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Abbreviations 

ACNS Assistant Chief of Naval Staff 
ACR Admiral Commanding Coastguard and Reserves 
ADNI Assistant Director of Naval Intelligence 
ADNO Assistant Director of Naval Ordnance and 
ADT Torpedoes 
Adm Admiral 
ADM Admiralty Papers 
ARTS Annual Report of Torpedo Schools 
BBC British Broadcasting Company 
BEF British Expeditionary Force 
BIR Board of Invention and Research 
BOT Board of Trade 
CAB Cabinet Papers 
CID Committee of Imperial Defence 
C-in-C Commander-in-Chief 
CLRC Cable (Landing Rights) Committee, BOT 
Cmd Command Papers 
Cmdr Commander 
CNS Chief of Naval Staff 
Co Colonial Office 
Cos Chief of Admiralty War Staff 
CW Continuous Wave 
DCB Distant Control Boat 
DCNS Deputy Chief of Naval Staff 
DER Director of Experiments and Research 
D/F Direction-Finding 
DID Director of Intelligence Division 
DNB Dictionary of National Biography 
DNI Director of Naval Intelligence 
DNO Director of Naval Ordnance 
DNS Director of Naval Signals 
DMD Director of Mobilization Division 
DOD Director of Operations Division 
DSIR Department of Scientific and Industrial 

Research 
DSD Director of Signals Division 
DTM Director of Torpedoes and Mines 
EHR English Historical Review 
FO Foreign Office 
FWO Fleet Wireless Officer 
GF Grand Fleet 
GPO General Post Office 
HMSO Her Majesty's Stationery Office 
HSS Head of Signal Section 
Hz Hertz; one cycle per second 
ICC Imperial Communications Committee 
ID25 Intelligence Division - Section 25 
IEE Institution of Electrical Engineers (formerly 

Society of Telegraph Engineers) 
IRE Proc Institute of Radio Engineers Proceedings 
10 India Office 
IWM Imperial War Museum 
JIEE Journal of Institution of Electrical Engineers 
JRSS Journal of Royal Naval Scientific Service 
JRUSI Journal of Royal United Services Institute 



Marconi Marconi Wireless Telegraphy Company Ltd 
MIlb War Office Cryptanalysis unit 
NID Naval Intelligence Department 
NHL Naval Historical Library 
NMM National Maritime Museum 
Parl Deb Parliamentary Debates 
PMG Postmaster-General 
PRO Public Record Office 
RAF Royal Air Force 
RCA Radio Corporation of America 
RE Royal Engineers 
RFC Royal Flying Corps 
RMLI Royal Marine Light Infantry 
Rm40 OB Room 40 Old Admiralty Building; Naval 

Cryptanalysis unit, later ID25 
RNAS Royal Naval Air Service 
RNVR Royal Naval Volunteer Reserve 
RSGB Radio Society of Great Britain 
R/T Radio-Telegraphy or Telephony 
SSS Superintendent of Signal School 
SOS International distress call 
S/T Sound Telegraphy 
SwS Shore Wireless Section 
Telefunken Gesellschaft fur Drahtlose Telegraphie 
T&C Technology and Culture 
Vernon Torpedo School Ship Portsmouth 
V/S Visual Signalling 
WO War Office 
W/T Wireless Telegraphy or Telephony 
WTSC Wireless Telegraph and Signal Company Ltd 
WTB Wireless Telegraphy Board 
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Chapter 3 Personnel and Orqanisation 1896-1918 

This chapter considers the implications of the new 

technology for the Royal Navy as an institution and the 

effects on personnel and organisation; in particular the 

recruitment, selection and training of naval ratings for 

W/T operators; the relationship between the operators and 

the technology - the interface between men and machines; 

the education and training of Naval officers; the career 

structures and promotion prospects of both officers and 

ratings, and the changing relationships between operators 

and officers, and Admiralty and Fleet, from 1896 to 1918. 

Physical accommodation of the new technology at sea 

had social and institutional parallels, as personnel and 

organisational ajustments became necessary. The initial 

receptivity of the Navy to W/T resulted from a degree of 

institutional flexibility. W/T was adopted to improve 

communications at sea and enhance traditional roles. But 

the technology altered the functions and structure of the 

Navy, with unintended consequences for the institution. ' 

Manning and training of W/T operators had implications 

for the organisation as technological change led to 

organisational and social changes in the Royal Navy. 

Need for Operating Staff 

Naval officers often pursued individual interests, 

ideas or theories. The wide discretion and personal 

.......... 
1 For unintended consequences of technical innovation 

see Rogers, E M, Diffusion of Innovations, 3rd ed, New 
York, 1983, p371ff. 
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responsibility of officers on distant stations followed 

from the lack of any means of direct supervision from the 

Admiralty. Yet even on home stations independently-minded 

officer-, had considerable autonomy within broad Admiralty 

parameters. The Victorian Navy was full of colourful 

characters who did not fit into conventional society or 

conform to typical images of establishment figures. 

Service life, far from requiring conformity, often bred 

great individualists and eccentricity. 

When Jackson received his first independent command 

in 1695, he had the opportunity to pursue his theories of 

using Hertzian waves for naval signalling. Z Defiance gave 

him access to the electrical apparatus and the staff of 

Torpedo Officers, artificers and electricians, proficient 

in working with electrical equipment, necessary for him 

to construct his first set of wireless apparatus. The 

instructional staff of the School in 1895 included Lieut 

WCM Nicholson, 3 Lieut Charles L Vaughan-Lee, 4 and Lieut 

Robert F Scotts. Nicholson was posted away in January of 

1896, shortly after Jackson'sexperiments had commenced, 

but he returned later as Commander in March 1898. 

I... ............................. .I.............. I ................ 
2 Jackson to Fahie, 30 June 1902; Fahie Papers, IEE. 

3 Later Adm Sir William Nicholson (1863-1932) Asst Sec 

CID 1905-08; Capt Vernon 1911-14; Empress of India 1914; 

Canada Jutland 1916; Rear-Adm 1916; Third Sea Lord 1919- 

20; Vice-Adm First Battle Squadron 1920-22; Admiral 1925; 

Retired 1925. 
4 Later Adm Sir Charles Vaughan-Lee (1867-1928) Cmdr 

1899; Capt 1904; Rear-Adm 1915; Admiral 1925; Retired 

1920. 
5 Later Captain Robert F Scott (1868-1912) Torpedo Lieut 

Majestic flagship Channel Squadron 1898-99; Cmdr 1900; 

Antarctic expedition Discovery 1901-04; Capt 1904; Naval 

Assistant to Second Sea Lord 1909-10; expedition to South 

Pole Terra Nova 1910-1912; died on return journey 1912. 
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In August 1896 three new officers, Lieutenants CF 

Sowerby,, SS Hall, ' and FG Loring8 joined the School. 

In January 1897 Commander FT Hamiltonr, joined as Second- 

in-Command, assuming command on 1 November 1897 when 

Jackson was posted to the British Embassy in Paris. 

During the period of nearly two years that Jackson 

conducted experiments at Defiance he gathered about him a 

small coterie of officers who came to share his personal 

interest in and enthusiasm for wireless telegraphy. When 

he left in November 1897, the work was carried on by the 

team he had created and inspired. Wireless telegraphy in 

the Royal Navy was not a one-man effort, destined to 

oblivion with Jackson's departure. Defiance became the 

,r 

first home of naval W/T and the 'Defiance System' as it 

became known continued because the necessary social and 

institutional infrastructure had been created there. 10 

However, only a handful of people then believed in 

the possibilities of W/T. 11 From the very beginning of 

6 Later Captain Charles F Sowerby, Indefati_qable 1916. 
7 Later Adm Sydney Stewart Hall (1872-1955) torpedo 

specialist; commanded Submarine Service 1906-10,1915-18; 
Rear-Adm 1919; Retired 1919; Vice-Adm 1925; Admiral 1929. 
8 Later Commander Frederick Loring (1869-1951) Lieut 
Camperdown sunk Tripoli 1893; qualified Torpedo Lieut 
1896; expert in W/T; I/c Admiralty Shore Wireless 
Stations 1902-08; Admiralty delegate International W/T 

Conference Berlin 1906; Retired Commander RN 1910; 
Inspector of W/T Post Office 1908-30; PO delegate W/T 

Conference London 1912; Assessor W/T Board of Trade; 

Director of International Marine Radio Company. 

9 Later Adm Sir Frederick Tower Hamilton (1856-1917) 

Cmdr 1892; Defiance 1897; Capt 1898; Excellent 1905-07; 

Rear-Adm 1907; Inspector of Target Practice 1907-09; 5th 

Cruiser Sqn 1909-11; 2nd and 3rd Fleets 1911-13; Second 

Sea Lord 1914-16; Admiral 1916; C-in-C Rosyth 1916-17; 

Died 1917. 
10 On the social location of technological innovation see 

Aitken, HGJ, The Continuous Wave, Technolo_qy and 

American Radio, 1900-1932, Princeton, 1985, p15. 

11 Jackson to Fahie, 30 June 1902; Fahie Papers, IEE. 
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his Pioneering work Jackson faced a shortage of skilled 

personnel. As a torpedo expert, and a member of the 

Institution of Electrical Engineers since 1883, Jackson 

had acquired both a theoretical knowledge of electricity 

and magnetism and a practical understanding of telegraphy 

and morse code. In the Torpedo Schools and Depot Ships, 

such as Defiance, as later in Vernon and Vulcan., he had 

skilled electrical artificers to construct and maintain 

the telegraphic apparatus. But operation of the system 

involved acquisition of new skills, through trial and 

error and practical experience. There was little in 

theory or text-books to guide them, no prescribed path to 

follow, no pattern of instruction or teaching manuals. 

The only precedents were traditional rules of naval 

signalling, and practical experience gained from the 

operation of electrical telegraphs and submarine cables. 

Jackson was in uncharted waters with respect to the 

technology, organisation, procedures and methods adopted. 

He invented and improvised rules, distilling trial-and- 

error results into a set of principles incorporating the 

best practice for the Royal Navy. Although he did not 

write the Naval Manual for Wireless Telegraphy, Jackson 

was responsible for collating and codifying much of the 

information. '- The Royal Navy was 'learning-by-doing, in 

12 The earliest examples of Naval W/T Instructions are: 
'Memorandum of Instructions for installing a set of 
Wireless Telegraph Instruments, &c., on board one of H. M. 

ships after the necessary fittings have been made to the 

masts and ship', Admiralty, 1 Feb 1900; and the 'Handbook 
W4 

of Instructions for the Conduct of Signalling by Ireless 
Telegraphy', Admiralty, 1 June 1901. NHL. 
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the design and manufacture of apparatus, and 'learning- 

by-using, in the operation of the system. 

After the 1899 manoeuvres, Jackson recommended the 

establishment of schools to train operators at Defiance, 

Vernon and Vulcan. With Marconi he drew up a syllabus for 

the instruction of naval wireless operators, suggesting 

that two fully trained signalmen should be allocated to 

each installation, and that seamen who qualified as 

operators should be awarded a small additional payment in 

recognition of their new skills. 13 Jackson's concern for 

adequately trained operators was echoed by Lieut Salway: 

It appears to me that any average electrician and 
good telegraphist could manipulate the instruments 
when once adjusted; but that the initial adjustment, 
and also any readjustment requires a very fully 
qualified expert, well acquainted with the 
intricacies of the whole system. 14 

Initial adjustment of the untuned apparatus then in 

use was vital and the requirement for skilled operators 

perceived as essential to the functioning of the system. 

The importance of skilled personnel was indicated by the 

Marconi Company's insistance that only its own trained 

staff should install and operate the apparatus, and 

accompany every installation. The Company provided a 

complete service comprising apparatus and operator to its 

commercial customers, both prudent and practical when the 

technology was new and unproven. But the prospect of 

civilian staff aboard naval vessels caused consternation 

at the Admiralty. There was concern for their safety in 

-the event of hostilities, and the potential threat to 

13 .., ..... Ja .c. k.. s on to C-in-C, 10 Aug 1899; ADM116/523- 

14 Report by Lieut Salway; ARTS 1899. 



142 

security was considered unacceptable, if civilians were 

in charge of apparatus capable of communicating with 

unauthorized or even enemy stations-! ' 

To maintain naval discipline and security, the Navy 

had to have its own operators and work the system itself. 

To ensure Naval autonomy the Admiralty insisted that 

Naval ratings carried out the demonstration when Marconi 

conducted trials between Portland and Portsmouth in 1900. 

