all standard bearings
will be carried in stock. Last, but by no means least, is the trolley depart-
ment, in which are manufactured trolleys and trolley repair parts for every
conceivable trolley service. Under the able management of F. Al Estep this
company has attained an enviable position in the strect railway supply busi-
ness, and the reputable business methods to which the company’s past success
may he accredited are sure to be adhered to in the future.

THE ST. LOUIS CAR COMPANY has been very busy recently, having
within the last few days shipped fiftcen single-truck cars to the Dallas Con-
solidated Stieet Railway Company, ten double-truck cars to the Dallas Rapid
Transit Company, both of Dallas, Tex.; ten single-truck convertible cars to
the South Covington & Cincinnati Street Railway Company, at Covington,
Ky., and twenty-seven single-trugk cars to Birmingham, Ala. A shipment
of six cars, completng an order of sixty, was sent to the Northwestern
Elevated Railway an.l the Lake Street Elcvated Railroad, of Chicago. The
company has also recently shipped four leng interurban channel-steel con-
vertible cars to the Interurban Railway, of Des Moines, Ta,, and the same
number and same type cars to the Richmond Interurban Comoany, of Rich-
mond, Ind. In addition to this, ten cars have been shipped to the Louis-
ville (Ky.) Railway Company, completing ¢n order for seventy-five cars, and
the work of shipping fifty cars to Los Angeles, Cal.,, for service on the
Pacific Electric Railway has been begun. Of the cars for the Pacific Electric
Railway thirty are to be of the combination type and twenty will be high-
speed cars for interurban service, geared to bc run at a speed of 60 miles an
hour. The company is also completing a shipment of cars to Akron, Ohio,
for interurban service on ‘he Canton & Akron Railroad. These cars, which
are 60 ft. long, have three ccmpartments, a regular passenger compartment,
beautifully fitted up; a smoking compartment and a baggage compartment.
An order of twelve cars for use on the East St. Louis & Suburban Railway
Company, renning between East St. Louis and Belleville, is being completed,
as is also an order of ten cars of the same type for the Cincinnati, Georgetown
& Portsmouth Railway, of Cincinnati. The company has sccured from the St.
Louis & Suburban Railway 2 large order for convertible cars. In these cars
the windows, both upper and lower, can be lowered to a line with the seats,
giving an unbroken view from the inside of the cars. These cars will be built
and completed at once, and will be painted an olive green, the new color that
the St. Louis & Suburban Railway has adopted, in order to distinguish them
from the cars of the St. Louis Transit Company. Contracts are being let for
the erection of the largest street car electric truck and blacksmith shop in the
country, by the St. Lcuis Car Company. The buildings will be 600 ft. long
and 375 ft. wide, and v:ill be built of brick.
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