
Development of the Steam 

Locomotive 

And Building the 

Transcontinental Railroad 



This Program will cover:  

 -  historical development of   

    transportation 

 -  the movement west 

 -  the first steam engines and 

    the American standard locomotive 

 -  building the transcon and a trip on  

    the finished route 



Inventions that had the  

Biggest Impact on Humanity 

#1 the Wheel 









Transportation Modes 

 in Early America 



































All the maps use New York City as a starting point on the East Coast,  

and show how long it would take to move westward across the country. 
 









Panama RR 

1855, 1st transcontinental 

charged $25 in gold  

for a first-class fare 



US Expansion 

US Expansion West 

Location of Tribes Along Route 



Development of the Steam 

Engine  



















Engineer Richard Trevithick  

had completed the first successful 

steam-powered locomotive to haul 

a load on rails in 1804 





Locomotion No. 1 was an early steam locomotive built by 

George and Robert Stephenson, the first to haul a passenger 

carrying train on a public railway, the Stockton and  

Darlington Railway (S&DR) 







The Rainhill Trials 
The cotton mills owners in Liverpool and Manchester 

decided to hold performance trials to discover best 

locomotive engine for a railway, with a prize of £500.  

 

The task itself was simple: 10 return trips along 1.5 

miles of track.  

 

When the trips had been 

completed, the amount  

of fuel and water used  

and the average speed  

achieved were calculated. 

 
 



















In 1827 the Delaware and Hudson Canal Company 

began to investigate the use of the steam engine for 

traction and locomotive use on its gravity railroad to 

haul coal from its mines to Honesdale, Pennsylvania, 

and then by canal to New York 

City. 



Steam locomotive  

built in Stourbridge, 1829 

Delaware & 

Hudson RR  









Tom Thumb was the first American-built 

steam locomotive to operate on a common-

carrier railroad 













John Bull  

Camdon 

and 

Amboy RR 















Development of the 

Passenger Train 











DeWitt Clinton 

Mohawk and Hudson 

1831 





Best Friend of Charleston, 1830, Charlestown and Hamburg 

RR, 136 mile line, for a time the longest in the world 











Some Radical Designs 







Built for the Camden & Amboy railway in the USA 

in 1850 by Norris Brothers, the first locomotive ever 

fitted with a six-wheel bogie - which supported the 

boiler but left far too little adhesive weight for the 

rear 8-foot drivers.  It is the oldest  

known photo an American 

locomotive. 

 



















The American Type Locomotive 

4-4-0 represents the arrangement of 4 leading wheels on 

2 axles, 4 powered and coupled driving wheels on 2 

axles, and no trailing wheels.  

Almost every major railroad that operated in North 

America in the first half of the 19th century owned 

and operated locomotives of this type. 

The 4-4-0 was originated by Henry R. Campbell, a 

native of Philadelphia and associate of M. W. Baldwin, 

while he was with the Philadelphia, Germantown, and 

Norristown Railway. 

By the 1870s well over 3/4 of all steam locomotives 

operating in the country at that time were American 

types. 

 



The first 4-4-0 locomotive was designed 

for the Philadelphia, Germantown and  

Norristown Railway, patented in 1836 









Compared to coal, wood is a bulky, primitive fuel with a 

low calorific value.  In the 19th century 1 ton of soft coal 

= to 13/4 cords of wood, or 2,000 pounds of coal = 5,250 

pounds of wood. 







The water used in the steam 

engines at Promontory was 

from the Atlantic and Pacific 

Oceans 



Loggers cut 

up to 60 ties  

per day, then 

treated 
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Parade of 4-4-0’s 





























































Over a period of almost 100 

years, 26,000 American type 

locomotives were manufactured 



American Standard Locomotive  

                                    in Popular Culture 







The Chinese-American Heritage Foundation honored 

the Great Event with this outstanding float in Pasadena's 

Tournament of Roses Parade on New Years Day. 





The Easter Express 











The Westward Movement 

Manifest Destiny of Americans 

to Occupy the Continent 





















In 1850 U.S. 

