
STREET RAILWAY REVIEW
Vol. XIII FEBRUARY 20, 1903 No. 2

Columbia Electric Street Railway, Light & Power Co,, of Columbia, S, C,

Roadbed and Overhead Construction — 3,300- Volt Power Distribution— Sub-Station Equipment

-

ment—Car Barn—Parks—Operating Features— Personnel.

Car Equip-

It has been said appropriately that within the past decade a new
monarchy has sprung up within the confines of the little state of

South Carolina, and of this monarchy Cotton is King; and it is in

the bustling little city of Columbia that King Cotton holds his court.

It is hard for the average northerner, and especially for a son of

New England, to realize that this is anything more than fairy-land

talk, told to children to lull them to sleep. If he gives the state-

ment any credit at all, he dismisses the whole subject by concluding

it were, and King Cotton is supreme. At the present time, power

for operating the electric railway system of the city and current for

the lighting system as well as current for power motors, is taken

from the power plant of the Olympia Cotton Mill and from the plant

of the Columbia Water Power Co.

Geographically, Columbia stands approximately in the center of

the state of South Carolina, whose boundary lines form an irregular

triangle with one of the angles pointing directly south. Within the
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that the state of South Carolina raises considerable cotton, and that

Columbia is merely a proniincnl shipping port for the raw material

on its way to (he mills of New England to be made up into finished

products. It will lake an actiial personal tour of inspection into this

locality lo convince the doubling one thai in and about ihc city of

Columl>ia, S. C, have been established within seven years a grouji

of collon mills and villages, exceeding in point of output, engineer-

ing design and economical operation any group of mills in New
England, or in old England for that matter, and that included in

this system of southern mills is the finest and largest collon mills

under one roof in all the world.

Though this is not an article on the cotton industry of the South,

in order lo know and imdersland the street railway situation in the

city of Columbia, it must be borne in mind thai Columbia lives by

cotton

—

the commercial atmosphere is surcharged with colton as

city limits proper and including mill villages which have grown up

contiguous to Columbia, but in all ies|iects should be identified

with the city itself, the population serve<l by the electric railway

system of Columbia will apprnxiniale close lo 40,000. For instance,

in the villages of the Olympia, Granby and Richland mills, all op-

erateil by one company, there are fully io,oo(3 inhabitants. And
Ibis little city has all come into being within the past seven years.

1 lie mill towns as well as the mill properties are owned by the W.
It. Sniilli-Whaley syndicate, which also controls Ihe Columbia Elec-

tric Street Railway, Light & Power Co. 'lliese mill towns are equal

to anything of like nature lo be found in Ihc country, and in their

<vay arc models of philanlhropic ideas. The cottages for employes

are well built detached dwellings, each with its individual architec-

tural design, and each town has its electric ligluiiig system, complete

sewerage, water works, fire rli-parlnunt, school houses, churches
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niul liDspit.iN, for all of wliicli priMk-Kc^ llic null liaiuls pay llic

niodcsi stipend of $1 per room per inonlli rein, a »ix-ro()m lionse

for instance renting for $6 a month. Tlu're are no other taxes or

a.sscssmcnts.

There are of conrsc other activities anil lines of industry in and

alK)Ht CoUimliia liesidc the mannfactnring of cotton goods, ami

these arc all on the increase. Incident to the pro-perity of Columbia,

and one potent cause of it, is the reniarkahle supply of water power

available, and under the plans now beinf; carried oiu. the utilization

SlMi-ST.\T10N .\NI) <;ENKKAL OFI'MCES.

of available water heads will give the city abundance of electric

power at rates sufficiently low to assure unprecedented growth and

development.

The Columbia Klectric Street Kaihvay. Light & Power Co. was

organize<l Jan. 6, 1892, by the consolidation of the Columbia Electric

& Suburban Railway Co. and the Congaree Gas & Electric Co.,

under an act of the South Carolina Legislature approved Dec. 16,

1891. By the consolidation, the company obtained the very valuable

franchises of the two companies mentioned. On Sept. i, 1890. the

Waverly and on to Shandon. Both of these suburbs arc rapidly

growing, and the company now enjoys a good travel over all of these

lines.

RO.\UHi:U AND OVERHEAD CONSTRUCIION.

The company owns lo^i miles of .single track, if/j miles of double

track and about '/• mile of turnouts, making a total of about 14

miles of single track, covering the entire city. All of the road has

been completely rebuilt during the past three years, new material

being used throughout with the exception of six miles of rail which

was found to be in first class condition. The track is built of 48-lb.

