red feeders are tapped to the rail, near the end, and carried
underground in wooden conduits, This conduit or hox is made
of 1-in. redwood boards, with interior dimensions of 33-16
ins. x 3 3-16 ing.—just large enough to hold the General Elec-
[ric No. 69,010 poreelain rack insulator. These insulators are
spaced about g [t apart, and are fastened in the conduit by
means of wooden wedges afler the rod is laid in them. At the
ends the condiit is huilt at an angle of about 45 degs,, and is
carried up to the height of the contact-rail.  After the cable is
laiel in this manner the hox is elosed, and filled from the ends
with hot asphallic pitch of practically the same composition as
is used for [idison underground tubing. The construclion of
the conduit is shown on page 10, that for the feeder on the
lelt heing completed, while the right one is ready for the piteh,
which is heing poured into it. This method of pouring in the
piteh for the horizontal potrtion of the conduil is intercsting,
as shown. After the hox is filled with pitch, small roof-like
protections are placed over the ends of the conduit, as shown in
the cut, to prevent moisture entering the hox.

This form of underground conduit has also been used al
points where overhead feeders are tapped in. The eonstruction
was done during the dry season, and as cvery picce of work
was finisheel the same day it was started the chances for mois-
ture getting to: the rods were very slight, and so far as known
there has been no leakage from any of these conduits.

TRACK RIEFTURN

[for track return the single standard-gage rail and the nar-
row-gage rail are honded with Brown plastic bonds. The track
rail that is cammeon to both standared and narrow-gage trains is
used Tor the bloek-signal system. A Brown grinding machine
was used to polish the rail ends for the bonds. Opposite the
power house the return track rails are connected to two re-
turn feeders, consisting of the same size aluminum rod as is
used for the éontact-rail feeders. These return feeders are

THE JACKSON & BATTLE CREEK RAILWAY

BY W. G. FARGO

This clectric line has recently been completed by the Jackson
& Balttle Creek Traction Company and connecls the two im-
portant industrial and steam railroad centers of Southern
l\fli(‘h‘f_':f;m. the citics of Jackson and Battle Creck.

VIEW O LINE BEAST OF ALBION. 'THE CURNVE SHOWN IS
3 MEC WITPIE B4 INS, BLEVATION

Both cities are developing rapidly. Jackson is the division
headquarters for the Michigan Central Railway. Tt is also the
distributing headquarters of all the large agricultural coneerns
of the eountry. Dattle Creek is division headquariers for the

Chicago & Grand  Treunk

Railroad, and is a large man-
ufacturing  town, with di-
versified interests.  Some of
the largest steam cngine and

threshing  machine  works
and  steam  pump  works,
sanitatiums  and adventist

institutions in the country
are located here. Al Jackson
the road connecels with the
Detroit, Ypsilanti, Ann Ar-
bor & Jackson [Slectric Rail-
way to Detroit, and at Dattle
Creek with the line of the

TRAIN O TWO “LIMITED" CARS ON TITE JACKSON &

catried across the salt-water marsh intervening belween the
station and track in a wooden trough, built about a foot ahove
high-tide marlk, and upon entering the station ate connceted
to four 8o0o,000-circ. mil hare copper cables, for connection
through a dotible-pole, cdouble-throw switeh to the battery
booster or generator negative bus-bar.
POWLER STATION AND SUB-STATIONS

The second installment of this article will be devoted to a
description of the main power house and sub-stations, with their
equipment and notes upon operation, and as this is a moclern
plant throughout it may be accepted as an example of engincer-
ing practice on the eoast. The transmission system, employing
40,000 volls, contains many interesting features, as well as the
new signaling apparatus, which will be discussed in detail. A
storage battery auxiliary is another feature of the plant. Oper-
ating delails, and a practical discussion of the conditions pre-
vailing in the vicinity of San Francisco, will be included in the
second part of this article, which will he presented next weel.

DATTLE

Michigan Traction Com-
pany Lo Kalamazoo.

Between  the cilies  of
Jackson and Battle Creek, and along the line of the railway, are
the cities of Albion and Marshall, the village of Darma and
several smaller places. The country traversed is of very pro-
ductive soil, and constitutes ane of Michigan's finesl agricul-
tural districts.