President Millard 

Fillmore signed a 

land grant for the 

construction of 

the Illinois 

Central, making 

it the first land-

grant railroad in 

the United States 

(2.6 m acres) 





Illinois Central RR 







As many as 10,000 workers at a 

time were engaged in building 

the railroad between 1851 and 

1856.  The 700-mile road—the 

longest in the world at the time it 

was completed—ran down the 

length of the state, from Chicago 

all the way to the southern tip of 

Illinois, at the meeting of the 

Ohio and Mississippi Rivers. It 

was extended all the way to New 

Orleans by 1882. 





Telegraph Act of 1860 

 



Every 20 miles, both the UP and CP, planted a water  

tower and telegraph station.  



Homestead Act of 1862     $10, $1.25 



“A land no US citizen should 

be compelled to inhabit except 

as punishment for a crime” 



US gov’t was land 

rich, but cash poor 

“rain follows the plow” 







New York & Erie Railroad, 1832, 

connecting Albany on the Hudson River to 

Buffalo on Lake Erie, 447 miles in 1851 



1853, Railroads connect New York City and 

Chicago  - For over a century, this corridor was 

dominated by four major railroads: NY Central, 

Pennsylvania, Erie, B&O, and an aggregate of 

other roads that served as a fifth option, the 

Alphabet Route 



New York and Chicago Railroad 
 

4 Hours, 48 Minutes 

Electric Powered 



RR Men who 

connected 

NY and Chicago 



The Pacific Railroad Act of 1862 and 

subsequent amendments 



“Across the Continent, Westward the Course of 

Empire Takes Its Way” 





The Fort Laramie Treaty of 1851 recognized the vast territory  

between the Rockies and western Kanas as land belonging to 7  

Plains Indian nations, in exchange for stopping their attacks on  

settlers on the Oregon Trail 









The UP recruited the Pawnees, a tribe friendly to the 

U.S. government to serve as a protection force against 

the Sioux. In return, railroad officials gave Pawnees free 

passage on their trains.  



1855, the UP chartered as the Leavenworth, Pawnee, 

and Western RR (LP&W), 100 miles 



 

 

Mormon leaders in Salt Lake worried that the 

railroad would encroach on the character of their 

society, and bring a proliferation of undesirable 

people moving to the Kingdom. 

 



Federal Government Support for the 

Project 



Each railroad company received a 400-foot right 

of way for the railroad track. 

 

Land Grants: 10 square miles (6400 acres) for 

each mile of track laid, provided in ten sections 

of 10-mile strips, in a checkerboard pattern with 

five alternate sections on each side of the 

railroad. The federal government retained the 

other strips of land for sale to the public. 

 

Material Rights: Each railroad had the right to 

timber and stone on public lands, to be used for 

construction of the railroad. 

 

 



$16,000 per mile for the “easy” work between 

Sacramento and the Sierra Nevada, and between 

Omaha and the Rocky Mountains;  

 

$48,000 per mile for the mountains; and  

 

$32,000 per mile between the two  

mountain ranges 

 

Forfeiture Provision: If the railroad was  

not completed by January 1, 1874, both 

companies forfeited to the federal  

the entire railroad 

 

 



The railroads avoided any expensive engineering 

by keeping to the contour lines, even if that 

meant long detours and snakelike curves.  

Payment was by the mile, and no one had 

specified the route. 



Credit Mobilier 



The company is said to have been organized to "profitably dispose“ 

of the Union Pacific's land grant acreage. The company owned almost 

5,000 acres in Omaha; 1,000 in Council Bluffs, Iowa, and  7,000 in  

Columbus, Nebraska, along with other land along the UP mainline. 







Building 

the 

Transcon 

RR 



Asa Whitney 

envisioned a route 

from Chicago and the 

Great Lakes to 

northern California, 

paid for by the sale of 

land to settlers along 

the route 

northern, central and 

southern routes 

Dept of War 

expeditions and 

explorations 1853-55 



“Crazy Judah” and the Big 4 

   of the Central Pacific RR 

     60 ft long map of route 



UP Grenville Dodge, Thomas Durant 



Jack Casement, James Storbridge 

“Irish laborers were 

unreliable,  drank a  

lot of whiskey, and  

worked only until  

the next pay day” 

 

student composition 



A meeting 

of the 

board of 

Union 

Pacific 

Railroads 

in a private 

railway car 



















2 Photographers – one focused on the east-to-west progress of 

Union Pacific’s line and one on west-to-east build-out for Central 

Pacific. 

