


Objectives Of Research

* To identify how Post World War 1 Political Priorities, Wireless
Technology Decisions and Economic Realities in Britain and America
contributed to the transfer of power between the Royal Navy and the
United States Navy (USN).

* To show how the discovery of Short-Wave Radio came at a perfect time for
the USN

* To identify how wireless and short-wave in particular had a major
impact on naval operations in the inter-war period

 How short-wave contributed to the creation of a major new art, Signals
Intelligence (SIGINT)



Strength from Steam and Submarine Cables
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Britain’s Early Lead in Submarine Cable
Manufacture

714 Experiments on the communication of [Sger.

Arr. VI.—Memoranda relative to experiments on the communication
of Telegraphic Signals by induced Electricity —ByW.B.O’'SasvcH-
nNEssy, M. D. Assistant Surgeon ; Professor of Chemistry, Medical
College, Calcutta; and Officiating Joint-Secretary to the Asiatic
Society of Bengal.

There are few projects which at first sight appear so visionary as
those which promise practical benefit to mankind through the agency
of electrical operations. From the dawning of knowledge in this
science, pretenders of every grade have found it a free field for their
speculations: and hence perhaps it arises that the sober and practical
part of society generally regard with distrust, the multitudes of projects
which electricians are constantly advancing.

“The Journal of the Asiatic S&ciéty of Eeﬁdél f :‘—:”“" 4 --r -
(September 1839).” S 2

Goliath Laying Channel Cable - 1850



The Legacy of the Trans-Atlantic Cables
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Agamemnon and Niagara laying the first Landing the Second Trans-Atlantic Cable at
Transatlantic Cable Hearts Content, Newfoundland.



The Imperial Connection and the “All Red Line”

Major Telegraph Companies in 1892
Length Percentage of
(kms) World Total
Eastern and Associated (GB) 112,711 45.5
Anglo-American (GB) 19,261 7.8
Western Union (USA) 14,340 5.8
Commercial Cable (USA) 12,849 5.2
Great Northern (Denmark) 12,838 5.2 N
Central & South American (USA) 8,977 3.6 ] ( g !
West India & Panama (GB) 8,440 3.4 , e 4 | | v St ] et E y,,@w y =g -
CETSM (France) 6952 28 e e e e e B RS e e O e e e 6w v e woow
CFT Paris-New York (France) 6,475 2.6
Direct United States (GB) 5,471 2.3







Germany




The United States

$ Y VAR THE GREAT WHITE FLEET

=THE INFLELUENCE OF

SEA POWER

UPON HISTORY,1660-17835




The USN and Early Friction with the Marconi Company
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The USN and Continuous Wave

Early view of the three towers of Radio Arlington that became a hazard to air-
craft in the Washington area.
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Henry Bradwardine Jackson (1855-1929)

An Early Jackson Receiver  agmiral of the Fleet Sir Henry
Bradwardine Jackson,
GCB,KCVO,FRS

Britannia Royal Navy College
Prior to moving on-shore in 1905

An Early Jackson
Transmitter



HMS Vernon
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Current view of site of HMS Vernon

HMS Vernon 1081




Jackson and Marconi
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Captain Henry Jackson on Guglielmo Marconi 1902
board Defiance in 1897.

Post Office Engineers with Marconi Equipment- 1897



Admiral Jackson and the Radio Research Board
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Edward Appleton Letter, Congratulating Admiral
Jackson on Award of Hughes Medal, November 12, 1926



Early Royal Navy Wireless Telegraphy Deployments

Station Marconi Sets Jackson Sets Totals
Channel Squadron 6 7 13
Mediterranean Squadron 5 20 25
Reserve Squadron 3 8 11
Port Guard Ships - 3 3
China Squadron 3 15 18
Cruiser Squadron 4 1 5
Shore Stations 8 4 12
Totals 29 58 87

Scheduled Royal Navy Deployment of Wireless Telegraphy Sets by December, 1901







Germany's Fears Justified
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ONLY THE NAVY CAN STOP THIS




The Zimmermann Telegram
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H.J. Round

Radio Location and the Battle of Jutland

284 ROUND: DIRECTION AND POSITION FINDING.

to produce & steady valve, unless success is obtainable
with & gas such as helium or neon. Curiously enough
& spectrum analysis of an old tube never showed any-
thing but hydrogen, but with hydrogen 1 was never
able to make a tube that was any good. A few tubes
‘were obtained which, after 1000 hours, would run
indefinitely as amplificrs or scillators withont any

flament battery. The flament was apparently being
heated by the high-tension battery, which was usually
400 volts.