The sets taken over from the Army in South Africa 

were also accompanied by Marconi operators, but after 

several weeks of practice the Captain of Thetis reported: 

The signal and torpedo staff of this ship are now 
fully qualified to work the instruments without the 
constant supervision of a representative of 
Marconi's Wireless Telegraph Company Limited. 16 

The Naval manoeuvres of 1900 revealed further the 

shortage of operators. The Captain of Ariadne reported: 

The number of qualified signalmen is quite 
insufficient to attend to the working of the 

wireless telegraphy in addition to their ordinary 
duties, when cruising with a squadron; and ships 
fitted with this apparatus should have at least two 

signalmen who have been through a telegraphy course, 
in addition to the ordinary staff. 17 

The work of operating the W/T apparatus devolved 

upon Signalmen, while the construction and maintenance 

remained with the artificers and electricians of the 

Torpedo Branch. Both regarded W/T work as additional to 

normal duties, which was only to be expected as the new 

technology had to be accommodated into the existing 

organisation and manning of ships. But as the apparatus 

became more complex and the system more specialised in 

15 Memorandum by DNO, 6 Jan 1900; ADM116/567. 

16 Report from Captain of Thetis; ARTS 1900. 

17 Report from Captain of Ariadne; ARTS 1900. 
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its operation ad hoc expedients were unsuitable. The need 

for additional staff and special training became obvious. 

The need for a separate class of W/T Operators was seen 

as essential to the development of W/T in the Royal Navy 

by the small band of dedicated officers. The urgent need 

for more trained operators, and a due regard for economy, 

was emphasized by Lieut Everett: 

the coal saved by the use of W/T, to say nothing of 
the valuable time gained by getting important 
information in, will more than compensate for the 
expense of the extra signalmen. 18 

Everett, as Flag Lieutenant, and Commander Scott, Torpedo 

Officer aboard the flagship Majestic, were especially 

praised by the Vice-Admiral Commanding Channel Squadron 

during the manoeuvres 'for their endeavours to get the 

system to work properly'. Everett was responsible for 

drawing up the regulations for signalling procedure which 

prevented the occurrance of much confusion. 19 Lieut Bird 

in Diadem and Cmdr Nicholson in Blake were mentioned as 

contributing to the success of W/T in 'A' Fleet. 20 

However, co-operation was not always conspicuous. 

Because of the auxiliary status of W/T, a division of 

functions between the technical and operational branches 

occurred; responsibility was divided between the Torpedo 

............. 18 Report from Lieut Everett, 13 Aug 1900; ADM116/595- 
19 Later Adm Sir AF Everett (1868-1938) Superintendent 

of Signal School 1901-04,1906-08; Captain of Fleet and 
Commodore 12ý class staff of C-in-C Home Fleet and Grand 

Fleet 1914-15; Naval Assistant to First Sea Lord 1915-16; 

Naval Secretary to First Lord 1916-18; Rear-Adm 1917; ADC 

to King 1916-17; 4th Light Cruiser Sqn 1918-19; C-in-C 

China 1924-25; Admiral 1925. 
from Vice-Adm Commanding Channel Sqn; ARTS 20 Report f 

1900. 
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Officer, in charge of the apparatus, and Flag Lieutenant 

or Signal Officer, concerned with the operational system. 

As electrical apparatus, W/T came under the Torpedo 

Officer, who was not always cognisant of the Service Code 

and signalling procedures. But as a means of signalling, 

W/T was within the province of Signal Officer, who might 

be unfamiliar with the technical problems of electricity 

and -telegraphy. The division of responsibility reflected 

the dualistic nature of W/T, both a technical system and 

an operational system. The difficulty in reconciling the 

two aspects of W/T occupied the Royal Navy for 20 years. 

The development of W/T within the Torpedo Branch of 

the Navy was not accidental. The affinity with other 

electrical apparatus and expertise was evident enough. 

Moreover, the original impetus for W/T stemmed from the 

threat posed by torpedo craft. Yet once the institutional 

link between torpedoes and W/T had been established, the 

association became difficult to sever, and in consequence 

W/T retained the attribution of materiel as a technical 

subject. W/T was not at first perceived or appreciated by 

all as an instrument of command and communication and not 

always accorded operational significance. 

Among officers with direct experience, W/T was seen 

and understood as an integral system of men and materiel 

with both technical utility and operational value. 

Understanding that the new technology was not just a 

technical problem came quicker to some than to others. As 

an administrative department, the Admiralty dealt with 

financial and technical aspects, which were more easily 
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understood than the aethereal nature of signalling 

without wires or aspects of naval strategy. In June 1901, 

Jackson, then in Vulcan at Malta, wrote to Marconi: 

I had a hard fight, after leaving the 'Juno', to get the Admiralty to take up wireless telegraphy 
seriously, thc-gh it is now being done and rather jý'ur'riedly, so that we suffer from want of skilled 
operators. Though we do our best in the 'Vulcan' to 
train as many as possible and have had some great 
successes in working it on this station. - 

One limiting factor which therefore determined the rate 

of development, diffusion and deployment of W/T in the 

Royal Navy was he supply of suitably qualified operators. 

Personnel proved to be one of the most difficult problems 

for the Navy to solve. The Admiralty or the Navy could 

not be blamed for failing to see how the new technology 

would develop in the future or what it implied. The 

problem for technological innovation is unpredictability. 

Recognition for W/T Operators 

The close relationship between the Royal Navy and 

the Marconi Company did not blind the Service to other 

developments by British operators, such as the Lodge- 

Muirhead Syndicate, and foreign competitors, such as 

Telefunken in Germany or Fessenden and De Forest in 

America. In October 1903 Post Office trials with the De 

Forest system between Holyhead and Dublin, achieved a 

speed of 30 words per minute. Admiralty representatives 

observing the demonstration reported: 

There is nothing in the De Forest System which 
cannot be applied to our own installations by 

I ......... . .............. 
21 Jackson to Marconi, 3 June 1901; Marconi Archive, 
HIS133. 
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substituting alternators for accumulators and 
magnetic detectors for coherers. 22 

The use of magnetic detectors, such as Marconi's 

'Maggie,, required headphones rather than the printer 

employed with a coherer. The coherer-printer arrangement 

was slower and less reliable, but a printed record could 

be examined and verified by a Signals Officer. Magnetic 

detectors and headphones were faster and more reliable, 

but since no permanent record was made it placed much 

more reliance upon the skill and judgement of the 

individual operator. The Navy faced a dilemma: to retain 

the existing system or move towards the adoption of the 

new method which raised questions about the quality of 

naval operators. 

Which arrangement is best depends on the training of 
the operators. With our present operators we cannot 
afford to dispense with the coherer and recording 
arrangement. But there is no doubt that the De 
Forest arrangement (ie. alternator and telephone) 
combined with operators of the calibre working at 
Holyhead, would be more suitable for war purposes 
than our present Marconi arrangements and Service 
operators. 23 

Initially, the Royal Navy found magnetic detectors 

unsuitable not for technical reasons but through lack of 

sufficiently skilled operators. Operators had to listen 

carefully for faint clicks in the headphones, 'read, and 

transcribe the signal with care, speed and accuracy. 

operators required good aural discrimination, manual 

dexterity and technical knowledge, considerable 

imagination, anticipation and judgement to interpret 

meaningful signals from interference or atmospherics. W/T 

I ............... .......... II.................................................................................. 
22 Report by Lieuts Yeats-Brown, Vernon, Davis, Defiance, 

and Loring, Admiralty, 2 Dec 1903, ARTS 1904. 

23 ibid. 
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operators had to be intelligent, educated and trustworthy 

individuals; not only literate and numerate, but capable 

also of making quick, sensible decisions, and keeping 

confidential information. 

Operators became vital human components in the naval 

communications system. Not only was great skill required 

to 'read' morse signals by ear, but Officers had to rely 

on the skill, judgement and common sense of the operator. 

To an unprecedented extent important information was 

entrusted to naval ratings, but there was a prejudice 

against placing so much responsibility upon signalmen. 

higher calibre of seaman was required from among 

Signalmen, Torpedo Artificers and Electricians for the 

operation, care and maintenance of W/T apparatus. The 

need for higher standards of recruits and better 

education and training were reported to the Admiralty. 

The common seaman had traditionally been regarded 

with disdain, if not contempt, brawn not brain was most 

important and life was hard. But there were efforts to 

improve the conditions of service life. Many reforms 

began at the end of the nineteenth century were carried 

through under Fisher as Second Sea Lord, 1902-03, and 

First Sea Lord, 1904-10. The introduction of W/T raised 

new expectations among both officers and ratings, pay and 

promotion prospects increased, technical proficiency grew 

and a sense of professionalism emerged in the Service. 

Shortly before departing in Duncan, Jackson with 

Commander Payne2- and Lieut Loring visited Marconi's 

24 Later Vice-Adm CR Payne (1874-1952) Torpedo Lieut 

Vulcan 1900-02; Lieut i/c W/T Dept Vernon 1902-04; 
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Chelmsford Works to view the new syntonic system. Their 

report contained important comments and recommendations, 

including that 'all ships fitted should have three 

Wireless Telegraphy ratings in peace, and an additional 

one in war,. Furthermore they concluded: 

It is our opinion that a few (generally speaking) 
efficient sets of Wireless Telegraphy well cared 
for, and with sufficiently large staff kept in 
continual practice, are better than three times the 
number of sets with an insufficient staff, seldom 
practiced and overworked in times of emergency. 25 

They emphasized the role of organisation, training and 

practice for the efficient operation of Service W/T. 

It must be also borne in mind that without careful 
organisation and continual practice, no good results 
can be expected from the system however efficient 
and well tuned the installations fitted may be, and 
that intelligent men, well trained and interested in 
this work, will make more use of fairly good 
instruments than untrained and unpracticed men will 
make of the best installations that can be fitted. -'o 

The opinion of technical experts and members of the 

materiel school counted highly in assessing the value of 

-the human element in technological innovation. The report 

encapsulated the essential problem for the Royal Navy as 

the supply of operators. 

Vernon's main function was the training of officers 

and senior ratings in torpedo work, which included W/T. 

In 1903 the Admiralty specified that the First Course for 

Torpedo Lieutenants should include two weeks W/T 

.......... . ........................ 
Torpedo Cmdr Duncan 1903; special W/T Duties 

Mediterranean and Channel; Cmdr i/c W/T Dept Vernon 1906; 

Furious 1908; Capt Vindictive 1914-15; Head of Signal 

Section, War Staff 1916-17; Suffolk 1917-19; Vernon 1920- 

22; Malaya 1922-23; ADC to King 1922-23; retired 1925. 

25 Report of Inspection of Marconi Company's Works and 

Wireless Telegraphy Stations, by Captain HB Jackson, 

Lieut(T ,)CR 
Payne, and Lieut(T) FG Loring, 29 Sep 1903; 

ARTS 1903. 
26 ibid, p117. 
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instruction during the fifteen weeks of training at 

Vernon. z-,, Specialist qualifying courses in W/T were also 

given to officers and some Petty officers. During 1904 

over 300 Signal officers and Signal ratings qualified in 

W/T work after passing through Vernon. Training of junior 

ratings and reservists was carried out at Defiance. Yet 

despite a large number of men trained in W/T, the demand 

for operators was constantly outpacing the supply of 

suitable personnel. 

The development of W/T depended as much upon the 

quality of recruits, educational standards and training 

methods as on the apparatus employed. The Admiralty 

learnt that personnel, not technical issues, set limits. 

The Navy could not afford to invest in new technology, 

without making an equivalent investment in the personnel 

to operate it. The Navy needed to train W/T operators to 

a high standard, who would be reliable under stress and 

withstand the severe pressure of war. 

The introduction of W/T can be located in a wider 

context of change and reform affecting the Royal Navy 

during the first decade of the twentieth century. The new 

technology rapidly became obsolete, Dreadnou_qht was 

virtually obsolescent by 1914. Fisher's reform of the 

entry, education and training of young officers, and his 

concern for the welfare and morale of the lower decks, 

constituted a greater contribution to the Navy than his 

materiel reforms. 

2 .. 7A. dmiralty Circular Letter N. 11093,21 Dec 1903. 
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As Second Naval Lord in 1902 Fisher introduced the 

Selborne Scheme for the common entry and training of all 

Executive, Engineer and Marine officers. The scheme was 

opposed within the Navy and contributed to the feud 

between Fisher and Beresford. But the principle of common 

entry persisted, although the scheme was modified, partly 

because of the increasing demands for specialists as a 

result of the many new technological changes. The 'social 

problem' remained the status of Engineer Officers, who 

were regarded as 'equal but after' Executive Officers. -, ý, 

The anomalous position of W/T in the Navy reflected 

changing conceptions of the naval officer and his duties. 