T-rail, with Welier rail joints and 'Columbia" Ixinds. The lies

used arc heart pine, 7 x 9 in. x 7^3 ft. The overhead construction

is entirely new and has lieen built in the most thorough manner.

The railway poles are octagon in section, 14 in. at the butt and

9 in. at the top, 30 ft. long, thoroughly creosoted at the base and

painted alxjve ground. The overhead work on single track is Ohio
Brass bracket construction and on double track is span construc-

tion. In setting poles each pole was braced laterally by two 4x4-
in. timbers, 2 ft. long, one placed on one side of the pole at the bull,

and the other placed below the surface on the opposite side. All

of the special work, consisting of curves, cross-overs, switches and

turn-outs, is new and conveniently arranged. The roadbed, track

and overhead lines are new and in excellent condition.

POWER.

The company controls by lease from the state of South Carolina

for a period of 30 years from Dec. 6, 1892, 500 h. p. of water power

on the banks of the Columbia Canal. This property is within the

corporate limits of the city of Columbia, and within one mile of

the business center of the city. This plant at present is not in use.

It contains, however, granite foundations for the water wheels built

in the most .substantial manner.

In the spring of 1900 it was decided to rebuild entirely all of the

street railway track and overhead lines, and also all of the lighting

lines both arc and incandescent. It was further decided to accept

a proposition made by the Olympia Cotton Mills for furnishing

current. On account of this decision the water power plant on the

Canal was not improved willi the rc<t of the properly, as it was

CAR BARN COH'MHIA ELECTRIC STREET RAILWAY, LIGHT 4 POWER CO.

stock of the Columbia Electric Street Railway, Light & Power Co.

was purchased by Mr. \V. B. Smilh-Whaley and his associates, and

reorganized, acquiring the property and franchises of the Columbia

& Eau Claire Electric Railway Co.

The railway now occupies all the principal streets of the city,

and reaches every railroad depot, l)oth freight and passenger. It

extends two miles in a northerly direction to Hyatt park. The coun-

try along this line during the past two years has been rapidly built

up, and Ihc growth in this direction continues to such an extent that

it is probable the line will have to be extended within the next year.

In an easterly direction the railway runs through the suburb of

thought to be to the company's interest to accept the proposition of

the Olympia Cotton Mills.

The power plant at the Olympia Mills consists of three Mcintosh

& Seymour engines, each of a normal rating of l,6cx) h. p., capable

of developing a maximum of 2,000 h. p. These engines are of the

vertical cross compound condensing type with cylinders 20.\ 48 in.

in diameter and a stroke of 42 in. The cylinders are steam jacketed

and a reheating receiver is placed between them. Each of these

engines is direct connnected to a General Electric alternating current

generator rated at 1,300 kw., with 36 poles operated at 133 r. p. m.,

and delivering 40 cycle alternating current at 600 volts. The switch-
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board for controlling the various separate circuits to llie Columbia
Electric Street Railway, Light & Power Co. and to the Granby,

Richland and other mills, is 57 ft. 4 in. long, divided into 21 panels.

Current for the Columbia company is first stepped up to 3.300 volts

for transmission to the single sul>-.station two miles distant, in which

station this current is transformed and converted for the various

lighting, motor and electric railway circuits, all of which center on
a single switch-board located in the main room of the

sub-station. The transmission line from the Olympia
mills to the sub-station is two miles long, and consists

of six No. 2 wires, the line being equipped with all mod-
ern safety devices and accessories. The sub-station

building, which also includes the general office of the

company, is located at the corner of Washington and

Assembly Sts., very near the center of the city of Co-

lumbia and incidentally very near the geographical cen-

ter of the state of South Carolina. The building is two
stories in height and is built of brick with terra cotta

trimmings. The upper floor contains the general offices

and sub-station apparatus ; the lower lloor the store

rooms and testing rooms. The building is thoroughly

fire-proofed with iron framing and floors of concrete

with mosaic filling. .•Ml wires and connections to and

from the switch-board are carried under the floor.

From the sub-station four distinct lines of current are

sent out, all of these being conversions or transforma-

tions of the 3,300-volt, three-phase, 40-cycle alternating

current which is delivered at the sub-station from the

transmission line.