The population served by this road is as follows:

CRERK RAILWAY

Jackson 30,000
Albion 6,500
WMansleall Sy ) o s s PO s ot sl i OO0
Batble WCERoRle ool Bl o siaters 10,000
Rasiiratasol o o R o e o S 1,000

73,500
Tributary population ageregates, ... .. ... 23,000
Making a population served of.......... a6.500

The distances from Jackson are:

D IR Koot ool e s el i i g e,y e b ers 1 miles
AUBIBIL | ide o chamradsiie e ) ) 21 5
Mlagehallcwm i oo on s s o e b s a3 .

Battle Eteslk: iwunrons mavaaess i S R 7
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The road is single track, and is built on private right of way,
cxeept through cities and the village of Parma.

The maximum grade is 2 per cent, and the curves are all
moderate and clevated for speed of 60 m. p. h.

Ciravel hallast is used throughout with 6 ins. under the Lies,
averaging 1800 cit. yds. of ballast to the mile of track.

The Michigan Central, the Lansing division of the T.ake
Shore & Michican Southern Railroad, and the Kalamazoo
River al Albion,-are crossed by viaduets, thus avoiding grade
crossings. Deck-plate girders, 75 ft. x 96 ins., constitute the
river span; the span over the steam road is a 1357l Pratt
(russ, designed for a live load, equivalent to 3530 Ibs. per lincal
font throughout.

TRACK

Track is Jaid with go-ft., 7o-1h. A. S, C. 1. rail, on 3000
G-in. x 8-in. x 8-ft. cedar and oak tics to the mile. Twenty-six
inch four-bolt Continuous rail-joints are used, with clastic,nuts
on the holts. The joints are supported, and oak ties or tie-
plates are nsed on curves as required,

The turnouts, of ahout 6oo ft. in length, and laid with No.
10 spring rail frogs, and split switches are used at intervals of

TRACK, HIGH-TENSION LINE AND CATTLE.GUARD
about 2 miles. All switches have rigid connecting rofls and
regulation switch lights at night, and are kept locked. The
tongue switches on the turnouts located in city streets are
operated by ground-throw levers beneath the rails, and pro-
vided with a erank rigidly connected to the switch tongue and
to a mechanical semaphore located on the curbs.

Tiach track joint is honded with two No. 0000 9-in. protected
rail-honds, placed under the joints.

THIRD RAIL

The thitd-rail is 7o-Ib. section, in 3o-ft. lengths, and of the
same composition as track rail. Its head is 6-ins. above that of
the traffic rail; dnd ‘it is suppotrted on reconstructed granite
insulators, without iron top or base, every 1o ft. The center line
is 20 ins. outsidd the center of the outside traffic rail, and 2134
ins. outside the gage line. The joints used on the third rail
consist on one side of one plain round edge-bar, 3 ins. x T4 in. x
14 ins., with 74-in. rouﬁgl holes and two 34-in. machine bolts,
and on the opposite side dn oak block, 134 ins. thick, forming a
nut lock. : :

The third rail
applied with hydrauli¢
the rail. RgRRA

The third rail is cotipled under crossings with 1,000,000-circ.
mil lead-covered and p:ipér—i:jﬁnhted cahle. The eable terminals

is'hond,éd ‘With two 300,000-circ. mil foot bonds,
presses in holes punched in the base of
A i

§
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are of the General Tlectric Company’s pattern with porcelain
upper insttiation.
The third rails have oak inclines or tips, which extend partly
over the metal guards, as shown in the full page diagram.
POWER EQUIPMENT
Power is purchased from the Kalamazoo Valley [ilectric

ELECTRIC FREIGITT CAR IN FRONT OFF OFFICE RUILDING
AND FREIGIT DEPOT IN JACKSON

Company, whose (hree waler plants arc located a few miles
apart on the Kalamazoo River, in Allegan County, 9o miles
from Jackson, the eastern terminus of the road, and 45 miles
from Dattle Creek, the western terminus. ‘I'his power is fur-
nished (o the sub-stations of the Jackson & Dattle Creek Trac-
tion Company at 40,000 volts, three-phase, 6o eyeles.  Direct
current is fed from the sib-stations into the thivd rail at five
different points, viz., Battle Creck, Marshall, Albion, Tarma
and Jackson, the sub-stations averaging 11 miles apart.