The introduction of torpedoes created a new specialism, 

alongside the traditions of Navigation and Gunnery in the 

Executive Branch of the Navy. The increase in electrical 

apparatus aboard ships from the 1880's onwards led to the 

development of a sub-specialism of electrical engineering 

within -the Torpedo Branch. The development of W/T fell 

between the Torpedo Branch and the duties of the Flag 

Lieutenant. Signalling did not become a recognised 

specialism for Executive Officers until ambiguities in 

the relationship between W/T and visual signalling (V/s) 

created the necessity to distinguish between the methods. 

The introduction of submarines and subsequently 

aircraft led to the formation of two more specialist 

branches. Though many of these specialisms became highly 

technical in their own right, the distinction between 

28 See Marder, A J, From Dreadnought to ScaPa Flow, The 

Royal Navy in the Fisher Era, 1905-1919,1,1961, pp46- 

51; also Lewis, M, The Navy of Britain, London, 1948, 

ppl97-199. 
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Executive and Engineer Officers persisted. The Engineer 

Branch had different origins from the military or 

Executive branch and was concerned almost exclusively 

with mechanical, steam engineering, 'making the ship go,. 

Electrical engineering and the technical aspects of 

signalling, gunnery and torpedo work remained functions 

of Executive Officers. Jackson was the most notable 

'electrician' in the Navy, although the term was not 

always used kindly. 

The Torpedo branch retained responsibility for all 

electrical work aboard ship, including W/T apparatus. The 

division of responsibility for W/T signalling between 

Torpedo and Signal Officers reflected a struggle for 

control and proved a serious obstacle to the effective 

use of W/T in the war at sea. As late as 1910 Captain 

Hugh Evans-Thomas commented on the summer manoeuvres: 

In view of the ever increasing importance of the 
methods of communication with respect to the 
rapidity and certainty of action, and extension of 
the employment of Wireless Telegraphy, signalling 
renders a sp, ecialist Signal Officer essential for 
every ship. The strain of war upon all Officers and 
men will be unceasing and very heavy. It is worse 
than illogical to put one of the most vital duties 
in the chain of war efficiency, viz - communication, 
and a duty that is essentially continuous, upon 
officers who have a very considerable amount of 
other routine work to perform. It appears to be of 
the utmost importance that the question of the 
provision of a signal and telegraphist staff should 
be fully considered with the least possible delay, 
so that the organisation and efficiency of the 
personnel shall be adequate to make the most of the 
technical developments. "ý 

The organisation, manning and training of W/T 

operators remained perennial problems for the Royal Navy. 

29 Evans-Thomas, Bellerophon, Portland, 7 July 1910; 

ADM1/8120. 
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Wireless Telegraphy Branch 

Development of the new technology did not end the 

innovation process; the technology had to be integrated 

into the operational system and institutional structure 

of the Royal Navy. Following adoption, adaptation and 

accommodation, W/T had to be assimilated into the 

existing organisational structure and cultural ambience 

of the Royal Navy. 

While apparatus was continually being improved and 

upgraded, the training and supply of operators remained a 

problem. Manoeuvres in 1906 indicated the 'need for a 

wireless school, where the training of operators and the 

organisation of methods could be properly developed'. 30 

After poor performances during the combined exercises in 

February 190631, the Admiralty turned to the manning and 

training of W/T operators. A 'Committee on the Entry and 

Training of Operators for Wireless Telegraphy in the 

Royal Navy' was appointed on 16 March 1906 under Captain 

AE Bethell, 32 ADT, to consider: 

(i) the best method of obtaining operators for 
Wireless Telegraphy for service in the Navy, on the 

assumption that they need not be trained 

mechanically; (ii) the pay and prospects that should 
be offered to obtain a suitable class of recruit, 
having due regard to the needs of the Service and 

30 Bradford, E, Life of Admiral of the Fleet Sir A. K. 

Wilson, London, 1923, p208- 
31 See Chap 4, p196. 
32 Later Adm Sir Alexander Bethell (1855-1932), entered 
Royal Navy 1869; Sub-Lieut 1875; Lieut 1878; Cmdr 1891; 

Capt 1898; ADT 1903-06; signatory of International W/T 

Convention, 1906; Rear-Adm 1908; DNI 1909-12; C-in-C East 

Indies 1912; Vice-Adm 1913; Commandant RN War College 

1913-14; commanded battleships 3rd fleet 1914; commanded 

Channel Fleet 1915; C-in-C Plymouth 1916-18; Admiral 

Commanding Coastguard and Reserves 1918; retired 1918. 
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the conditions prevailing in these respects in the 
Signalling and other Branches of the Service; (iii) 
the method of training such operators; and (iv) the 
facilities if any that should be offered to men 
already in the Service for training and transfer to 
the new rating. 

The Committee was charged 'to bear in mind the necessity 

for due economy', and to consider the 'immediate as well 

as future requirements'. 33 

At the first meeting on 22 March 1906 the Committee 

agreed on the need for a separate branch to be formed. 

Proposals for the new scheme were drawn up and the report 

submitted in June. The conclusions were revealing. Though 

the introduction of wireless telegraphy into the Navy was 

of comparatively recent date, every new ship before 

commissioning was equipped with the necessary apparatus 

as a matter of routine. As the combined manoeuvres had 

revealed it was not materiel that was at fault, but 

rather the supply and training of personnel. In the 

opinion of the Committee: 

the increase in numbers and skill of the operators, 
and generally the organisation of the Wireless 
Department i-,. 

-ships 
of the Fleet, have not kept pace 

with the rapid improvements in the instruments. 

The Committee attributed this lunsatisfactoriness, to the 

fact that: 

hitherto Wireless Telegraphy has been regarded 
afloat as being still in the experimental stage, and 
has not, or until very recently had not, taken its 
proper place as a regular means of communication. 34 

.... .............. 
33 Members: Capt the Hon AE Bethell, chairman; Capt FF 
Haworth-Booth, ADNI; Lieut Harold Escombe, Signal School, 
Portsmouth; Lieut AU Moore, Vernon, succeded by Cmdr CR 
Payne; Mr B Hoskyns-Abrahall, GPO; Mr WJ Evans, Naval 
Branch; and Mr H Eastwood, Secretary. Terms of Reference, 

Report of the Committee on the Entry and Training of 
Operators for Wireless Telegraphy in the Royal Navy, p2; 
P709, NHL. 
34 ibid, p5. 
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The most skilled and senior Signal ratings qualifed 

in W/T work were also in demand for other forms of 

signalling, therefore: 'Wireless Telegraphy afloat is at 

present handicapped by reason of the lack of a sufficient 

number of trained operators employed solely on Wireless 

duties'. The Committee recommend that: 

a separate Wireless Telegraphy Branch should be 
established on board ship, with its own operators, 
who should be borne and employed exclusively for 
Wireless Duties, and should be under the supervision 
of the Torpedo Officer. 3-ý 5 

The new branch was initially created from existing 

Seaman, Signalman and Torpedo Branches, but without its 

own officers; it was to remain subordinated to Torpedo 

Officers afloat. W/T operators were to be employed with 

the electrical party under the Torpedo Officer when not 

in the Wireless Room. Wireless telegraphy had still not 

escaped from its formative association with the Torpedo 

Branch. The dominant conception was still of W/T as 

apparatus allied to other electrical equipment, rather 

than an instrument of command. The Committee recognised: 

wireless is essentially on the same footing as 
vis . ual signalling inasmuch as it is equally a means 
of communication from ship to ship, or from ship to 
shore. The conditions, however, under which it is 
carried on are entirely different from those of 
visual signalling. The operator is isolated in a 
quiet room, and works with complicated and delicate 
electrical instruments. 3- 

on the qualifications for the new rating the 

Committee laid particular stress on the necessity for 

'good hearing ... rendered essential by the adoption of the 

magnetic detector'. Also 'some knowledge of electricity, 

. ......... . ...... I .............. . ....... . .. 
35 Ibid. 
36 ibid. 
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was considered essential for working and adjusting 

instruments and executing minor repairs. 

Wireless Telegraphists would be Combatant Ratings, 

entering as Boys and trained in Ganges or Impregnable. 

After eleven months initial training Boy Telegraphists 

would be posted to a ship, where they could progress to 

Ordinary, Able Bodied and Leading Telegraphist, Petty 

Officer, Chief Petty Officer and Warrant Officer, with 

further promotion ultimately to commissioned rank as 

Lieutenant. It was estimated that the establishment 

should provide for 155 ships by 1 January 1908. 

Table 6 Establishment for the W/T Branch 1908 

Lieutenant (promoted from WO) 2 
Warrant Officer 14 
Chief Petty Officer 25 
Petty Officer Telegraphist 155 
Leading Telegraphist 107 
Ordinary/AB Telegraphist 310 

Tota 1 613 

Source: Report on Entry and Training, pp6-8. 

The Committee recommended that each ship should have 

four W/T ratings, three in smaller vessels, and the full 

complement to be borne in both war and peace, as it would 

be practically impossible to draft additional ratings on 

mobilization. To provide the new complement it was 

proposed to reduce the Signal Branch by an equal number. 

To reach the required establishment by 1908 it was 

necessary to draft up to 100 men a year for 1906-7 and 

thereafter 50-55 Boys a year would be taken. Initially, 

there would be good prospects of promotion for those 

skilled men who entered the new branch. But to satisfy 

the immediate shortage two additional routes were open: 
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Telegraph Messenger Boys from the post office would be 

recruited and trained and Men already in the Service 

would be able to turn over to the new rating. To 

encourage turn over new rates of pay were offered in 

accordance with the recommendations of the Committee on 

Substantive Pay and Allowances for Petty Officers of 

1905. The scale ranged from 6d per day for a Boy 

Telegraphist, 2nd Class, up to 5s per day for a CPO 

Telegraphist with 6 years service. 3ý 

The Committee noted: 

an increase of expenditure of less than ýE100,000per 
annum will not be considered too high a price for a 
scheme which will allow three or four competent 
operators to each ship, in place of the two borne at 
present, and which will, it is hoped, supply the 
necessary organisation for the entry and training of 
W. T. ratings in the Service. 38 

The Bethell Committee marked another step in the 

history of Naval W/T. It represented the culmination of a 

decade of Naval W/T, begun by Jackson as a lone pioneer, 

and carried forward by a dedicated corps of 600 men. The 

ideas expressed in the report embodied a conception of 

W/T in the Service that owed its origins and inspiration 

to Jackson's pioneering work. Others had since followed 

in his footsteps, but he had been the first to identify 

the need for specialist training, constant practice and 

joint exercises, standardization of apparatus and methods 

throughout the Navy, adherence to strict signalling 

procedures, and the necessity for rules and regulations 

for the conduct of maritime signalling. He first pointed 

out the potential benefits to the Navy of adopting W/T. 

37 ibid, p13. 
38 ibid. 
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His expertise, experience and enthusiasm, whether afloat 

or at the Admiralty, ensured W/T became a subject for 

serious study by all Naval officers. 

Bethell's attention was diverted by the proceedings 

of the Second International Radio-Telegraphy Conference 

held in Berlin during October 1906.3' In December he left 

the Admiralty, replaced by Captain Currey40 as ADT, who 

oversaw formation of the Wireless Telegraphy Branch 

during 1907. Introduction of the new Class of Wireless 

Telegraphist was executed by Admiralty Order-in-Council 

No 179 of 12 August 1907, which stated: 

The development of Wireless Telegraphy in Fleet 
necessitates the establishment of a separate class 
of Wireless Telegraphy Operators as distinct from 
the visual Signalling Bral. ch. 4- 

The Wireless Telegraphy Branch was formally established 

on 1 October 1907. 

Naval W/T Organisation 

In October 1907 a conference of Fleet officers at 

Vernon considered future improvements in W/T resulting 

from experience gained during manoeuvres in the North 

Sea. 41, The 1907 manoeuvres, conducted with the existing 

staff, took account of lessons from 1906, and served to 

underscore the crucial importance of the operating staff: 

39 See Chap 5, pp258-66. 
40 Capt B Currey, ADT 1906-08; 

41 Admiralty Order- in-Counc iI No 179,12 Aug 1907; NHL. 

42 Conference Vernon, 31 Oct 1907; Cmdr CR Payne, 

Vernon; Lieut(T') FG Loring, stafil of Admiral Commanding 

Coastguard; Lieut(T) AU More, Dreadnou_qht, Home Fleet; 

Lieut(T) AE Silvertop, DNO Dept; Lieut(T) the Hon RAR 

Plunkett, Kin_q Edward VII, Channel Fleet; Lieut(T) R 

Fitzmaurice, Exmouth, Atlantic Fleet; Capt AF Everett, 

Signal School, Portsmouth (in attendance); ADM116/1061. 
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'The factor on which the success of W/T communication in 

a large fleet depends is personnel'. Furthermore: 

No mechanical device for recording messages can 
equal the reasoning powers of an intelligent man, 
and the rapidity and reliability of W/T during the 
manoeuvres was the result of the co-operation of all 
the Operators of the Fleet, working together under a 
common procedure, and adhering to the rules by which 
alone interference between friendly ships can be 
avoided. 43 

Attitudes had changed since the introduction of 

aural reception in 1903. The role of the operator was 

recognized and valued as vital to the naval communication 

system. The need for more men to be trained for W/T 

duties was forcefully expressed: 

There is no doubt that at the present moment the 
weak point is the lack of Operators, who require to 
be rapidly increased in numbers, as the strain on 
them, especially in Flag Ships, is so great that, 
unless the present staff is considerably increased, 
the men will be incapable of bearing the mental and 
physical strain for more than a few days after the 
outbreak of war. 44 

A new factor not previously apparent was identified, 

the stress and fatigue caused by long periods of intense 

concentration, listening and deciphering morse signals 

from static interference or even 'jamming'. The human 

element proved to be the most vulnerable as well as the 

most important part in the communication system. 