Their photographs helped persuade investors to support the 

endeavor, which was publicly and privately funded, and they 

provided instructional documentation as the railroads laid track 

and built bridges and tunnels.  



1,086 miles west, 690 miles east  

roadbed of hard stone up to 3 ft deep,  

400 rails per mile on 2,500 wooden ties,  

fastened with 10 spikes 











Surveyors 











Some jobs like 

explosive work, 

tunneling, bridging, 

heavy cuts or fills were 

known to take longer 

than others, so the 

specialized teams were 

sent out ahead by 

wagon trains with the 

supplies and men to get 

these jobs done by the 

time the regular track-

laying crews arrived. 

















It took approximately 40 flatbeds of material 

to build a mile of track 











Each day began with supplies for 2 miles  

of track 





A track gang working a curving rail:  2 ties were placed 

on the tracks about 25’ apart.  The 32’, 56 pound rail 

was laid on its side across these, and 6 or 8 men stood 

on the rail.  Another man hit the rail with a hammer. 



Photograph of Benton, Wyoming, existed only 

for 3 months in 1868. The tent city boasted a 

population of 3,000 people, and included 25 

saloons, and five dance halls.  



Here, “vice and crime stalk unblushingly in the  

midday sun,” one rail boss wrote to his wife 





 

The proximity of Nevada’s Comstock Lode on the 

eastern side of the Sierra Nevada worked against the 

Central Pacific’s retention of white laborers, who often 

worked only long enough to earn money to pay the fare 

for the Dutch Flat Wagon Road to the east side of the 

Sierra. The prospect of striking it rich outweighed the 

certain monthly $30 plus board for back-breaking work. 

To the Chinese, the lower wage of $26 per month, with 

which they had to provide their own meals, looked 

brighter than the certain discrimination and harassment 

they could expect if they tried to compete with white 

miners in the silver mines. 

Celestials / Chinese on the CP 



















Special Challenges of the Western Leg  

690 miles 
The Sierra Nevada  Mountains peaks reach 7,000 

to 14,000 feet, and trap the Arctic storms from 

the Pacific, with heavy snows, sometimes from 

October to June. 

 

15 tunnels through granite 

 

37 miles of snow sheds 
 



500 pounds of blasting  

powder a day used 

more than most major  

civil war battles 















The laboring force was entirely composed of 

Chinamen with a "boss/translator" 







Cuts and Fills 

















Trestles and Bridges 











Prefabricated in Chicago, Ill., and shipped to Wyoming 





Last Bridge, 1872, Missouri River, between 

Council Bluffs and Omaha, marked the true 

completion of the Transcontinental 

Railroad 





Snowsheds and Galleries, 37 miles 

using 65 million board-ft. of timber  



Approximately 4,500  

men — half of CP’s  

workforce — were  

occupied in clearing the 

tracks in the winters of  

1866 and 1867  











UP City of San Francisco  

snowbound in the Sierra for 

3 days in 1952 





Thousand-Mile Tree 







The work crews hammered in an estimated 6.8 million 

spikes to 680,000 rails on 4.25 million ties, and at three  

strikes per spike,  an estimated 20.4 million hard hits  

were made by trackmen swinging steel sledgehammers 



“Done” 



4 Ceremonial Spikes  

were used during the festivities, 2 two golden spikes from 

California, 1 silver spike from Nevada, and 1 mixed ore/iron 

one to signify banding the country together. These spikes 

were never “pounded in” but rather they were “gently 

tapped” into a laurel wood railroad tie.  

 

The last spike was wired to the transcontinental  

telegraph line so that Americans could listen as  

the actual final blows permanently linked East to West. 

 

Three of the four original are displayed in museums. As for 

the fourth spike, the other gold one, it is theorized that a 

split-second Gold Rush ensued — in the crush of the crowd 

following the ceremony, an opportunistic bystander pried it 

loose. 

 

 



In Chicago  

there was a 

7 mile parade 

Iron Road Pioneers  

sculpture 

near the Amtrak station,   

in San Luis Obispo  







1883 Northern and Southern Pacific Lines 

1885 Canadian Pacific 



A Trip West 

on the  

Transcontinental 

Railroad 































































5  

transcontinental 

lines were  

completed by 

the end of the 

century 

and 3 in Canada 



by Charles  

Paidock 