Great credit is due during this period to Messrs.
Edison and Swan, Ltd., and particularly to M, Copeli
and his stafl, for the patience with which they carried
ant my instructions for making the valves.

Anathar souscs of error.

.
LONCITUDE

nicknamed * Vertical " This error was only small,
and save for the determination of its cause need not

| have been regarded. We noticed that the two 20ros
| shown in Fig. 2 were seldom opposite to one ancther,
| even if using only ane asrial of the Bellini-Tosi systen.
This was traced to a small * vertical acrial * receptive
power, chiclly due to the difference in the capacity of

oo —f

Fio. 2.

the prid of the valve to carth, and of its battery to

| earth, We corrected it at first by adding a small

condenser from the gnd to earth, the valve of the
apacity being equal to that of the battery to earth
Owing to the smallness of the error, however, this correc-
tion was not often applied.

I can probably explain the meaning of the ervor by
taking the simple case of a frame directly connected to
& valve (Fiy Such o frame s shown, if not con-

g 7
Quite early in 1915 anather error appeared which we | nected to the receiver, gets current induced in it which

Admiral John Jellico

\”

JELLICOY
1400, 31 May







Allied Expenditures and Total Mobilized Forces,

1914-1919.

War
Expenditure at
1913 Prices
(billions of
dollars)

Total Mobilized
Forces
(millions)

British Empire

23.0

9.5

France

9.3

8.2

Post-War Austerity In Britain

Russia

5.4

13.0

Italy

3.2

5.6

United States

17.1

3.8

Other Allies

-0.3

2.6

Totals

S1.7

40.7

THE COMMUNIST

Organ of The Communist League

Vol. L. No. L

MAY, 1919

TWOPENCE

Manifesto of The Communist League

The Communist League declares that the
working class in order to achieve its emanci-
tion must abolish the entire Capitalist
system of production, dmnlmnm\, and ex-
change. With it will disappear the Capital-
ist State and the division of
classes.
The new society will be a_ Co-operative
the land and the
sodirolied by

society into

The Cu-opcn\nt Campans being
on cconomic equality and the free

social relations of its members, the adult
members function as co-controllers in its ad-
ministration. As co-workers in its industries
ey are obedient to themselves as co-con-
troller:
w

the Co-operative Commormyealth in
place of a centralised state the whole social
order is decentralised and local councils com-
posed of delegates elected. The councils
linked together by means of a delegate con

_wress_and central administrative ~ council,

WORKERS' COMMITTEES AND
COUNGILS,

To effect the transformation from Capital-
ism to Communism the working class must
become the domi
lhrnugh a_period of time—the transition

eriod—sullicient to _establish social and

economic equality, it must function as a
Proletarian Dictatorship over the whole ‘of

i the revolution-which
oletariat control over
socety, the wocking cass, must form
awn politca] rgasisaion of the
‘cetablish. Communiai
viz. : the admmmrannn of industry.
organiation s bult up of Wi ockers” Com
mittees and C

A Workers' Committes is formed in each
industrial unit of workshop, mine, agricul-
tural district, etc., within a locality, and from
hue enenittocs, aad Comiticos of tnerme

loyed workers, delegates are appointed to a

ocal Workers® Coundll From these local
councils delegates are appointed to a Fed-
eral Council which meets w often neces-
sary, and from this Congress a central a
ministrative council s elected.

o Workens Comminsees deal with the

lass in oppusitin to the poliical orgarisa-
of the Copitalist class—the parta-

m...m mac Ultimately assuming all

power, they abolish the b

of Capitalism, and

Dictatorhip, under whi

the means of pro-
duction are scialsed, dum aboished, and

Communism esta form the
skeleton struct ire -»( |I|e l'\mn! ‘Communal
organisation of soc

THE COMMUNISTS.
ommunists are the propagandists of
the New Society. Their main activities are
centred cound the formation and work of the
Wekars’ Comiltings dnd Coi
s members of the working class the Com-.
munists enter these tees and Coun-
s, and by \hey agitation :md jueation
exte

tarians and at all times expose the futility of
the xmx..mmmy and Municipal franchise.