The Admiralty revised regulations for use of Service 

W/T apparatus to transmit and receive private messages. 

Telegrams could be despatched from any man-of-war, by 

permission of her commanding officer, so long as such use 

did not contravene regulations made by the senior officer 

of the squadron or fleet for the conduct of W/T 

.. ' ........................... 1. ............... .............. I ............................ II.................... - 
43 Report of Conference, 31 Oct 1907; ADM116/1061. 

44 ibid. 
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signalling. Telegrams sent from ships to naval shore 

stations were free of cost, but onward transmission by 

the GPO network had to be paid in advance. The facility 

was encouraged because it provided W/T operators with 

additional practice, familiarity with the apparatus and 

procedures and regular contact with the staff of the 

naval shore stations with whom they would communicate in 

war. Moreover, the service was a good way of maintaining 

morale, especially on long commissions, when mail was 

frequently delayed between ports of call. 4E, 

Increasing use of W/T had further repercussions on 

fleet staff organisation. Fleet Wireless Officers (FWO) 

were appointed in 1908 to supervise W/T work, instruction 

of operators, tuning of instruments in each ship, and the 

conduct of W/T exercises in squadrons and fleets. In the 

Home, Channel, Atlantic and Mediterranean Fleets 

Lieutenants (T) were appointed, while suitably qualified 

Marine Officers were appointed in other fleets. 4b 

The Admiralty devised a scheme to take over, wholly 

or in part, such commercial stations as did exist. These 

were to be manned by operators from the new Fleet Reserve 

or by Coastguards. Private messages were still taken to 

provide additional practice for operators. Part of the 

scheme provided for manning of stations by Royal Naval 

Volunteers during war conditions, when Reservists would 

be required by the Fleet. Training ships, Satellite at 

North Shields and Calliope on the Upper Tyne, were 

equipped with W/T apparatus, and Volunteers were 

45 The Times, 22 Aug 1907, pg. 
46 The Times, 10 Feb 1908, p12. 
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encouraged to undergo periods of training in the coast 

Stations to familiarise themselves with the W/T 

arrangements so as to be prepared in case of war. 4- 

In 1909 the Post office assumed control of all shore 

wireless stations previously operated by Marconi. 4'-'. In a 

further move the Admiralty established a number of new 

W/T stations around the coast of Britain, particularly on 

the east coast, which was poorly served by commercial 

stations and where the increasing menace from Germany was 

most apparent. Stations was erected at Humberstone, near 

Grimsby and at Wick, where the Home Fleet made anchorage. 

W/T operators formed a valuable human resource which 

the Navy became reluctant to lose. Early in 1909 the 

Admiralty formed a special reserve of W/T operators, and 

encouraged telegraphist ratings to enrol in the Royal 

Fleet Reserve on completion of their first continuous 

engagement. Men were required to follow their skill as 

wireless operators in civilian life to maintain their 

level of proficiency, if and when they were required to 

return to the Service. To improve their chances of 

obtaining civil employment, arrangements were made with 

the Post Office to examine them and grant certificates in 

commercial wireless telegraphy. 4-- 

There was a regular exchange of personnel between 

the Royal Navy, Post Office and Marconi Company as GPO 

Telegraph Boys became Royal Navy Boy Telegraphists and 

ex-Naval ratings joined the Post Office or Marconi. Madge 

47 The Times, 8 June 1908, p9. 

48 Sturmey, S G, The Economic Development of Radio, 

London, 1958, pp57-8. 
49 The Times, 10 Feb 1909, pil. 
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left Marconi to became a Naval Instructor in Wireless 

Telegraphy, CP Ryan left the Navy to joined Marconi, and 

Loring left -the Navy for the Post off-.;; -ce. A community of 

W/T operators grew up and a new elite of professional 

engineers formed links between the three organisations. 

By 1909 the Royal Navy had in place the elements of 

a W/T communication system: some of the most technically 

sophisticated apparatus and equipment; a network of shore 

W/T stations around the coast of Britain and at strategic 

locations around the world; a corps of well trained and 

proficient operators, commanded by a cadre of dedicated 

officers, supported by a Fleet Reserve., Naval Volunteers 

and Coastguards. There was not, however, any central 

organisation to co-ordinate the various W/T branches of 

the Service. 

The dual control between Torpedo and Signal Officers 

continued to cloud W/T work in the Fleet. The W/T Branch 

worked along side the existing Siqnals Branch concerned 

with visual methods. Each Fleet had its own FWO, W/T and 

Signal Orders, Instructions and procedures, while Naval 

Shore W/T stations worked under the Admiral Commanding 

Coastguards and Reserves (ACR). Personnel was the 

responsibility of the Second Sea Lord, while materiel was 

administered by Vernon and ADT, responsible through DNO 

to the Third Sea Lord. W/T intelligence and security 

procedure was a responsibility of the DNI, and ultimately 

the First Sea Lord. Signals Policy was the prerogative of 

the First Sea Lord, but generally the various ad hoc 

elements were not subject to a central co-ordinating 
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authority. When problems arose the Admiralty response was 

to form a special committee to consider the matter. 

Admiralty attempts to co-ordinate interchangeability 

of W/T and Signals ratings were not very successful. "O An 

Admiralty circular stated that 'it is not necessary for 

the person who administers a service to be a technical 

expert in all its details though he should have a good 

working knowledge of " Thus the administration of 

technology predominated over its operation. Consequently, 

the Signals Officer, Signals Boatswain or Senior Signals 

rating was often responsible for the control of all V/S 

or W/T signalling-52 

Results from exercises in 1910 indicated long delays 

in transmission time of signals between Cleethorpes and 

the flagship King Edward VII due to technical breakdown, 

mistiming of signals, delays in coding and decoding and 

shortages of telegraphists especially in cruisers. During 

two days when the fleet was dispersed, 366 messages were 

dealt with by W/T. When widely dispersed most work fell 

onto W/T operators, whereas in close order or in harbour 

most work was on Signalmen. Consideration was therefore 

given to the desirability of combining the branches. 53 

.... .......... 
50 Admiralty Circular Letter No 77, 'Wireless Telegraphy 

Complements and Training of Signal Ratings in Wireless 

Telegraphy', 31 July 1908, and Admiralty Weekly Orders No 

445, 'Wireless Telegraphy Staff', 29 July 1910, 2 
indicated the direction of Admiralty Policy. ADM116/1210. 

51 Admiralty Circular No 36, 'Organisation of the Signal 

and Wireless Telegraphy Departments in His Majesty's 

Ships', 17 Aug 1910; ADM116/1210. 

52 ibid; see also ADM1/8368/35. 

53 Report by Vice-Adm Berkeley-Milne, commanding Second 

Division, Home Fleet, on exercise between Portland and 

Vigo, March 1910: ADM1/8120. 
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Bethell, as DNI, and Stuart Nicholson, as ADT, were 

opposed to amalgamation of the two branches, although 

alterations were made to the procedure by which Admiralty 

signals were despatched-c --4 But reports from the fleet 

continued to emphasize the need for more telegraphists 

because of the excessive demands placed upon them in 

maintaining naval communications. During manoeuvres in 

1910, Vice-Adm Berkley-Milne commented on the shortage of 

telegraphist in cruisers, usually 4 Telegraphists and 16 

Signal Ratings normally in three watches: 'I do not 

consider that high pressure could be kept up very long 

with the telegraphists in less than four watches'. 5ý5 

Admiral WH May, commanding Red Fleet, concurred: 

it is clearly recognised that although telegraphists 
can remain efficient when working in 3 watches for a 
short period, yet towards the end of the manoeuvres 
there was much evidence to show that the strain was 
beginning to tell on the majority of operators, and 
it is generally acknowledged at sea that in a war 
that may last for some months, the W/T 
communications of a Fleet must inevitably break down 
due to physical failure of the personnel. Moreover, 
no allowance whatever has been made for this or for 

j casualties or sickness in war time. ' 

However, AK Wilson as First Sea Lord would not 

consider increases in either personnel or materiel: 

No increase of complement can be entertained and no 
increase in the supply of Short Wireless gear can be 
made until it has been proved that it can be 

usefully worked by the existing staff. I see no 
reason why signalmen employed on this duty should 
get extra pay-57 

I ........... 54 Confidential Memorandum by ADT, Modifications to the 

Wireless Telegraphy Organisation, 1 June 1910; ADM1/8120. 

55 ADMI/8120. 
56 Admiral WH May, 4 Aug 1910; ADM1/8120. 

57 AK Wilson, 2 Dec 1910; ADM1/8120. 
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In May 1912 Captain Phillpotts, ý` Superintendent of 

the Signal School at Portsmouth, submitted a report on 

the co-ordination of all naval signalling methods, and 

proposed amalgamation of the Signal and W/T Branches. It 

was passed by the Admiralty to the Signal Committee for 

further consideration, which reported in favour of the 

proposal and outlined a scheme to be implemented. "' 

A new combined W/T and Signal School for Boys would 

be established at Shotley to train all Boys for not less 

than 12 months before proceeding to sea. Boys would be 

examined on their knowledge of Signal Books, Semaphore, 

W/T Signalling Instructions, Morse (making and taking 

messages), and tuning of instruments. Common entry would 

allow all Boys to proceed to Ordinary Signalman, 

thereafter by specialising in either branch through 

courses and examination, rise to CPO Telegraphist or 

Chief Yeoman of Signals. Further promotion to a new rank 

of Warrant Signal Officer would be open to men of both 

branches suitably qualified in both Signals and W/T work. 

Ultimately there would be promotion to the commissioned 

rank of Signal Mate. The Committee stressed that for the 

scheme to be successful: 

it is absolutely essential that the pay and 
prospects should be made comensurate with the 

responsible duties and high standard of education 
expected of them ... as it is necessary to recruit the 

ratings from the pick of the Boys entering the 
Training Establishments. 6,,! 

58 Later Adm Edward M Phillpotts (1871-1952) served Benin 
1897; Superintendent of Signal School 1911-12; Naval 

Assistant to 2nd Sea Lord 1912; Naval Assistant to First 

Sea Lord 1916-17; Head of Signal Section 1917; Rear-Adm 
president Ordnance Committee 1920-23; retired 1923. 1918; ' 

59 Report of Signal Committee, 8 Nov 1912; ADM116/1210. 

60 ibid. 
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S Officers wculd be able to qualify as Lieutenant(. D) after 

twelve months training in all aspects of W/T, electric 

light, theory and practice, and Visual Signalling. The 

Committee also recommended that the entire W/T Department 

of Vernon, located in the old Warrior, should be 

transfered to the combined Signal School in the Royal 

Naval Barracks, thereby unifying both branches of naval 

signalling in a single institution. 

There was general agreement with the Committee's 

proposals from the various establishments consulted. t, ' 

The only dissenting voice was that of Captain WCM 

Nicholson of Vernon, who thought the amalgamation was a 

desirable end, but considered the proposals too radical 

and too sudden, liable to make both the existing branches 

discontented. There would, he feared, be rivalry and 

friction between the two branches; Boys would specialise 

as soon as they went to sea regardless; and the high 

standards of both branches might be jeopardised if 

amalgamation was too rapid. His objection was not to the 

principle, but to any undue haste in execution. However, 

Nicholson was not opposed to change, his own submission 

contained an even more radical proposal, which was not 

taken up at the time either by the Signal Committee or 

the Admiralty. - 

61 Captain, Vernon; Inspecting Captain of Boys Training 

Establishments; Captain, Shotley Barracks; Commodores, 

Portsmouth, Devonport and Chatham Barracks; C-in-C, and 

Flag Captain, The Nore; Captain, Actaeon. 