The four circuits are as follows

:

For street railway purposes the current of reception

is first stepped down by static transformers to 340 volts

;

thence the current passes through rotary converters

which change the 340-volt, three-phase alternating, to

550-volt direct current for use in all street railway

motors.

For incandescent, multiple arc lighting and motors up

to I h. p., the current of reception is "split" into two

single-phase currents of the same initial voltage, and

carried direct to customers' premises and there trans-

formed in static transformers. In sections where load

is not scattered these transformers arc interconnected on

a .secondary three-wire net work at 230-115 volts. In sparsely settled

districts house to house transformers are used with 115-volt sec-

ondaries.

For the motor circuit for motors over i h. p. the current of re-

ception is not changed but is run direct to customers' premises where

arc placed static transformers dflta connected for 550-volt, three-

phase secondary to the motor.

For scries arc lighting the current of reception is used without

transformation in synchronous motors direct connected to Brush

mulii-circuit arc machines located at the suli-stalion and giving 5-

ampcre, 10,000-volt direct current.

Si.x "S-lav. airblast transformers which receive the 3,300-volt al-

ternating current at the primary terminals and deliver at the sec-

ondary terminals 340-volt alternating curreiU.

For electric railway work there are two 200-kw. rotary converters

which take the 340-volt alternating current from the transformers

and deliver 550-volt direct or continuous current to the electric rail-

wav circuit.
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STANDARD DOUItLK TKIXK CAR.

With the exception of the railway apparatus, which is standard

design, the sub-station equipment was developed by Mr. W. U.

Smith Whaley, president of the company, assisted by Mr. E. V.

Lilly, electrician, and the engineers of the General Klectric Co., and

the installation was made up especially for this company by the

General Electric Co.

The substation apparatus for supplying the various circuits com-

prises the following

:

MAP OF COLIIMIilA. S. C, STREET RAILWAYS.

For the series arc lighting there are four motor-driven Brush
generators with a capacity for each generator of about 118 series

arc lamps. These machines are arranged in two sets, each being

driven by a 200-h. p. three-phase synchronous motor using the

3,30o-v()lt current. Each pair of machines is mounted with the

driving motor between the two generators with flexible coupling,

permitting either machine or both to be operated as desired. The
machines are excited by two exciter sets, each comprising a 2K'-kw.

125-voIt generator, driven by a 7.S-h. p. 3SO-volt induction motor.

The lighting .system extends to all parts of the city. The company
has a five-year contract with the city of Columbia to furnish 200 arc

lights ; also contracts with the various railroads enter-

ing the city for about .30 series arc lights. These arc

lamps are of the enclosed pattern. 'J'lie incandesceiU

lines cover both the city and the suburbs thoroughly,

and contain 36.2 miles of single wire, Nos. 6 and 8. At
Iiresenl, the company has about 11,000 incandescent

IIkIus cut in for service. All of these lamps are on the

iiKler .system. The number of incandescent lamps is

steadily increasing. Both the incandescent and arc light-

ing systems have been constructed with the utmost care

.ind in the most thorough and approved manner.

'J'he motor circuit, for driving small motors, consists

of 6.7 miles of single wire. No. 8. This circuit is being

used more and more in the various industries of llie

city for driving motors in cslablishmenls like i]riiil

ing plants, small manufacturing pl.Mils, |)laiiiiig

mills, in groceries for running coffee mills, in meal markets for

chopping meat, in drug stores, in confectionery stores for freezing

ice cream, in jewelry stores for running small tools, etc. This busi-

ness, which is one that affords a good profit, has been worked up

liy llie nianagemenl, and is now a considerable source of revemielo

the company.

The switchboard comprises the following: Main output meter

panel; two main street railway panels for current going to each
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converter; two main street railway generator panels; (our feeder

panels; one panel (or incandescent lighting circuit; one panel (or

tHMUmff
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STANIIARl) CLOSED CAR.

motor circuit, and dmr panels for arc lighting circuit, or two for

each set
CAR EQUIPMENT.

The car equipment o( the company consists o( (our double truck

15-bench open cars built by the I.acnnia Car Co., mounted on I.a-

I'cckham trucks, with two G. E. 1,000 motors to each car. The
company has three construction or working cars, and one plat(orm

car around which a railing is built, and which is used (or trolley

parties. All cars arc equipped with Christenscn air brakes; Syra-

cuse headlights; Wood folding gates; Wilson trolley catchers, and

Kidlon fenders. The equipment, machines and material used on the

entire system have been standardized and are of the best quality ob-

tainable.

CAR BARN.

