
How Things  Work:  Power

[LEFT ] Burden Water  Wheel,

built in 1851, Troy, New York.

The "Niagar a o f Water Wheels" was

buil t in 1851 b y ironmaste r Henry Bur-

den to power his horseshoe factor y and

ironworks i n Troy, New York . The mam-

moth wheel , which had a  diamete r of 60

feet, was one of the most powerfu l water-

wheels ever built . It was destroyed in

1942 i n a scrap iron drive. 20

[RIGHT ] Power schematic,

Mount Pleasant  Grist Mill,

c. 1805, near St. Peters,

Pennsylvania.

Water provide d muc h of the powe r

to operate American machinery in

the nineteenth century , especially in

the firs t hal f of the century . Water-

wheels, such as this one for a  grist

mill, and water turbine s turne d a

complex set of gears and beltin g to

perfor m a  variet y of tasks .
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[RIGHT ] Belting transmitting

power to  the mill's machinery

from water  turbines, Harmony

Manufacturing Company,

Mill No.  3,1866-1872,

Cohoes, New York.

[LEFT] Sugar  mill steam engine,

1861, Hacienda Azucarera

La Esperanza Sugar Mill,

Manati, Puerto  Rico.

During the second hal f of the nineteent h

century, stea m becam e the dominan t

power source . The West Poin t Foundr y

of Col d Spring , New York , manufacture d

in 1861 bot h this Gothic-styl e bea m

engine and can e mill , whic h crushe d

sugar cane . The La Esperanza engin e is

the only West Poin t Foundr y bea m

engine know n to surviv e and the onl y

known six-colum n bea m engin e made by

any America n manufacturer .
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Section and elevation  of lift  wheel  and steam engine,

1851, Chesapeake  and Delaware Canal Pump House,

Chesapeake City,  Maryland.

The Chesapeake and Delawar e Cana l opened i n 182 9

to connec t the Chesapeak e Bay and the Delawar e

River. From the beginning , however, there was no t

enough wate r alon g the summi t level of the canal t o

make up for tha t los t in lockage, and in 1851 Samuel

Merrick an d John Towne o f the fir m o f Merrick an d

Sons of Philadelphia , Pennsylvania , installed a  39-foo t

diamete r lif t (o r scoop) wheel and a  system of raceways

that transferre d water fro m a  nearb y creek into th e

canal. The wheel, powered b y a steam engine, delivered

more tha n 200,000 cubic feet o f water pe r hou r int o

the canal . A second engin e was added in 1854, an d the

lift whee l was replaced in 1856, bu t no othe r change s

were made in the system unti l 1927, when the canal

was renovated a s a sea-level canal withou t locks .
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Dorrance Colliery  Fan  Complex, 1883,

Wilkes-Barre, Pennsylvania.

[RIGHT ] Steam engine for mine  fan.

[BELOW ] Steam engine and Guibal  fan.

Anthracite coal was mined at the Dorrance Collier y near

Wilkes-Barre, Pennsylvania, beginning in 1883. Ventilating

fans were necessary to provide fres h ai r to the undergroun d

workings and to remove noxious gases. This steam engine

and Guiba l fan were manufacture d in 1883 by the Pittsto n

Engine and Machin e Compan y of West Pittston, Pennsylva -

nia. The fan , of wood and cast iron , was 35 fee t i n diameter

and was drive n by the steam engine at a  rate of 49 revolu-

tions per minute . When in active service, it ran 24 hour s a

day.
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Line shaft, pulleys,  and belts  of

the hoisting machinery, Pawtucket

Gatehouse, Northern Canal,  Lowell,

Massachusetts.

Power wa s transmitted throughou t muc h

of the nineteenth centur y by leather bel t

drives, which were graduall y replaced in

the next centur y by electric motors .
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Machine Shop,  East  Broad

Top Railroad,  Rockhill

Furnace, Pennsylvania.

[RIGHT ] 1882 steam engine in

the Machine Shop powered the

overhead lineshaft  system  in

the railroad shops.

[BELOW ] Overhead  lineshafting

in Machine Shop.

A complex arrangemen t of overhea d line-

shafts in the East Broad Top Railroa d

Machine Shop was powered b y a steam

engine, erected in 1882. The system

included nearl y 36 separate shaft s that

powered machiner y in severa l of East

Broad Top's shops .
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[ABOVE ] Lineshafting i n

the Machine Shop.

[LEFT] Leavitt Pumping

Engine, 1894,

Boston Water  Works,

Boston, Massachusetts.

The Leavit t Pumping Engine was

installed in the Chestnu t Hil l Hig h

Service Pumpin g Station o f the

Boston Water Works in 1894 .

Designed b y Erasmu s D. Leavitt ,

Jr., a  prominen t America n mechan -

ical engineer, this triple-expansio n

steam pumpin g engine was capabl e

of pumpin g 20 millio n gallons of

water pe r day.
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Folsom Powerhouse, 1895,

Folsom, California.

[ABOVE ] Interior.

[LEFT] Generator  No. 4 .

[FACIN G PAGE ]

Governor of  Turbine  No. 3.

The Sacrament o Electric Power and Light

Company constructe d the Folsom Dam

and Powerhous e on the America n River

in Californi a in the earl y 1890s. Folsom

was no t th e firs t hydroelectri c power

plant in the country, but when in 1895 i t

successfull y transmitte d powe r to Sacra-

mento, California , 24 mile s away, it

achieved the longest commercia l power

transmissio n to date . Equipmen t in the

powerhous e include d fou r wate r turbine s

driving 750-kilowat t Genera l Electric

generators. 21
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Power plant, 1900, Pratt

Institute, Brooklyn, New  York.

When the Prat t Institute , a  technica l

trainin g school in Brooklyn , New York ,

expanded in the lat e 1890s, new electri-

cal equipment wa s added to the powe r

plant . This include d three new steam

engine generator s manufacture d by Gen-

eral Electric and single-cylinder engines

by Ames Iron Works of Oswego, Ne w

York.22 These were among the oldes t

steam-powered electri c generator s i n the

countr y when recorde d by the Histori c

American Engineerin g Record in 1974.
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