affirm that only by the direct indus-
trial action of its institutions—the
Workers' Committees and Councils—can the
working class defeat the class legislation of
Parliament, and ultimately secure control of
the means of production. The Communists




A Post—War Navy
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Washington Naval Conference
Nov 1921 — Feb 1922



The Imperial Network Debate

The Governments of Australia,
India (and probably the Union of
South Africa) desire to establish
direct communication with the
United Kingdom instead of by
2,000 miles steps as proposed in
the scheme of the Imperial
Wireless Chain now approved

Winston Churchill, Secretary of State for
the Colonies

We will put up a plant in Australia
which will communicate directly with
you, and every other dominion can do
the same

Prime Minister of Australia (Billy Hughes)



Rugby Radio Station

Aerial and Buried Earth Mat (dotted) -1926

Tuning Inductor



United States Post-War Prosperity and Political Will

It is a matter of common knowledge that the highly efficient
cable system of Great Britain is so closely co-ordinated with
the diplomatic and commercial interests of that country that
no message which might be of value to either the British
Foreign Office or the British Board of Trade is assured of
secrecy if at any point in its journey it passes over a British
line

Elihu Root Jr, Senator and attorney for Western Union

Our ships and merchant marine now have to depend
upon the courtesy of foreign controlled means of
communication to get home connections........ The
United States is connected on one side only. A new
system should be developed with the United States at
the centre

U.S. Postmaster General, A.S. Burleson






Continuous Wave and Broadcasting
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Post-War Radio Spectrum Regulation

We have witnessed in the last four or five months
one of the most astounding things that has come

under my observation of American life. This INTERNATIONAL RADIOTELEGRAPH
department estimates that today more than 600,000 CONVENTION OF WASHINGTON, 1927.
persons possess wireless telephone receiving sets,

INTERNATIONAL RADIOTELEGRAPH
whereas there were less than 50,000 such sets a CONVENTION AND GENERAL AND

SUPPLEMENTARY REGULATIONS.
year ago

Secretary of Commerce: Herbert Hoover opening address to the First

. Signed at Washington, 25th November 1927.
National Radio Conference (Washington 1921)

[Ratified by Great Britain, 29th December 1928.]
(GeNERAL Post OFFIOE, LONDON.)

LONDON:
PUBLISHED BY HIS MAJESTY’S STATIONERY OFFICE.
rehase {from TLAL, STATIONELY OFFIOR a tho following addresses
o e |dﬁi e Kiagairay, 2; 120, Georgo Strect, Edin burgh
ore Sireet, Magch “- Anass feat, Carail
Hhongh o ;‘Ilo Headlor,

1028.
(Reprinted 1920.)
Price 2s. 6d. Net.
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Marconi and Early Work on Short Waves

C.S. Franklin




The Voyage of Elettra
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The Sky Wave and Skip Distance for Short Wave Propagation



The Science of the lonosphere
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lonospheric Reflections:
Changing Frequency /Fixed Transmission
Angle
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lonospheric Reflections:
Fixed Frequency /Changing Transmission Angle
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Layers of the lonosphere — Electron Density



The Imperial Beam System

THE MARCONI
SHORT WAVE
BEAM SYSTEM

Pamphlet No. 242

MARCONI’S WIRELESS

TELEGRAPH COMPANY, LTD.
MARCONI ~ HOUSE, STRAND, LONDON, W.C.:2
Telephone No. : CITY 8710,

Telegraphic Address : “ EXPANSE, ESTRAND, LONDON
Codes :

Marconi, Western Union, Bentley’s, A.B.C. 4th & sth editions

Bodmin Transmitter




Marconi’s Risk with the Imperial System
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Beam Station Construction

Franklin Designed Beam Antenna Array at Dorchester Radio Station (UK)-
1928
New York Service




Royal Navy & US Navy
Different Attitudes to Short Wave

Photo # NH 83086 USS Seattle in Hawatian waters, circa 1923

Naval Research Laboratory
1923
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The Y Service

Y Service Aerial in England

Modern Day GCHQ HQs in Cheltenham



SIGINT in the North Atlantic U Boat War

Admiral Karl Donitz



52. U-Boat Situation.

North Norway
(Based on Z information up to
5.12.42)
Narvik
Trondheim
Bergen
Spitzbergen-Bear Island
Unlocated
Total

North Atlantic

(S/M Tracking Room estimate)

On passage northabout

NE Area (Iceland-Ireland)