62 See Chap 5, p273ff. 
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In January 1913 Captain Sydney Fremant-leb.; succeeded 

Peirse ass President of the Signal committee and wrote to 

+-he Admiralty reaffirming the general principles of the 

amalgamation scheme. The report met with indifference and 

OPPOsition from the Naval Branch at the Admiralty, but a 

conference was called on 31 January, to reconsider and 

make definite recommendations. ý, 4 Some minor points were 

accepted but the main thrust of the scheme was lost. In 

particular the technical side of W/T was to remain with 

the Torpedo Schools. The need for more co-operation and 

greater flexibility between the branches was agreed, but 

previously defined Admiralty policy and existing 

practices at sea were deemed sufficient for the needs of 

the Service. Although no firm decision was recorded when 

the Board met on 8 February, no further action was taken 

on the amalgamation scheme. Some technical and personnel 

recommendations were considered further by the Admiralty 

Committee on Wireless Telegraphy chaired by Sir Henry 

Jackson which reported in August 1913. bt Whatever the 

merits of the scheme, the opportunity to carry through a 

revision of W/T and Signals organisation passed and the 

Navy was less prepared for war than it might have been. 

63 Later Adm Sir Sydney R Fremantle (1867-1958) entered 
Navy 1881; Lieut 1887; Cmdr 1899; Captain 1903; Lancaster 
1908-09; Head of War Division 1910-11; Rear-Adm 1913; 
President Signal Book Revision Cmttee 1913-14; Head of 
Signal Section 1914-15; Dardanelles 1915; 9th Cruiser Sqn 

1916; 2nd Cruiser Sqn 19177; Aegean Squadron 1917-18; DCNS 

1918-19; Vice-Adm 1919; C-in-C Portsmouth 1923-26; 

Retired 1928. 
64 Present: Capt AL Duff, DMD; Capt EFB Charlton, ADT; 

Captain Phillpotts, Naval Assistant to 2nd Sea Lord; Head 

of Naval Branch. 
65 Admiralty Committee on Wireless Telegraphy, Aug 1913; 

ADM1/8409/17. 
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Table 7 Commander HMS Defiance 1884-1915 

Cmdr C J Norcock 26 Nov 1884 
Cmdr J Durnford 8 Dec 1887 
Cmdr C G Robinson 17 Nov 1890 
Cmdr J E Meryon 29 Jan 1892 
Cladr H B Jackson 29 Jan 1895 
Cmdr F T Hamilton 1 Nov 1897 
Cmdr J deC Hamilton 1 Nov 1900 
Cmdr C E Carey 14 Aug 1903 
Cmdr C C Fowler 16 Jan 1905 
Cmdr F L Field 13 Aug 1907 
Cmdr H L Skipworth 31 Aug 1909 
Cmdr F H Jackson 31 Aug 1911 
Cmdr C Peel 8 Jul 1915 

Table 8 Captain HMS Vernon 1893-1915 

Capt BW Walker 1 Nov 1893 
Capt John Durnford 12 Nov 1895 
Capt Charles G Robinson 2 Oct 1899 
Capt George le C Egerton 10 Feb 1902 
Capt Henry B Jackson 15 Sep 1904 
Capt Charles J Briggs 24 Dec 1904 
Capt Douglas A Gamble 10 May 1907 
Capt RS Phipps Hornby 16 Oct 1908 
Capt WCM Nicholson 1 Nov 1911 
Capt Frederick L Field 10 Sep 1914 
Capt Harry D'E Skipwith 16 Sep 1915 

Table 9 Assistant Director of Torpedoes 1887-1917 

Capt Arthur K Wilson 7 Mar 1887 
Capt EF Jeffreys 22 Feb 1889 
Capt William H May 1 Jun 1893 
Capt Hon M Bourke 17 Jan 1895 
Capt Sir BW Walker 14 Nov 1895 
Capt Ernest A Simons 10 May 1898 
Capt George le C Egerton 4 Aug 1898 
Capt AW Chisholm Batten 3 Aug 1899 
Capt George le C Egerton 24 Jun 1901 
Capt Henry B Jackson 10 Feb 1902 
Capt Hon AE Bethell 6 Apr 1903 
Capt B Currey 21 Dec 1906 
Capt Stuart Nicholson 21 Dec 1908 
Capt EFB Charlton 11 Feb 1911 
Capt PW Dumas 15 Aug 1914 

Director of Torpedoes and Mines 1 Mar 1917 
Rear-Adm Hon Edward S Fitzherbert 
Capt A Candy ADT 
Capt Litchfield-Spear ADM 
Capt VHS Haggard ADP 

Source: Navy Lists 1884-1917 
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Manning and Training W/T operators in War 

In August 1914 the Admiralty faced an immediate 

shortage of skilled operators for the Fleet. With over 

450 ships equipped with W/T the demand for personnel was 

high and continual. Battleships required a large staff of 

Signallers and Telegraphists and Signal and Wireless 

Officers. Demands were great and manpower at a premium. 

The exacting nature of W/T work, with hours of intense 

concentration, tired the operators and led to mistakes. 

Sufficient staff were required to maintain a continuous 

radio watch, but scarce skills could not be supplemented 

by other ratings. Withdrawal of experienced operators 

from the fleet as instructors, promotions, casualties and 

other losses had continually to be replaced in addition 

to expansion of Fleet Auxiliary. The existing W/T Branch 

could not satisfy the continual demand for operatorS. 66 

Trained operators in the Royal Naval Reserve manned 

the host of auxiliary vessels mobillsed for war service, 

and Royal Naval Volunteers were called upon to man shore 

W/T installations. Many amateur wireless enthusiasts 

volunteered their services. The Wireless Club of London 

and the Institution of Electrical Engineers offered help 

and facilities for use. 67 But as Bethell appreciated in 

1906, the Marconi Company formed the main reservoir for 

the Royal Navy to draw upon in time of war. 68 

1.11. -I. - ............... .......... .................... I"...., ................ . ................... . .. 
66 Jellicoe, Adm Viscount, J R, The Grand Fleet, 1914-16, 
London, 1919, pp58-9. 
67 Appleyard, R, The History of the Institution of 
Electrical Engineers, London, 1939, p213. 
68 See Chap 4, p189. 
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The Admiralty immediately secured the services of 

all available Marconi operators, either directly from the 

Company's training school, or from the mercantile marine. 

By 6 August, 75 Marconi operators had reported for duty 

at Portsmouth, Devonport and Chatham, followed by another 

65 assigned to duties aboard armed auxiliary cruisers. t: " 

To replace them, hundreds of young men and boys 

volunteered to be trained as W/T operators, in what was 

seen as a vital new aspect of war. The Marconi Company 

became a training school for W/T operators and engineers 

for the armed services. The Company supplied and trained 

500 operating staff to Military and Naval authorities, to 

serve in ships and land stations at home and abroad. 70 

The Company despatched its own staff to maintain 

British imperial, strategic and military communications 

around the world. In August 1914 two Marconi engineers 

went, to Antwerp with a 5kw station for use if the cables 

were cut. Later, engineers went to Russia, Cape Verde 

Islands, Madeira and St Helena. In December, three 

engineers went to France with direction-finding apparatus 

for the Army. Engineers went to South Africa, Norway, 

Chile and throughout the Mediterranean. The demand for 

W/T staff grew throughout the war: between August 1914 

and April 1918 the Company trained 3,842 operators. 71 

The appetite of the Fleet for skilled operators was 

insatiable. Mobilisation denuded both Marconi and Naval 

training schools, and operators were also taken from the 

69 Marconi Co. to Admiralty, 8 May 1918; ADM116/3404. 

70 ibid. 
71 ibid. 
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mercantile fleet. The realization that the war might be 

prolonged prompted a more rational allocation of human 

resources. The Shotley Training Establishment was given 

over to training Boys for signal and W/T work, while a 

Royal Naval Depot at Crystal Palace opened in September 

1914 to train RNVR ratings. The Navy embarked on a 

massive programme of training to supply the fleet and the 

armada of auxiliary vessels brought into war service to 

maintain the Battle Fleet in constant readiness and 

safeguard supply lines for the BEF in France. /-, The Fleet 

itself had to improvise as Jellicoe recalled: 

Steps were taken to start a school for training 
young wireless operators at Scapa, first on board 
each ship, and, later, in a specially fitted 
merchant ship. The want of wireless operators had 
been most seriously felt since the War began. In 
addition to the needs of new warships of all classes 
in this respect, the requirements for merchant 
ships, trawlers, and other patrol craft were immense 
and could not be met. 

Jellicoe remarked: 'The Grand Fleet became, in effect, a 

great school for turning out trained personnel for the 

Navy as a whole, whilst still keeping watch over the High 

Sea Fleet'. 73 

With the rapid expansion of the Fleet in 1915 the 

shortage of Telegraphist ratings became so acute that 

1,000 Boys were passed for service before being fully 

trained. Educational standards and length of training 

were reduced, but the Fleet reported that the Boys were 

competent in the more limited range of their skills. By 

72 ARTS W' /T Appendix 1915; ADM189/84. 

73 jellicoe, Grand Fleet, p189. 
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the end of 1915 over 1,200 Boys had passed through Vernon 

and Signal School and over 500 through Defiance. - 

The transfer of Vernon's W/T Department to Shore, 

proposed but rejected in 1912, was now reconsidered and 

approved. Transfer of training to the Signal School began 

in October 1915 and was completed in 1917. Thus the link 

between W/T and the Torpedo Schools was severed after 21 

years. The Torpedo Schools had considerable influence 

over the development of W/T, at first positive, but later 

restrictive. The war thus enabled W/T to establish an 

independent existence within the Royal Navy. 

In August 1916 the W/T School began giving 10 weeks 

preliminary training in Signals and 16 weeks training for 

Ordinary Telegraphists, RNVR. With the increasing use of 

CW, a 10 week course for all Poulsen arc apparatus was 

completed at Portsmouth. By the end of 1917,3,626 Naval 

Officers and Ratings had undergone W/T instruction. 75 

The war created new requirements in addition to W/T 

personnel for the Fleet and auxiliaries. The supply of 

operators for the mercantile marine became critical, 

especially after August 1916, when all British registered 

vessels of 3,000 tons and over had by law to be fitted 

with W/T, irrespective of whether passengers were 

carried. An additional 460 ships were fitted with W/T by 

Marconi in 1916, creating yet further demands upon the 

material and personnel resources of the Company. 7-I 

1915; ADM189/84. 14 ARTS W/T Appendix 
75 First Annual Report of Naval Signal School, 1917 
(1919); ADM186/753. 
76 Hancock, H E, WJLreless at Sea; The First Fifty Years, 

Chelmsford, 1950. 
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Equipping merchant shipping with W/T was an important 

pre-requisite for the subsequent introduction of convoys. 

Equally important for the organisation of W/T was 

the manning of the shore wireless stations. Within weeks 

of war beginning, unexpected problems arose. Before the 

war the vulnerability of coastal W/T stations to enemy 

attack was recognised and defenses prepared. But when 

Marconi and GPO stations were brought under Admiralty 

control, questions arose about the status of civilian 

staff. The Marconi Chief Engineer at Clifden first posed 

the question in a letter to the Naval Censor., ' 

The belligerent status of Marconi Engineers, 

Operators and Stokers was referred to the ACR, with a 

suggestion that they be enrolled in a Special Naval 

Volunteer Reserve so as to be within the Naval Discipline 

Act. The Chief Censor expressed a hope that patriotism 

and persuasion were sufficient for Marconi or GPO staff 

to remain at their posts in the event of attack. However, 

to clarify the po-s-ition, reference was made to the 1899 

Convention on the Laws and Customs of War. 78 

The Admiralty agreed that staff at Clifden and 

Poldhu should be permitted to wear scarlet arm-bands with 

the Naval Wireless badge. Initially 48 Marconi staff were 

involved. However, the problem escalated when GPO staff 

wanted equal recognition and 200 arm-bands were requested 

for men prevented by their normal work from enlisting in 

-the armed forces. 

77 20 Aug 1914; ADM116/1454. 
78 Establishment of the Shore Wireless Section, RNVR, 

1915; ADM116/1454. 
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Rivalry between Marconi and GPO employees fuelled 

demand and Marconi asked for 620 arm-bands and badges for 

all Company staff engaged in war-work for the Admiralty. 

The Post Office demanded equal treatment on behalf of its 

employees, referring to the 'natural desire of the staff 

to wear some visible token indicating the importance of 

their work'. As the war continued and casualty lists 

lengthened, feelings became more incensed; men in civil 

employment demanded recognition to avoid the stigma of 

being regarded as either unfit or unpatriotic. As the 

demand for 'On War Service' badges became more insistent 

the Company forwarded moving pleas by operators to the 

Admiralty requesting official recognition. 7r4 

By 1915 all Marconi and GPO stations were engaged 

upon some type of war work. Caernavon sent news telegrams 

to Paris and Petrograd; Leafield, the first Imperial 

Chain station, received news from Egypt; Hunstanton, 

Slough and Marconi headquarters station at Chelmsford, 

were used for interception work. The Admiralty recognised 

that W/T stations on exposed coasts were vulnerable to 

attack and in that event the staff might require not only 

a badge but a full uniform. According to the Laws and 

Customs of War, non-combatant status required that some 

'distinctive sign recognisable at a distance' be worn. As 

arm-bands did not satisfy that criteria, the Post Office 

demanded that all staff be issued with full uniforms. 80 

In March 1915 the Post Office suggested that staff 

at W/T stations be enrolled in the RNVR, as much of their 

. 11 .......... I .......... ............. 
79 ibid. 

