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First, A Little History ...

The news reached
London 12 days later

On April 14th, 1865,
President Abraham
Lincoln was assassinated

The news reached
London 12 minutes later

On September 19th,
1881 President James
Garfield died of injuries
inflicted by an assassin

This is the story of what made that possible ...



The Electric Telegraph ...

The practical electric telegraph was the
invention of William Fothergill Cooke and

Charles Wheatstone of England.and Samuel
Morse of the U.S.

Morse sent his “What-hath God wrought?”

message in 1837
Wheatstone



The Growth of Telegraph Networks ...

By 1850 telegraph networks existed throughout Europe and the settled
parts of North America.

In 1861 in North America, the Pony Express shut down after only nineteen
months of operation once a telegraph line was established to Sacramento
CA.



Telegraph Cables Underwater ...

In 1850 the first attempt to lay a telegraph cable from Dover to
Calais was undertaken by the steamer Goliah. By 1855 England was
connected to the European Continent and to Ireland.




A Man and an Idea ...

Cyrus Field 1819 -1892

In January 1854 Cyrus Field
was asked to help re-finance a
bankrupt venture to extend the
North American telegraph
network to St. John's, Nfld.

Field, a successful and wealthy
New York City businessman, had
no expertise in telegraphy and —
initially — not very much interest.




Frederick Gisborne ...
1824 -1892

Cyrus Field’'s meeting was with
Frederick Gisborne who had
taken leave from his post as
General Manager of Nova
Scotia’s telegraph network to
promote a business venture
which, it was hoped, would
reduce the time it took
messages to cross the Atlantic

between Europe and the
Americas. Tombstone: Beechwood Cemetery
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Gisborne’s Project

As originally proposed, an undersea cable from Cape Breton to
Newfoundland and an overland telegraph line to St. John's.
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Ships from Europe could then exchange messages in St. John's
and shave two to four days off the communication time to New
York— then 12 to 14 days or more.



Thinking big ...

But, Cyrus Field took another look at the map ...
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Newfoundland to Valentia Island, Ireland - about 2200 miles - the
closest distance between Europe and North America.
Why not extend the cable across the North Atlantic?



But, could it be done ?

Field then consulted two experts ...

Samuel F.B. Morse was considered
a "father of telegraphy” and
originator of the code that bears his

Name.

Lt. Matthew Maury USN had just
completed a survey of the North
Atlantic Ocean.




“Funny you should ask”

“The Telegraph Plateau”
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“... from Newfoundland to Ireland ...is a plateau which seems to have been placed
there especially for ... holding the wires of a submarine telegraph ...”

Léeutenant Matthen Foutaine Maurny UST



aury Monument -Richmond VA

Pathfinder of the Seas



A Wire to the New World ?

Questions needing answers...

he longest undersea cable at the time was 110 miles at depths to 1800 feet



The First Try ...

The USS Niagara and the HMS Agamemnon ...
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... laid the 1857 and 1858 cables



The 1857/58 Cable Laying ...

The crew of HMS Agamemnon (1858)



1857: The First Attempt:Failure

= Both ships sailed from Valentia

» Once all its cable was played out, the
Agamemnon spliced the end of its cable to the
Niagara

» The Niagara then continued to sail west

= But 200 miles from the Newfoundland coast, the
Niagara's cable snapped and was lost



Then, in 1858, another Attempt ...

©)

The USS Niagara landed its cable at Bay of Bulls Arm on the west side of Trinity
Bay on August 5th, 1858.




Ecstatic reaction to the news that Europe and the
Americas were joined by a telegraph cable




Queen Victoria Sends a Message ..,

The Queen and U.S.
President James
Buchanan exchanged
congratulatory

messages.
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But, amid the celebrating,
a dark secret .,

The cable’s performance
was poor

The Queen’s message of 98
words had taken sixteen
hours to transmit

After three weeks the
cable failed completely




What Went Wrong?

UK Government Inquiry into 1858 Cable
failure found ...

v" Excessive voltage applied to cable
e Dr. Edward Whitehouse (Wildman
Whitehouse) blamed

v" Poor quality control during cable
manufacture
v" Cable deterioration during outdoor

storage

» Gutta-Percha insulation left to dry out x :
at dockside Dr. Edward Whitehouse




In the Age of Optimism:
Dealing with Failure.,..

Cyrus Field was determined to try again ...
* But his reputation had been hurt in the U.S.

* Little support in the U.S. then experiencing Civil War

* In the U.S. Western Union were promoting an alternative
route through Alaska, under the Bering Strait and across
Siberia

* Eventually, however, he found support and backers in Britain

* Field made over thirty visits to the U.K. during the American
Civil War



The Next Attempt ...