NW Area
(Iceland-Newfoundland)

SE Area (Azores-Cape Verdes)

SW Area
(Azores-Antilles-Bermuda)

Canadian coast (Cape Race-
Cape Sable)

American coast (Cape Sable-
Florida)

Caribbean (Gulf of Mexico-
Guiana)

Biscay—Azorcs—Madeira—~Gibraltar

Biscay Ports

Total

South Atlantic
(S/M Tracking Room estimate)
N and E of Brazil
Cape Verdes Islands-Cape
Palmas
S Atlantic (return passage)
Cape Town area
Takoradi area
Total

Indian Ocean
(S/M Tracking Room estimate)

Week ending 7/12/42

30.11.42 7.12.42 I

4 3
3 4
7 9
9 6
1 1

24 23
1 -
4 3

11 12
5 6
3 7
4 13
\ 1
5 4

45 36

91 82

166 164
4 6
2 2
1 2
1 =
: 1
8 1

Partial List from Admiralty Tracking
Room 7 December 1942

HF/DF

HF/DF Antenna on a Corvette
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Wireless Deception
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Geography

Britain
* Imperial Responsibilities
* Focused on Point to Point Long Distance Wireless

* Royal Navy considered telegraphy and wide area coverage key
* Hobbled by conflicting demands of Colonies and Colonial Administrations

United States

e Territorial and Broadcast Focus
 Demands of Wide Spread National Population
* Focus on Broadcast Radio
 Demands for Audio and Voice
* Need for spectrum efficiency

e Contribution of rural populations and radio amateurs
* Equivalent contribution to that of Barnstormers to US Aviation



Technology Path
Britain
 Undue Marconi Influence

* Telegraphy focus

* Focus on spark techniques and a “Brute Force” approach
* Patent focus and loss of innovation

United States

* Open to alternative influences (Fessenden, Poulsen, Alexanderson, DeForest)
e Early adoption of Continuous Wave (Broadcast, Voice)

* Drive for Spectrum Efficiency

* Regulatory influence



Political Will

Britain
* Conflicts between state ownership (Post Office) and Commercialism

(Marconi Company)
* Created a huge barrier often based on personal egos

* Conflicts with newly independent minded Colonies
United States
* Strong Presidential Mandate

e Growing Nationalism coming out of WW1
* Example was attitude to American Marconi



Austerity and Social Change

Britain
* Highly indebted pressure on budgets
e Changing social priorities towards social programs (Health, Housing and Education)

e A stfrlong lobby against military expenditure and a belief in the absence of any near term
conflict

* The Navy forced into disarmament treaties rather than arms expenditures

United States

* Arise in Nationalism and the gaining of a virtual empire based on culture and trade
* An enhanced manufacturing capability built upon war effort

* The realisation of the importance of sea power for global trade leadership

* A secret plan to benefit from the Royal Navies need to base their strategies on Anglo-US
CO operation



Major Factors in the Transfer of Sea Power

The research revealed two major factors that had been understated regarding the
inter-war transfer of power between the Royal Navy and the US Navy

* Britain's adherence to the Marconi way

* The fact that between his introduction of wireless (1900-1905) and his recognition of Short
Wave (1924) he rather strategy and internal development to the Marconi Company which based
its strategy on his orginal patents and a telegraphy focus

Marconi’s twenty year absence from innovation
 US Political Will and Britain's flawed assumption that the United States was in all matters a
reliable and complete Ally with no aggressive agenda
* US focus on trade dominance and openness to wireless innovation from several sources
* A President who understood the connection between communications and sea power
Thinking the unthinkable



Thank You

Recommended further reading:

Winseck, Dwayne R., and Robert M. Pike. Communication and Empire: Media, Markets and Globalization, 1860-1930. Durham & London: Duke University
Press, 2007.

Headrick, Daniel R. The Invisible Weapon: Telecommunications and International Politics, 1851-1945. Oxford: Oxford University Press, 1991.

Aitken, Hugh G.J. The Continuous Wave: Technology and American Radio, 1900-1932. Princeton: Princeton University Press, 1985.

Other Peter Garland Naval Material

HMS Vernon Memorial: The Development of Wireless at HMS Vernon, https://www.vernonlink.uk/hms-Vernon.

Ports Towns & Urban Cultures: Why Maritime History Matters: Maritime Highways- A Personal Journey.

http://porttowns.port.ac.uk/author/garlandp/
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