In each of the sub-stations are three 225-kw, 4o.000-voll-
a75-volt step-down transformers. These transformers are
wound with two separate sccondaries, so that lwo 300-kw
rotaries can he run from one hank of transformers in parallel
an the divect-current side. The transformer secondaries are
provided with taps and swilehes so that the vollage on the
rotary may hepvatied 50 volls in fwo steps ol 25 volts each.
The l'rnnsfgr'ﬁiér#af‘b\\\'nic!‘ and oil cooled, and were huilt by

e

MARSIIALL DPASSENGER, FREIGIT AND SUB-STATION

the General Llectric Company. They are all delta connected
on the high-tension side. The oil switches for cutting them
ant of cireuil are located in separate switch houses, located a
short distance from the sub-station huilding.

Tach siation, with the exception of Albion, also contains one



S-pole, goo-revolution General Llectric rotary con-
verter,, At the Albion sub-station there are two, making six
300-kw rotaries supplying current for the voad.  The rotaries
are started by the use of small induction metors.

30o-kw,

TRANSMISSION LINK !
The transmission line is compoged of three No. 1 stranded
aluminum wires mounted on 10¥-in. poreelain Locke insula-

for waiting-rooms and freight depots, and the sub-station atten-

dants act as station agents, taking carc of the [reight and ticket

selling. A plan and clevations of the Marshall sub-station are
shown in the accompanying diagram,

POWER CONTRACT

The contract under' which power is purchased from the

Kalamazoo Valley Electric’ Company is rather interesting,

' and some of its features will be given in

PARMA DPASSE

NGER, FREIGHT

The wires are Lwo wires at
the outer ends of the lower cross-arm and one near the center
ol the top cross arm, Torming o iangle of aboul 8 I on o side.
At cach outer end of the top cross-arm is installed a grounded
barbed wire for lightning protection, also three banks of Gen-
cral Eleetrie lightning arresters of standard construction, The
high-tension line is provided with oil-break switches at five dif-
ferent points in the go miles of Tine whereby it can be cut into

lons, arriiged on fwo cruss-arns,

sections in ease of trouble.
LOCATION OF SUH-S'J::\'I.'I(,)N
The sub-stations in the cities are located at convenient points

!
\
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detail.
bl provides that the railway company shall
be furnished with the current which may
be necessary or required by it to operate its
railway system in a manner satisfactory to
it on every day, including Sundays, for at
least eighteen continuous hours per day, be-
tween such hours as the Jackson & Battle
Creek Compuny may from time to time desig-
nate. ‘

The railway company reserves the right to

order whatever extra service is nceded be-
yond eighteen hours per day by giving the
power company 24 hours notice of its inten-
tion. For this power the Jackson & Battle
Creek Company agrees to pay at the fol]owing
rate: For the first 3000 kw-hours per day 14
cents per kilowatt-hour, and for all amounts
in excess per day 1 cent per kilowatt-hour.
The current delivered under this contract is
direct current, at approximately Goo volts, and
is measured at the direct-current switchboards
located in the sub-stations of the Jackson &
Battle Creek Traction Company, at Jackson, Mich., Albion,
Mich., and Battle Creek, Mich., by staidard "Thomson walt-
meters manufactured by the General Llectric Company, or some
other meter saLisIz\cLOry to both parties. The power is paid for
monthly. ;

The contract also plowdes that the Jackson: & Battle Creck
Traction Company is not liable for or required Lo pay the power
company for any power when its cars are not operated for some
extraordinary cause. The power company agrees that in the
event of its being necessary to shut down a portion of its plant
or plants by reason of accident, or for any LILI!K;.'I' cause whatso-
ever, it will continue to furnish the traction company power,
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as contemplated in the contract, il it is possible for the company
o da so, even if such service should require the use of the
ehlire remiaining eapacily of its plants, to the ex-
clusion of the light or other power husiness,

The eontracl also provides thal il the power
company shall at any time fail to furnish power
contemplated in the contract it shall pay to the
(ractinn company all loss the lalter may sustain
by reason of such default. This loss is to he
hased upon the amount of gross earnings per
day, less the eost of power, whizh shall be esti-
mated hy taking the average of the daily gross
carnings less the cost of power for the week next
preceding such default.