* Field managed to enlist a new group of (mostly British)
Investors

* He engaged the services of William Thomson (Lord
Kelvin) to advise on the new effort

* The new attempt would incorporate all that was then
known about electrical physics and about the
fabrication and protection of underwater cables



Along Came an Opportunity not to be Missed ,,,

The largest ship in the world to lay the cable...

v" Five times larger than
anything else afloat

v 693 feet from stem to stern
v' 22,500 tons displacement

v" Had to be launched broadside

The Great Eastern



A New and Better Cable Design ..,
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strands High-conductivity

& -Percha insulation

tértor)'s compound

Quality/Iran Wire Armouring




An Improved Paying-Out Machine ...
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And to Detect the Weak Signal ...

Lord Kelvin’s Mirror Galvanometer

The Morse Code could be read
in Heart’'s Content with ten
volts or less applied in
Valentia.




The Great Eastern departs Valentia ...

In constant touch
with the cable
station at Valentia,

the Great Eastern , o FAN ‘v R
lé“ :i/' ' r;" “'///\ ‘m&“‘ ‘

steadily laid the new
cable.




A Heartbreaking Failure ...

*  Within 600 miles of
Newfoundland the cable
snapped and was lost

« Three days of grappling
caught the cable on several
occasions but the crew were
unable to raise it on board

 On August 5, 1865 the
Great Eastern abandoned the
effort and set sail for Ireland.




The Following Year - Try Again ...

Loading cable onto the Great Eastern at Sheerness on the
Thames River in the summer of 1866



Friday, July 139 1866 ...

" Once again the Great Eastern set sail from Valentia
Island with a cargo of 2200+ miles of undersea cable

" The cable used in the 1866 run was improved over
that used the year before

" The paying-out machinery was upgraded

B The 1866 cable was laid down 30 miles south of the
1865 cable so there would be no risk of confusion if
grappling to locate a broken cable

" The Great Eastern averaged six knots and the voyage
was uneventful



Friday, July 27t 1866 ...

The Great Eastern then sailed to where the
1865 cable had been lost, retrieved the cable
from the ocean bottom, spliced new cable to
it and on September 7t brought a second
working cable into Hearts Content.

Europe and the Americas have never
been out of electronic communication

since.



Lasting Success !!
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Operation of the Atlantic cables began immediately at
Valentia and at Heart's Content.



Dealing with “Retardation” ...

Valentia
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The letter “"A” crosses the Atlantic

Heart's Content . . !
Capacitive and inductive

reactance on 2200 miles of
conductors spreads out the crisp
CW waveforms making copy
difficult at all but slow speeds.

A\



Sending Code through the Cable ...

« Dots on left key; dashes on right key.

« The direction of the current through the
cable reversed between dots and “dashes” {*

« At the receiving end one operator read the
deflections of the light beam while another
wrote down the message

« Dots moved the light of the mirror
galvanometer to the left; “Dashes” moved
the light to the right

« The outgoing cable was shorted when both
keys were up

« Known as the “duplex” or bi-directional code
sender

i}




The Duplex Keyer ...
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The Duplex Keyer drawn in
modern symbols.

Duplex Keyer




With Neither Key Depressed ...
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Center conductor of the cable
as well as the armour shield
are at ground potential.

Duplex Keyer




Sending a “Dot” ...

b

|+

—

N Left Key down: positive battery voltage
= appears on center conductor.
Left Key up: center conductor shorted to

o
|
1

ground to discharge capacitance.

Duplex Keyer




Sending a “Dash” ...

#:V
-+

N Right Key down: negative battery voltage
= appears on center conductor.
Right Key up: center conductor shorted to

ground to discharge capacitance.

Duplex Keyer




The Transatlantic Cable at Heart’s Content ...

" |In 1873 the Great Eastern returned with a
replacement for the 1865 cable

" A new cable to Valentia was laid west-to-east by
the Great Eastern in 1874

" In 1880 the Great Eastern returned with a
replacement for the 1866 cable

" The current Cable Station building was opened in
1876



Heart’s Content Cable Station ...
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A Century of Service ...

® For a time Heart's Content
was the center of the
communications world

" Rapidly, however, other
cables were laid across
other routes

" After his 1901 success with radio at Signal Hill, the cable company
blocked Marconi's plan for a wireless telegraph station in
Newfoundland

* but the handwriting was on the wall
" The Cable Station ceased operations in 1965

® |t s now a Provincial Historic Site



Heart’s Content NL today ...

September 9t, 2016



Heart’s Content Historic Site ...




1866 - 2016 ...
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able Entrance ...




Plaque placed over Access Cable ...

Displays the first message sent through the 1866
cable in English and in Morse Code.
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Curious ? Further Reading ...

his compelling work deserves a wide readershy

Connecting ;-

~ " Continents

Heart's Content and the Atlantic Cable

AUTHOR OF THE NEW YORK TIMES BEIT/ELLER
A HISTORY OF THE WORLD IN 6 GLASSE!
e

GILLIAN COOKSON A i




and, a video documentary ...

The Great Transatlantic Cable complete documentary on @ YouTube



TRANSATLANTIC
TELEGRAPH

CABLE

1866

vo] TAC Heart's Content Cable Station, Provincial Historic Site
Heart's Content - Newfoundland and Labrador, Canada
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