The car barn is situated at the corner of Main and Rice Sts.,

Columbia. It is a two-story brick building of mill construction,

and has a storage capacity of alwut 45 cars. The lower story con-

tains storage tracks, store room, carpenter and paint shops. The

upper floor is used entirely (or the storage of cars. The barn is of

the most improved construction and is very complete in all of its

equipments.

PARKS.

Hyatt Park, owned by the company, is located about two miles

from the city limits. It contains about 15 acres of land upon which

have been built an auditorium and theater, and also a rustic or open-

air theater. The grounds of the park have all been carefully laid

out with terraces and flower beds. It is attratclively lighted with

electric lights. During the sumtncr months vaudeville entertain-

ments are carried on at the park, and (luring the last two summers

the park has been a very popular resort.

The park contains one of the finest collections of animals to be

found in the South, many rare specimens having been secured

Ihruogh the efforts of Mr. Clark and other officers of the company.

VIKWS IN I1Y.\TT I'.\KK, LOLI'Mlil.V

conia trucks and fitted with G. E. 1,000 motors; 12 single truck

lo-bench open cars built by the Laconia Car Co., mounted on Peck-

ham trucks, with two G. E. 1,000 motors to each car; ten 30-ft. single

truck closed cars built by the Laconia Car Co. and mounted on

A charge of 5 cents is made to all visitors who enter the special

enclosure devoted to the menagerie. A portion of the park is given

over to the horticultural gardens, and the company employs an ex-

pert gardener to take care of this feature of the park. Many rare
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and beautiful plants are to be found here, the display of roses being

exceptionally fine and including over 160 distinct varieties of the

rose family.

Another unique feature of Hyatt Park is the elevated tank for

supplying water to all parts of the grounds. This tank is a neces-

sity, and ordinarily would be apt to mar the beauty of the place.

But instead of permitting this elevated tank to become an eyesore,

the management has changed it into one of the most attractive

features of the place by arranging around the sides of the tank and

the tower which supports it about 1,500 incandescent bulbs of vari-

ous colors and tints, and when these are all lighted at night, they

make a display at once unique and striking. The reflection from

the tower can be seen from a long distance, and thus serves as some-

thing in the nature of an advertisement for the park. This arrange-

ment is also useful as well as ornatnenlal, inasmuch as the lights at

this elevation flood the whole park with a soft illumination which

adds to the charm of the place.

The tank is supplied with water from a nearby spring by means

of a small pump operated by a direct current motor, taking current

from the trolley circuit. In addition to the water taken from the

tank for drinking, washing and irrigation purposes, a pipe is led

from the tank and feeds a small fountain located near the entrance

of the park, thus gaining another attraction that is especially appre-

ciated by the children.

The company also owns one acre at Shandon, on which is built

a dancing pavilion. During the summer months this is also a popu-

lar place in the evenings.

OPERATING FE.\TURES.

In the running of cars there is one fundamental rule on which

special emphasis is laid and to which the attention of every employe

on the system is continually directed, this rule being that the pre-

scribed schedules must be adhered to, and it is the pride of the

management that the citizens of the city are practically always safe

in regulating their watches by the passing of cars, and if a car is

scheduled to be at a certain corner at a certain moment, the chances

are all in favor of that car being at the designated point at the time

specified. Care is used in arranging the schedules, so that nothing

unreasonable is asked of the men, but if a car fails to keep up to its

schedule to the very minute, a satisfactory reason must be given for

the delay. All molormen and conductors are required to carry re-

liable watches which must be inspected and regulated by a desig-

nated local watchmaker every month. To this end the company

has made arrangements with the watchmaker for supplying the

men with good watches at a reasonable price, and also for inspecting

and regulating the timepieces.

For announcing the schedules to the public, a large display board

is mounted at the central depot somewhat similar to the board de-

scribed in the "Review" for last month, page 10. The board has

in the center a large clock which is regulated by the Western Union

Telegraph Co. .Ground the edges of the board are advertising

spaces which are sold to the local merchants.

The conductors and motormcn work 10 hours a day, their work

Ijeing arranged so that the day's work is performed witliin 12 con-

secutive hours. The schedules are shifted each day, so that one set

of men have the early runs one day and the late runs the following

day, and vice versa. It is worthy of mention that the men are not

paid on the hour basis but strictly on the car mileage basis, and in

connection with this it should be stated that all the accounts of the

company are kept on a car mileage basis throughout, so that it is

possible to keep very close comparative records of passengers car-

ried, car receipts, cost of operation, cost of management, cost of

repairs, cost of fuel, etc., as every separate item, including as just

mentioned cost of labor, is reduced to a per car mile basis.