DESPATCHING SYSTIEM
A telephone line for despatching cars, com-
pased of two No. 11 hard-lrawn copper wires,
transposcd every fifth pole, is run along the pole
line 7 ft. helow the lower transmission arm.
Telephone hooths are installed at.all turn-outs,

INTERIOR OF PARMA SUBR-STATION

and telephones are placed in all sub-stations and tickel offices.

The telephone system is a combined central energy and mag-
netn call.  All the telephones in the turn-out booths eall the
despatcher up hy simply taking the

to the despaleher and get a clearance card from him.  Should
any train arrive at a meeting point and not find the op-

posing car there the conductor calls up the despateher, and
receives orders whether (o proceed. e is requirved lo wrile
out on a printed blank the order received, making a duplicate
carbon copy of it. e then repeats the order, as he has written
it, to the despatcher, and upon receiving his O. K. and enlering
on the blank the time at which the 0. K. is received, the con-
ductor hands the motorman the earbon copy and retains the
ariginal, Traing, which beeame late Tar any eause, are handled
by orders Trom the despateher from point {o poinl,

On arrival at all stations the conductor of cach train regis
ters on a printed blank the time of arrival and departure. This
is immedintely reported over the felephone to the despateher
by the slation agent. The despateher enters this information
upon a regular steam railroad train sheel, AL the end of the
day this sheet gives full information as to the time of arrival
and departure of all trains from all the stations on (he line
during the day.

ROLING STOCK

The company operales both express and local passenger ser-
vice. ‘The express cars measure 58 [, 4 ins. over all, and are

receiver off the hoolk, and when the
receiver is on the hook the telephone s
is entirely cut off,~ All telephones in
sub-stations, ticket offices, cte, arc
supplied with a regular magneto
call, so that they can reach any
other telephone on the line. The
telephones are equipped with a con-
denser to neulralize the static efTect
of the high-Lension line.

The principal reason for using
this kind of telephone for turn-otits,
was to relieve the line from the
large number of magneto bells and
generators  that would be cut in
along the line if all the telephones
were cut on, as there are over twenty
telephones conifecterd with the cen-
{ral switchhoard,

A train despiatcher is always on

duty, and trains are handled by him
according to the standard  steam
road practice.  All trains are run
on a printed time-table, and when on time at their tegular
scheduled meeling places run without special orders.  On
reaching the terminals, however, the conductors report

PARMA FREIGHT AND PASSENGER STATTION—FREIGITT-TRACK

SIDT

clahorately fitted up, having smoking and toilel compartments
and high-bhacked, red upholstered seats. They were huilt by
the St T.ouis Car Company, and are mounted on Peckham
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extra heavy M. C. B. trucks. Lhe trucks have a 7-It. wheel
base with axles 7 ins. in diameter in wheel and gear seats, and
6 ins. in diameter through the motors. The axle gears are
aolid, and pressed on by hydraulic pressure alicad of the wheel,

IJII_} four-inch steel-lired wheels are used with 3-in. tread
and 74-in. Nange.

The cars are equipped with four General Llecttic 66, 125-hp
motors each, geared to Go n. p. I, with General Llectric type-
M control and Christensen motor, «compressors, The company
'llso Ima four trail cars of the same length, mounted on light
M, < trucks, which are used on busy days behind the limited
Lrains. 'l‘lloy are equipped with Van Dorn couplers, and are
also fitled with hrake eylinders ane hose conneclions, so Lhal
their brakes can be operated by the motorman on the head car.