Bo ibid. 
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work was for the Admiralty and confidential in nature. In 

May proposals were made for GPO staff engaged in 

interception work at Hunstanton, Folkstone and Stonehaven 

to be enrolled. Both ACR and M Branch at the Admiralty 

objected, but Hall as DID, supported the move, which was 

approved in July. Operators at Lowestoft, York, and 

Aberdeen also petitioned to be put into naval uniform as 

a sign of recognition, but the Treasury queried the 

necessity for such expenditure. Eýl 

On 1 September 1915, the Admiralty and Post Office 

agreed a comprehensive scheme for 'the association with 

the Royal Naval Volunteer Reserve of all the W. T. staff 

employed at stations occupied wholly or chiefly on naval 

work'. It was recognised that while some 

staff are admittedly engaged on essentially naval 
work in places particularly open to bombardment, or 
attack in the event of invasion, and generally 
sharing the responsibilities of the Navy, their 
position has not been officially recognised as being 
other than that of ordinary civilians employed in 
naval work. 82 

The new organisation was known as the Shore Wireless 

Section (SWS) of RNVR. Subsequently all civilian 

personnel permanently employed at W/T stations, wholly or 

chiefly, occupied with naval work were enrolled. Marconi 

stations at Clifden and Poldhu were include in May 1916. 

A total of 300 personnel were uniformed by the Admiralty 

at a cost. of ýEl, 826. Officers were given an allowance to 

provide their own uniform. A scale of equivalent ranks 

81 ibid. Objections were raised by the Standing Emergency 
Committee of the Treasury, considered by the Admiralty to 
be an unsatisfactory instrument of administration. 

' "I Admiralty/GPO conference, 1 Sep 1915; ADM116/1454. 
lei 
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were assigned to GPO and Marconi staff: Operators became 

Petty Officers, and Inspectors became Commanders, RNVR. E, 3 

The new arrangement was expected to dispell the 

apprehensions of staff in case of hostile raids on W/T 

stations; obviate the strong sense of dissatisfaction 

felt by men of military age, unable to enlist because of 

their special skills and services to the Royal Navy; and 

create a more satisfactory situation in respect of naval 

discipline. With the incorporation of Marconi stations 

into the SWS the necessity for Naval censors was removed. 

The Officer-in-charge was henceforth directly responsible 

for all transmissions to DID and technical matters were 

referred to Captain Hope. Post Office censors were also 

withdrawn from the Marconi stations at Chelmsford, 

Leafield and Caernavon. 84 

The demand for W/T personnel continued throughout 

the war, especially after the introduction of convoys. In 

May 1917 the War Cabinet recommended the Admiralty to 

obtain assistance, if possible, from the United States 

and from the Dominions. 

Steps to be taken immediately by 
concert with the General Post Of 

... to train the largest possible 
telegraphy operators with a view 
at least two efficient operators 
every merchant ship. 8-5 

the Admiralty in 
fice and War Office 

number of wireless 
to the provision of 
during the war in 

As the world came to accept the attrition of trench 

warfare during four years of war, the Royal Navy faced 

another new dilemma - the demand for skilled personnel 

83 ADMI16/1454. 
84 ibid. 
85 War Cabinet Meeting 130, Appendix 2 May 1917; 

CAB23/2. 
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created by new technology. W/T exemplified the demands of 

naval warfare for highly trained and skilled technical 

personnel rather than mere cannon fonder 

At the end of the war Beatty, as C-in-C Grand Fleet, 

wrote of his appreciation of Naval W/T Operators. 

I am very glad to be able to testify to the very 
excellent and efficient Service performed by the 
Wireless Ratings of His Majesty's Navy. On the 
efficient working of the W/T installations and the 
accuracy of the operators, depends largely the 
control of that large force of vessels which 
constitute the Grand Fleet. They have maintained W/T 
touch at all times, when shot away in Action, when 
blown away in Gales, and have overcome all attempts 
by the Enemy to interfere and jam our 
communications. They indeed deserve well of this 
Country. et 

Conclusion 

The implications of W/T for the manning, training 

and organisation of the Navy were profound. W/T affected 

the internal dynamics of the Royal Navy, altering the 

communication distance between operators and officers, as 

well as between the Fleet and the Admiralty. W/T created 

new specialisms with greater reliance on the skill and 

judgement of operators, who thus became vital components 

in the Navy's communicaticn system. This had important 

implications for the Service and beyond as W/T changed 

both naval and social perceptions of space and time. 87, 

Higher standards of recruits were demanded, better 

education and training provided, greater reliance and 

responsibility imposed upon enlisted men, raising the 

status of common seamen. Increased value on the special 

86 Beatty to Marconi, 15 Dec 1918; Marconi Archives. 
87 See Kern, S, The Culture of Time and Space, 188o-1918, 
London, 1983. 
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skills required was reflected in the pay and promotion 

prospects of W/T operators, limits on voluntary discharge 

and the formation of reserves. 

W/T achieved some degree of independence from the 

Torpedo Branch of the Service with the formation of the 

Wireless Telegraphy Branch in 1907 and the appointment of 

the first FWO in 1908. But W/T remained an auxiliary 

function of Torpedo Officers, still a technical subject, 

separated from the operational command structure. 

Jackson's contribution in the early years had been 

considerable. He had built up a cadre of younger officers 

to became the next generation of W/T experts and created 

the institutional base. He encouraged standardization of 

W/T apparatus, operating procedures and training methods. 

He was a pioneer of the Royal Navy's own institutional 

research and development. Jackson's career exemplified 

the emergence of a new community of specialist officer, 

the role of the technical expert and the increased 

professionalism within the Royal Navy. 

The Royal Navy was dominated by the prevailing ethos 

of the materiel school, but the human element was not 

ignored. The Fleet was composed of ships and men; both 

were essential to its operation. W/T apparatus comprised 

only half the system - the human component was equally, 

if not more, important. Sufficient trained W/T operators 

were necessary for effective functioning of the system, 

exemplifying Kranzberg's statment that: 'Technology is a 

very human activity. '; BB 

88 Kranzberg, M, 'Technology and History: Kranzberg's 
Laws' , T&C, 27,2,1985. 
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Chapter 4 Command and Communication 1896-1914 

Technological innovation in the Royal Navy must be 

assessed in terms of its effects on fighting efficiency. 

Did the introduction of W/T lead to any reappraisal of 

operational concepts, tactics or strategic plans? What 

new questions concerning the role and functions of W/T in 

peace and war were raised? This chapter considers how the 

operational deployment of W/T influenced tactical thought 

and strategic planning; examines how a technical system 

was translated into an operational system; describes its 

impact on fleet tactics, naval operations and maritime 

strategy; and analyses the implications of the technology 

for strategic planning and the Admiralty command 

structure. 

Strategic thinking about W/T was influenced by other 

contemporary technologies, most notably submarines and 

aircraft, the web of commercial, economic and political 

circumstances and the international strategic situation. 

The development of tactical and strateqic thought, from 

early trials and operational experience to the emergence 

of a new strategy of open or distant blockade, should be 

seen against a background of growing Anglo-German naval 

rivalry. 

Strategy is the art of manoeuver and tactics the art 

of movements in contact with an enemy. However, strategy 

and tactics have acquired broader significance; strategy 

as any long-term, large-scale or high-level plan, and 

tactics, a short-term, small-scale or low-level activity. 
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Strategy and tactics can -4ihus be equated with technology 

and technique. But strategic theory often lags behind the 

adoption and use of new technologies, organisation or 

methods of command. ' 

The distinctive character of naval warfare makes use 

of more specific concepts and terms. For the Royal Navy, 

tactics concerned operations by a single ship, squadron 

or fleet engaged in battle with an enemy. Naval strategy 

concerned the co-ordination of ships, squadrons or fleets 

to a achieve concentration at the decisive point. 'War 

strategy' defined the aims and the deployment of forces. 

However, a further distinction must be drawn between the 

Royal Navy's operational strategy and Britain's maritime 

or imperial strategy. Britain's traditional maritime 

strategy was naturally the policy of the Admiralty and 

Royal Navy, but this was confronted by a continental 

strategy adopted by the War Office and Army after 1904. 

Command Before W/T 

The Admiralty was the administrative centre of the 

Royal Navy, concerned with appointments and promotions, 

discipline and punishment, manning and training, building 

and repair of ships, maintenance of equipment, issue and 

control of stores, preparation of naval estimates and 

financial accounts. The strategic deployment of squadrons 

and preparation of war plans were matters for the First 

Lord, First Naval Lord and Admirals at sea. The role of 

intelligence was minor. The NID, formed in 1883 from the 

Allard, C K, Command, (--, ontrol, and the Common Defense, 
New Haven and London, 1990. 
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Foreign Intelligence Committee# was under-staffed and 

under used. Prior to 1900 the Admiralty lacked the staff, 

resources, expertise and, above all, the communications 

to function ass an operational command centre. 

The Admiralty was, therefore, primarily concerned 

with Naval policy and administration, not operational 

deployment or command. Since the 18th century, when, as 

Bacon remarked, 'the Admiralty rightly came to the 

conclusion that they had better leave admirals to fight 

their own battles', it had been the policy to issue 

appreciations, but refrain from definite instructions on 

the conduct of operations. The 'man-on-the-spot' was, 

therefore, left unfettered by Admiralty inc+--uctions to 

use his own judgement and skill to assess situations and 

act according to the particular circumstances. But should 

he fail, responsibility was placed outside Whitehall. - 

The Admiralty did establish a chain of semaphore 

telegraphs to the home ports and dockyards during the 

Napoleonic War, but had no direc+- contact with ships at 

sea and little influence over operations. From the mid- 

19-th century the electric telegraph and submarine cable 

networks facilitated faster communication with home ports 

and dockyards and even with distant naval stations, but 

the isolation of ships at sea remained, and the lack of 

effective Admiralty control reinforced the traditional 

independence of the Fleet: 

captains of warships, even commanders-in-chief, 
before the perfection of wireless telegraphy ... 
could get through half a decade without any 

2 Bacon, R H, Fro m 1900 Onwards, London, 1940, p34. 
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communication to or from their Lordships, except the 
periodic arrival of Admiralty Fleet Orders. I: 

Before -the introduction of W/T: 'A suggestion from the 

Admiralty 
... would have been for many ships as remarkable 

as a suggestion from Mars. '" 

The Admiralty ordered the disposition of ships to 

fulfil strategic objectives and government policy, but 

preparation and execution of operational plans were left 

in the hands of C-in-C's afloat. Faith in the judgement 

of the 'man-on-the-spot' was thus implicit in the broad 

terms in which Admiralty directives were often framed. 

War at sea allowed Naval officers greater scope for 

independent thought and action than customarily exercised 

by Army officers in land warfare. The distinction became 

more pronounced as the overland telegraph and submarine 

cable enabled War Office politicians to direct military 

operations. 

The Admiralty as a civilian bureaucracy was not a 

part of the 'real' Navy. Moreover, nearly a century of 

peace left the Navy preoccupied with administration and 

bureaucracy, work became routine, routine became ritual, 

and practice hardened into tradition. -5 Dewar's comments 

on Admiralty and Naval organisation reveal an antipathy 

towards materiel developments, but remain illuminating. 

He identified an important aspect of officers' learning 

3 Gardiner, L, The British Admiralty, London, 1968, 

p2 9 3. 
4 ibid, p294. 
5 Military organisations become 'machine bureaucracies, 

combining a hierarchical structure and high degree of 
vertical differentiation with a low level of horizontal 

differentiation or division of labour. See Mintzberg, H, 
The StrtictLiring of Organisations, 1979. 



182 

behaviour which had an influence on the development of 

subsequent attitudes.:: 

The Admirals destined for high command in 1914 were 
Lieutenants and Commanders in 1895. Their methods of 
command were acquired during these formative years. 
The rigid and centralised system which was a feature 
of British naval tactics during the war can in part 
be traced to the over-centralised organisation of 
the individual ship, which was typical of the 
eighties and nineties. 7, 

Similar faults existed in fleet administration: 

for a tendency to centralisation had become an 
ineradicable trait of most flag officers. As 
Captains and Commanders they had loved to pry into 
all the corners of their ships, and as Admirals they 
still hankered after detail. 