The company's instruction book was compiled by Mr. Clark, gen-

eral manager, and contains a number of features that are entirely

original. The Ijook is intended not only as a book of rules and

regulations, the idea being 10 make it a Iwok of instructions as well.

After every subject in which the conductors and molormen arc in-

terested, are given first the rules and regulations which the employes

arc required to observe, and then follows a set of special instruc-

tions which explain the subject fully and give the reason for the

preceding rules. This principle of instructing or educating the em-

ployes has l^cn found very satisfactory and is worthy of emulation.

A few extracts from the book are here given as being especially

good, and illustrating the way in which care is laken not only to

E. I!. CLARK.

others must wait for a min-

tell the employes what to do and what not lo do, but also telling

them the reason for the rule.

Rule 15. Ordinarily in stopping the car, always release the brake

somewhat, just before the car comes to a dead stop. Do not let

the brake fly, or kick the brake-dog off, for if you do the armature

will take up the lost motion in the gears, and when starting again

it will be with a jerk. This is unpleasant to passengers and hard

on both motors and gears.

Rule 22. If car won't start on dry or dirty rail, put controller

arm on first or second notch and rock the car. If this fails to ac-

complish the purpose, have conductor take a piece of wire or switch

slick and rub one end of it against the rear tread of the wheel,

while the other end is pressed against the rail. In case an insulated

wire is used, break contact at the wheel first, keeping the other end

against the track, else a shock will be received.

Rule 25. In case current is shut off at station for any reason

while car is running, bring con-

troller to "off" position immedi-

ately. Then turn on light current

and wait tnitil lamps light up;

when llicy have reached their

usual brilliancy, but not before,

start the car. The reason for this

precaution is that, should you turn

the controller far enough to start

the car before the full current was

on, there would be a little or no

counter-electromotive force gen-

crated to keep back the rush of

current when it did come, and

your armature might be injured

either by heat or by the sudden

jerk that would result. In starting

after interruption of current, all

with even numbers start immediately

;

ute or two.

Rule 36. The proper handling of a car on a curve is perhaps the

most difficult task that the new motorman has to learn. A good

rule is the following : In approaching a curve, cut off your con-

troller and bring the car down to a slow speed before entering, and

have your brake in hand, but free, unless it be down grade. This

will let the car run info the curve easily and without shock. As
soon as you feel that the car is fairly on the curve, apply sufficient

current to carry the car around the curve at about the same rate of

speed, cutting it off again just before leaving the curve. This will

allow the car to swing out with the least possible shock. Always

hear in mind that anything that causes the car to jerk is wrong.

PERSONNEL.

The officers and operating staff of the Columbia Electric Street

Railway, Eight & Power Co. are as follows; President, W. B.

.Smiih-Whaley ; vice-president, W. A. Clark; treasurer and general

manager, E. B. Clark; secretary, W. H. Lyles; superintendent of

transportation, A. Wallace; electrician. K. F. Lilly; master mechanic.

C. D. Boling.

Both Mr. Smith-Whaley and Mr. W. A. Clark are South Carolina

men. Mr. Smith-Whaley is a Charlestonian, and Mr. Clark was

born on James Island, near Charleston, where his family for gen-

erations were engaged in growing the famous Sea Island cotton.

Mr. .Smith-Whaley early in life went to Columbia with the firm

belief that that city had a great future as a center of cotton mami-

facluring. He formed a partnership with Mr. Gasden E. Shand

under the firm name of W. B. .Smilh-Wlialey & Co., and at once

opened offices as designing cotton mill engineers. Mr. Smith-

Whaley soon took up a ))roader field of activity and in 1894-5 suc-

ceeded in organizing the Richland Mills Co. This mill was followed

by the Granby Mills and numerous others, the largest of which is

the Olympia Cotton Mills, said to be the largest establishment for

the manufacture of finished cotton products in the United States.

Mr. E. B. Clark is also a commanding figure in the group of men

whose energy and keen business foresight has resulted in the re-

markable development of the territory in and about the city of

Columbia. He is interested in several important financial and com-

mercial interests, and the <levelopment of the various activities of

the Columbia Electric Street Railway, Light & Power Co. has been

very largely due to his energetic and efficient management.