For its Jocal service the company has five 50-Tt. combination
baggage and passenger cars, buill by the G. C.
Kuhlman Company, and illustrated on page
774 of the STrERT RATLWAY JoURNAL for May
23, 1903; alsortwn go-ft. light freight and ex-
press cats.  llach of (hese cars is equipped
with Tour [Cleetric 57, s0-hp molors,
geared Lo speed of about 4o m. p. I,

Cieneral

TRAIN SERVICTE

This road, so far as known, is the first Lo pul
inlo service a regular system of limited and
local trains, making alternate trains local and
limited through the day. The atrangement has
proved very snceessful, it being found that the
part of the traffic is between cities and the
proportion which comes from the country dis-
tricts is amply served by the Jocal cars. The
practice, herctofore, has heen to subject the
mosk profitable part of the husiness, ramely,
the interurban traffic, to the annoyance of the
slew schedule of a service which makes every
Lrain stop on signal. By eutting otit the laeal
slops on every ather {rain a service can he
rendered for this class of traffic which is hetter
than the local steam road service,

The limited trains run on an average of 134
hours apart, while local trains arce sandwiched in belween,
limited trains stop only at stations in the principal towns
through which they run, while the local trains stop anywhere.
The local trains also handle baggage and light express matter,

The 45%-mile run between Jackson and Battle Creck com-
prises about 3734 miles of private right of way and 8 miles of
city streets. The running time is 1 hour and 35 minutes for the
limited trains, including delays and iriterruptions at terminals,
This allows 13 minutes for getting out of Battle Creck and 12
minutes for getling into Jackson, which makes the distance
between the limits of the two cities covered in ¢ hour and 10
minutes, making six regular stops.

FARES

The rate of fare is 114 cents per mile, with a g- -cent minimun,
Five cents is the rate for any ride within the czty limits of any
city. Baggage is checked hetween all points on the road for
a uniform price of 15 cents per piece, and is carried on all local
cars.  Round-trip tickets are sold at reduced rates between
stations. Experience up to date has shown that fully two-thirds
of the business is done by tickets. This takes considerable worl
off the conductors, and enahles them easily to eollect their fares
and attend to their other duties. Tour-hundred-mile mileage
hooks are sold for $5. These hoaks are good for purchaser and
members of his family.

Cash fare passengers are given duplex cash fare receipts.

All passengers are registered on Ohmer fare registers, heing
rung up as “Cash Fare,” “Ticket,” “Pass,” or “Transfer.”
Transfers are given from the local cars to limited cars at

The

¥

Albion, beeause the latter pass the local cars going in the same
direction at Albion, and any passengers collected from the
country by the local running ahead of the limited are trans-
ferred at this point to the limited for stations beyond.

The freight business is handled under standard steam rail-
road classification, rates, way hills, expense hills, ete., and at
the same freight rates as competing steam roads. No free
cartage is furnished, all freight being delivered to the company
at its stations and delivered by them only to their stations. It
has been found that owing to the greater convenience and speed
of the electric freight service the company gets practically all
the business in the territory under even conditions as to charges
and delivery, with the steam roads.

Milk is handled by both the freight and combination haggage
cars from points along the line into Battle Creek and [ackson

INTERIOR OF REPAIR SLHOP AT ALBION
in large quantities, without the use of way hills. I'he milk com

panics and farmers along the line buy a coupon ticket, whieh
is at the same time a tag, and this licket calls for Lhe rlull\‘c'r\'
of the can of milk and the return of the empty can,

REPAIR STIOI

The repair shop located at Albion is equipped with lathes,
shapers, forges, 200-ton wheel press, overhead I-heam trolley
with pneumatic hoists, a jib crane, turn-tables for quickly re-
moving trucks from heneath cars, and all modern convenicnees.
The cars for inspection are run out upon elevated tracks, the
entire floor of the repair shop being sunk 314 ft. beneath (he
level of the tracks,

A wash house Tor washing ears is provided, heated by sleam
sn Lhat the cars can be washed in winter.

A large storage yard for storing extra cquipments is pro-
vided outside of shops. The tracks arc well separated sa as to
reduce fire risk as mueh as possihle,

OFFICERS

The officers of the company are: President, C. M. Spitzer;
vice-president, A. L. Spilzer: treasurer, N. 8. Potler; sceretaty,
W. T Foote; superintendent, 0. S, Toomis: and
freight agent, J. A. Bucknell. The Messrs, Spitzer are of the
firm of Spitzer & Company, hankers of Toledo and New York.

,,,,,, PSS

The Take Shore llectric Railway is now opet rating, nightly,
Cleveland theater ears from as Tar west as Norwalk, 57 miles,
the ears heing held until all the theaters are out. The return
lo Norwalk is made in two hours,

passcenger