Thus: 

In the British Navy of the nineties, the work of 
Lieutenants was done by Commanders, the work of 
Captains by the Admiral, and the work of the 
Admirals (formulation of war plans, tactics, and 
preparation for war) was not done at all. 8 

Dewar was a harsh critic of the Admiralty system and may 

indeed have been biased, but his analysis of the social 

learning process of naval officers was perceptive. 

Deployment of W/T 1899-1904 

Did the introduction of wireless telegraphy change 

the conduct of naval operations? The manoeuvres of 1899 

provided the first major opportunity to test the Marconi 

system under operational conditions. Vice-Admiral Compton 

Domvile, commanding 'BI fleet, was aided by three ships 

equipped with W/T, including the cruiser Juno commanded 

6 Later Vice-Adm KGB Dewar (1879-1964) entered RN 

1893; Sub-Lieut 1900; Gunnery Lieut 1902; First and 
Gunnery Lieut Dreadnou_qht; Cmdr 1911; War College Staff 

1912; commanded Gunnery School De-,, ýonport 1915; Ops Div 

1917; Asst Dir Plans Div 1918; Dep Dir NID 1925; Rear-Adm 

Mediterranean Sqn 1927; retired 1929. 

7 Dewar, KGB, The Navy From Within, London, 1939, p23. 
8 ibid, p24. 
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by -Jackson. A signal from Europa via Juno -to -the flagship 

Alexandra was passed over a distance of 100 miles in four 

hours; not spectacular, but faster than Europa could 

steam over the same distance with news. " 

While W/T was not the decisive factor in the 

manoeuvres, it had proved its worth to a fleet at sea and 

Domvile was particularly impressed. Jackson's report 

emphasized the value of W/T to an admiral at sea enabling 

him to keep in touch with his cruisers and increase the 

area covered by a scouting squadron. Jackson made two 

further observations: Britain as the leading maritime 

power had the greatest need for -the new -technology. The 

Royal Navy in particular had a world-wide role, for which 

W/T was potentially a tremendous asset. W/T thus provided 

a greater benefit to the Royal Navy than to the navies of 

any other countries. Secondly, as W/T increased the range 

and scope of naval operations, it was far cheaper for the 

government to buy W/T sets than build fast cruisers. il, 

The opening of hostilities in South Africa in 

October 1899 provided further demonstration of the need 

for communication. The newly appointed Army C-in-C, Sir 

Redvers Buller, was en route from Southampton to Cape 

Town aboard the steamship Dunottar Castle when war broke 

out. WS Churchill, a young reporter on board, recalled: 

There was of course no wireless in those days, and 
therefore, at this most exciting moment the 
Commander-in-Chief, the Headquarters Staff and the 
Correspondent of the Morning Post dropped completely 
out of the world. 

........... 1 
9A contemporary account of the naval manoeuvres 
appeared in Blackwood's Maga-zine, 166, Oct 1899, pp583-6. 
10 Jackson to C-in-C, 10 Aug 1899; ADM116/523. 
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After four days a-'-- sea, --he ship called at Madeira. 

There was no news at Madeira, except that 
negotiations were at an end and that troops on both 
sides were moving. In this suspense we glided off 
again, this time into the blue. We now had to pass a 
fortnight completely cut off from all view of the 
drama which filled out thoughts .... Twelve days 
passed in silence, peace and speculation .... A ship 
was sighted right ahead, coming that is to say from 
the land of knowledge .... signals were made to the 
steamer, asking for news. On this she altered her 
course and steamed past us little more than a 
hundred yards distant .... A blackboard was held 
up ... on this we read the following legend: - BOERS 
DEFEATED. THREE BATTLES. PENN SYMONDS KILLED. Then 
she faded away behind us, and we were left to 
meditate upon this very cryptic message. '! 

Buller finally arrived at Cape Town on 31 October, and 

only then ascertained the real situation. The episode 

vividly demonstrated the isolation of ships at sea and 

the consequent need for ship-to-ship and ship-to-shore 

communications. The Admiralty and War Office had direct 

cable links to South Africa, which were rapidly 

duplicated, but the isolation at sea remained. 

The episode was sharpened by another of Marconi's 

splendid publicity coups. Returning from America on the 

SS St Paul, Marconi contacted his shore station at the 

Needles, at a distance of 66 nautical miles, to obtain 

the latest war news. He printed a small ships' newspaper 

entitled The Transatlantic Times, bearing the headlines: 

'Ladysmith, Kimberley and Mafeking holding out well. No 

big battle. 15,000 men recently landed'.!., 

Some Army officers in South Africa, including Major 

BFS Baden-Powell, Scots Gds, and Captain JNC Kennedy, 

RE, appreciated the utility and value of W/T for 

11 Churchill, W S, My Early Life, London, 1930, pp248-50. 
1,21 Baker, W J, A History of the Marconi Company, London, 

1970, p50 - 
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communication with the beleaguered garrisons.! ý Marconi 

commented that if W/T had been available to the forces in 
I- 

South Africa from the outset, strategic co -ordination and 

communications would have been much easier. 14 Five sets 

of Marconi apparatus were despatched and their operators 

served as volunteers with the Royal Engineers' Telegraph 

Company. However, a combination of local magnetic rocks, 

atmospheric disturbances and rough handling by soldiers 

unfamiliar with the apparatus meant the sets did not 

perform as well as expected and were soon discarded by 

the Army. Major Hippisley, Director of Telegraphs, South 

Africa Field Force, ordered the sets to be withdrawn, 

possibly in response to Marconi'S remarks.. -ý 

The discarded sets were picked up by the Navy and 

installed in ships of the squadron blockading Lorenco 

Marques. Despite continuing problems with interference, 

Naval signalmen quickly learned to operate the sets and 

obtained good results up to 60 miles. Forte maintained 

contact with Thetis between 30 and 60 miles. The Captain 

reported: 'Communication has been constant and certain, 

either night or day, whenever the ships have been within 

range,. The value of W/T for blockading and scouting 

I ....................... ....... ... 11 1. 
13 Hippisley, Lt-Col R L, History of the Telegraphic 
operations during the War in South Africa, 1899-1902, 
London, HMSO, 1903, p24- 
14 Marconi, G, 'Wireless Telegraphy', 2 Feb 1900; Proc 
Royal Institution, 26,94, pp247-256. 
15 Later Col RL Hippisley (1853-1936) Cheltenham Coll; 
2nd Lt RE 1872; Trigonometical Survey of Cyprus 1878; 
Egyptian campaiqn 1882; Director of Telegraphs South 
Africa Field Force 1899-1902,; British Delegation to W/T 
Conference Berlin 1903 and 1906; Signatory of Radio- 
Telegraphy Convention 1906; War Office Ct-tee on W/T 1912; 
Dep Dir Army Signals Central Force 1914-16; amateur W/T 

expert, helped to establish chain of Naval Wireless 
Interception stations. 
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purposes was fully demonstrated by the Squadron. The 

Senior Naval Officer on the Delagoa Bay and Natal 

Division summarized the first operational use of W/T: 

a most useful and valuable method of communicating 
between ships, especially in the event of war, both 
for blockading, cruising, and also in the event of a 
port being blocked, when communication with friendly 
ships outside might be of great importance. 1t, 

An operational role for W/T was still new to the Navy, 

but experience gained in South Africa and in China, 

together with manoeuvres in 1900 provided evidence of its 

potential uses and applications to naval communication.! - 

The manoeuvres of 1900 were a tactical exercise in 

blockading, though attention focussed on further uses of 

W/T. The opposing fleets were each equipped with Vernon 

sets, but -the failure of IBI fleet's apparat-us reduced 

the value of the exercises.! ' Three areas required 

immediate attention: the problem of interference if more 

than one ship was signalling at anytime; the need for 

some form of control, including legislation if necessary, 

to prevent interference with naval operations in the 

Channel in time of war from Marconi's shore stations; and 

the need for more trained operators.! ý 

Close blockade remained central to naval strategic 

thinking and was again the subject of manoeuvres in 1901. 

Admiral Wilson, commanding the Channel Squadron, made use 

of W/T in breaking an enemy blockade. As Partridge noted: 

16 Reports on W/T from Seagoing Ships, Cape of Good Hope 
Station, ARTS 1900, p110. 
17 Reports from Channel and Reserve Sqns, ARTS 1900, 

pp112-5- 
18 Excessive moisture caused the insulation to fail, 

though why only in 'B' fleet could not be discovered. 

Report on W/T in Naval Manoeuvres, 1900; ADM116/595. 

19 ibid. 



187 

Wilson was by all accounts a resourceful Admiral, 
and his raising of the blockade of Alderney was a 
practical demonstration of one of the neglected 
dangers facing a blockading squadron. It had long 
been recognised that steam power made precision of 
manoeuvre possible, but in 1901 Wilson had made 
valuable use of wireless intercepts to act suddenly 
and secretly against an unsuspecting enemy. ý:! -, 

However, not everyone was impressed by W/T, as The 

Times correspondent with 'B' Fleet commented: 

Wireless telegraphy is invaluable as far as it goes, 
but ... it has its drawbacks and its limitations. All 
these are subsidary appliances. The essential thing 
is that an Admiral should know everything that 
occurs within a wide radius from his flag with a 
rapidity and precision which only a large body of 
scouting cruisers skillfully and systematically 
handled can secure. -,! 

The call for more cruisers reflected an influential naval 

lobby in the press and parliament, but the role of W/T 

was also viewed as an alternative and cheaper policy. If 

W/T could increase the effective scouting range of 

ý-ruisers, the argument followed that a few cruisers with 

W/T could do the work of many cruisers without W/T. 

Jackson had made the point in 1899, and repeated it again 

during trials in the Mediterranean in 1901, which he 

reported, in the strictest confidence, to Marconi. 

I start on a cruise in two days with four WT ships 
in my squadron to attack the remainder of the Fleet 
with destroyers as we make our way from Malta to 
Gibraltar and I have with perfect confidence as to 
the result made out my plans to make the greatest 
possible tactical use of the WT in our squadron and 
hope it will enable me to do successfully that for 
which I want a force three times as large without 
it. Should the results interest you I should be glad 
to let you know them but I must ask you particularly 
not to publish anything in this letter or any other 
on this subject. - 

20 Partridge, M S, 'The Royal Navy and the end of the 
Close Blockade, 1885-1905: A Revolution in Naval 
Strategy? ', Mariner's Mirror, 75,2,1989, p127. 
21 The Times, 3 Aug 1901, p1O. 
22 Jackson to Marconi, 3 June, 1901; Marconi Archives. 
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Blockaded ships could use W/T to maintain contact 

wit-h friendly forces outside and effect a co-ordinated 

breakout to coincide with their arrival. The introduction 

of W/T opened new possibilities for signalling between 

ships, and the co-ordination of distant forces and new 

combinations of naval power. But the tactical advantage 

of W/T was frustrated by the technical disadvantage that 

open communication was open to the enemy. Operational 

deployment of W/T required a reassessment of traditional 

naval strategy and war policy which was not immediately 

forthcoming. 

By 1901 W/T provided a valuable asset to commanders 

at sea for scouting, escorting and blockading, to report 

movements and relay information, but little thought had 

been given to tactical roles or strategic implications. 

HG Wells was one of the first to speculate on the 

contribution W/T would make to future naval warfare. 

The world grows smaller and smaller, the telegraph 
and telephone go everywhere, wireless telegraphy 

opens wider and wider possibilities to the 
imagination, and how the commerce-destroyer is to go 
on for long without being marked down, headed off, 
cut off from coal, and forced to fight or surrender, 
I do not see. -3 

Wells was optimistic about the future which science and 

technology would bring, perceiving W/T as an aid to the 

existing maritime supremacy of Britain, a valuable tool 

possessed by the Royal Navy. However, he did not seem to 

appreciate the possibility that W/T might be used equally 

to co-ordinate and control commerce-destroyers. 

23 Wells, H G, Anticipations, London, 1901, p199. 
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As ADT at the Admiralty, 1902-3, Jackson was chiefly 

concerned with the technical development of W/T, but he 

was the first to seize upon the strategic implications of 

the new long-range system which had become available from 

Marconi in 1902. -4 His successor from 1903, Bethell, was 

concerned more with the administration, organisation and 

manning problems created by the new technology, but he 

too was well aware of the strategic considerations which 

affected his attitude towards the deployment and use of 

W/T. In the controversy over non-intercommunication he 

was at first against the principle of compulsion because 

he -thought it would undermine the integrity of the 

Marconi system and throw the organisation into confusion. 

My principal objection was that I did not want these 
important stations of the Marconi Company to be 
thrown out of gear, for a short time even. I had 
always looked on these station as a ready supply for 
me to draw on in case of a sudden war; they are in 
an efficient state, and I had always more or less 
looked on them as a reserve. -, 

Bethell was indicating that the Royal Navy now regarded 

Marconi shore stations, and their operators, as part of a 

naval war reserve. W/T acquired a strategic as well as 

operational importance for the Navy in time of war. 

As technical development and tactical deployment of 

W/T continued the initial novelty began to wane. Indeed, 

by 1902, as W/T became accepted in normal Fleet routine, 

it lost some of its innovative character. W/T was used in 

annual manoeuvres, operations in the Mediterranean, and 

the little known campaign in Somaliland in 1902-3, when 

2 24 See Chap 4, pp95-7. 
25 Bethell, Minutes of Evidence, q. 3674; Report from the 
Select Committee on the Radio-Telegraphic Convention, 
1906; 8 July 1907. [Cd. 246, viii, p249-). 
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Naval W/T experts, such as Lieut Silvertop, were sent to 

assist Army -telegraph engineers maintain communication. � 

W/T no longer attracted special or separate comment in 

reports on naval manoeuvres. As a technical phenomenon, 

W/T had been accepted although many problems remained. 

The response of senior naval officers depended on 

their experience and expectations of the technology. The 

role of expectations was often crucial as ever higher 

standards were demanded which the technology could not 

always fulfil. After initial scepticism about what W/T 

could do, naval expectations outran actual performance, 

leading to disappointment and disillusionment with the 

technology. 

Tacticians were often impatient with W/T. Wilson 

made good use during manoeuvres, but his attitude varied 

with the performance experienced. During exercises with 

Lord Beresford off the Azores in 1903, Wilson complained: 

communication by wireless telegraphy was far from 
being reliable, operators were inexperienced, 
interference was common, and the messages were often 
unintelligible. -7 

Battenberg, as DNI 1902-04, had a more positive response 

to W/T, while Fisher was absorbed by other technological 

and materiel developments. The operational and strategic 

implications of W/T were not fully recognized until the 

Russo-Japanese War of 1904-5. 

26 ARTS 1903. Similarly, Germany gained practical lessons 
during a campaign against the Hereros in South West 
Africa 1903-4; The Times, 11 Sep 1905, p5. 
27 Bradford, E, Life of Admiral of the Fleet Sir A. K. 
Wilson, London, 1923, p186. 
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Lessons From The Russo-Japanese War 

The Russo-Japanese War aroused intense interest due 

to the complex web of diplomatic and military alliances 

surrounding the two principals. Moreover, the war formed 

a testing ground for new technologies, techniques and 

tactics: machine-guns, artillery and torpedoes, British 

ship design and German military organisation and training 

were evaluated. A stream of diplomatic observers, naval 

and military attaches and newspaper correspondents 

flocked to the scene as quests of the Japanese. Japan 

exploited her alliance with Britain to win friends and 

influence opinion, while Russia remained traditionally 

suspicious of foreigners and maintained strict censorship 

over -the flow of information from the war zone. Thus most 

reports reaching the west reflected the Japanese view of 

events and tended to reinforce the opinion in Britain and 

America of Japan standing up to Russian autocracy..: z" 

With war news at a premium, The Times employed the 

HainUn, a steamer equipped with De Forest W/T apparatus 

to accompany the Japanese naval forces and send back 

accounts on the seige of Port Arthur. Dramatic eye- 

witness accounts of the battle transmitted to Wei-hai-Wei 

were relayed by cable to London and appeared in the 

morning editions. 2" Unfortuately, the Russian battleship 

Petropavlosk either struck a mine or was torpedoed and 

sunk, with the loss of Admiral Markaroff. Russia was 

sufficiently disturbed to react against the presence of 

28 The Times provided daily, weekly and monthly accounts 
and analysis throughout the year and half long conflict. 
29 The Times, 13 April 1904. 
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foreign correspondents with W/T apparatus in the war 

zone. They were held responsible for the Russian loss and 

in future, Russia warned, would be treated as spies. As 

-the apparatus and operators were American, the New Yol7k 

Times responded vigorously to -the Russian allegations: 

what really concerned the Russians was the development of 

'improved apparatus' rather than the particular, and 

apparently innocent, use to which it- was put. 33, -; 

Despite Russian claims to the invention of W/T based 

on Popov's work in 1895, little practical development had 

followed. The Popov-Ducretet system, used by the Russian 

Navy, was a result of Franco-Russian collaboration, but 

its range and performance were poor. In 1904 the Baltic 

Fleet was hurriedly re-equipped with Telefunken apparatus 

before its ill-fated voyage to the Far Eas-ý. At the same 

time the Russian Army was also re-equipped by Marconi. 

Russian claims that the use of W/T in a war zone 

created a precedent which required clarification in 

international law were dismissed by The Tribune: 

It is not the wireless -telegraphy of neutral 
correspondents that Russia needs to guard against, 
but the misplaced mines of her own engineers and the 
elusive deadly torpedoes of the Japanese Fleet. So 
far as can be ascertained, neutral correspondents 
have respected the laws of neutrality and have not 
misused their telegraphic facilities, whether with 
or without wires, cable, grapevines or other 
mediums. We cannot help thinking that it would 
promote the international good feeling for which 
Russia is so solicitous to recognise that fact and 
to treat this latest device of the electricians in 
like manner with other methods of transmitting 
information. 3', 

30 New York Times, 15 April 1904, reported in The Times. 
31 The Tribune, reported in The Times, 18 April 1904. 
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The Russo-Japanese conflict placed W/T firmly on -ý-he 

international agenda for consideration by politicians, 

diplomats and strategists. The new territory of the 

aether could not be defined or delineated, and it was 

impossible to defend against invasion or trespass, in the 

form of interference, interception, or broadcasting. 

Japanese W/T apparatus was widely believed to be 

copied from Marconi equipment dating from around 1900, 

but there were also possible German sources. Japanese 

claims to have devised a system based on the work of 

Professor Kimura could not be substantiated, because it 

was classified a military secret, and no details were 

available for comparison. In March 1906 Kimura claimed to 

have invented a system of wireless telephony for the 

Japanese Navy, though again the details were too secret 

to publish. The Berliner Ta_qblatt argued that the method 

was discovered by Ernst Ruhmer in 1902.3- Kimura denied 

any assistance from German sources, or Marconi, but the 

true origin of Japanese radio technology remains shrouded 

in secrecy. 

The Royal Navy focussed on the operational role of 

W/T in the first full scale use of the instrument by two 

combatants in a ma3or war. Russia proved more adept at 

utilizing W/T in a passive mode, for listening to or 

-tapping Japanese signals and for jamming. One explanation 

of the Russian preference for passive operations was a 

shortage of skilled operators and the generally poor 

quality and low educational standard of Russian naval 

32 Berliner Tagblatt, 2") March 1906. 
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conscripts. An NID report based on intercepted Russian 

signals indicated the slow rate of working and -the poor 

standard of grammar and spelling used by Russian 

operators. 33 

Japanese use of W/T was, in comparison, more active 

and of a higher standard. Japan used W/T as part of a co- 

ordinated plan to report on the movements of the Russian 

Baltic Fleet as it approached after an epic voyage round 

the world. Good intelligence allowed Admiral Togo to 

bring the Russian fleet to battle and inflict a crushing 

defeat at Tsushima. -, 4 The battle and the war were studied 

by all navies for what might be learned about the 

deployment and use of W/T in war 

The strategic, political and security implications 

of the first appearance of W/T in war were also seen to 

be considerable. War had revealed many latent problems 

associated with the development of W/T. The nature of an 

electro-magnetic medium and the international dimension 

of the t. echnology defied traditional boundaries and posed 

new -threats. States were unable to control a technology 

which was invisible and invasive, powerful and pervasive. 

A conflict between national security and international 

science became apparent. The necessity for legislation 

and international regulation was emphasized and questions 

of control and censorship aired publicly. 

One lesson to emerge was that states could not rely 

on buying the technology required; they needed national 

33 NID report from HMS Diana at Ssuez, on intercepted 

Russian signals in the Black Sea, 28 Jan 1904. NHL. 

34 See Ha II et, A, The Electron and Sea Power, pp43-49. 
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programmes of research and development. Scientific 

knowledge might flow freely, but technical information, 

expertise and equipment became increasingly subject to 

consi erations of national interest. 

It also became clear that Senior Naval Officers 

especially. needed to become familiar with the technology. 

They needed to learn how to use W/T - not as a technical 

system - but as an operational system, a medium of 

communication and instrument of command. Perceptions were 

all important. Many senior officers, Torpedo and Signal 

Officers had been trained or served in Vernon, Defiance 

or Vulcan, but most only understood the role of visual 

signalling in directing tactical evolutions at close 

range. W/T offered a new form of communication at sea, 

over longer distances, with greater accl-l-racy and speed. 

But many senior officers afloat took time to fully 

appreciate the new facility at their disposal. 

Wilson was regarded a---- one of the great tacticians 

of his day, and not without some technical expertise or 

appreciation. During combined manoeuvres by the Channel, 

Atlantic and Mediterranean Fleets in 1906, Wilson tested 

the use and tactical deployment of W/T communication. As 

C-in-C Channel Fleet, Wilson occupied a central position 

in E. Ymouth. At 9 am on 15 February, he formed the Fleets 

into three long lines radiating out from his position. 

Forty miles from him were other divisions, each on 
its own respective bearing, and outside these the 

cruisers were extended 40 miles apart, with another 
division of battleships at the extreme end of the 
1ine. 3` 

35 Bradford, Life of Wilson, pp207-8. 
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The Mediterranean Flee-t- extended over 240 miles, Channel 

Fleet over 360 miles and Atlantic Fleet over 320 miles. 

Messages were sent every half-hour from E. Ymouth outwards, 

and from the outer ships inwards. However, the number of 

signals successfully received was disappointing: 

Fleet Outward Inward 

Channel 03 

Mediterranean 53 

Atlantic 10 

The better performance of the Mediterranean Fleet can 

possibly be attributed to Jackson's influence and the 

legacy of training and practice he had instituted. But, 

it was a poor demonstration of W/T by the other major 

fieets and intensified the call for better training and 

more specialist W/T operators in the fleet. 3- 

Changes in the apparatus were instituted to make use 

of new developments. In May, coherer detectors, vertical 

aerials and the A and B tunes were abolished. All ships 

were fitted with magnetic detectors, roof aerials and new 

circuits capable of providing up to six -tunes, labelled 

P, Q, R, S, T and U. Results justified the action. During the 

Grand Manoeuvres in July, distances of 300 miles were 

commonly attained. Deliberate systematic interference, 

tried by one fleet, failed to disrupt signalling. The use 

of alternators, directional aerials, magnetic detectors 

and aural reception proved a great success, noticeably 

increasing the speed, range and accuracy of signalling in 

the fleets. Bethell noted: 

....................... 
36 ibid. 
37 See Chap 3, p152ff. 
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The experience gained showed the great advantage of 
alternators and it was decided to introduce them 
generally along with apparatus capable of signalling 
1,000 miles under ordinary circumstances. 3ýý, 

Wilson was very impressed and wrote in his diary: 

The manoeuvres have been in many ways a new 
experience as wireless telegraphy has given me the 
power of controlling ships all over the Atlantic in 
a way that has never been possible before, and it 
has worked much better than I expected it would. It 
is rather like playing chess on a board as big as 
from Gibraltar to England. -ý' 

This was in stark contrast to his response in 1903 and a 

considerable improvement upon the situation only six 

months earlier. By 1906 the Royal Navy was evolving new 

operational procedures for using W/T. 

Imperial Strateqy for W/T 

Technological developments had changed the tactical 

situation at sea and posed. new challenges to strategic 

-thinking. While the normal operational range of W/T was 

still comparatively short, its impact was limited to 

tactical situations between ships at sea. However, as the 

power, range and reliability of W/T increased, strategic 

and imperial implications were appreciated by theorists 

ashore. 

Balfour, 4C) the Conservative Prime Minister 1902-5, 

appreciated the significance of wireless telegraphy for 

38 General Remarks on the Development of Wireless 

Telegraphy since 1903, by Captain AE Bethell, ADT, 19 

Nov 1906; ADM116/3614. 
39 Wilson diary, 3 July 1906; Bradford, Life of Wilson, 

p217. 
40 Arthur J Balfour (1848-1930) MP for East Manchester 

1885-1906; First Lord of Treasur'y and Conservative Leader 

1891-2 and 1895-1906; Prime Minister 1902-05; MP for City 

of London 1906-22; Leader of Opposition 1906-11; member 
War Council 1914; First Lord of Admiralty 1915-16; 

Foreign Secretary 1916-19. 
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maritime strategy. His grasp of strategic issues and of 

science and technology as influences upon military and 

political affairs exceded most of his contemporaries. 

Speaking in the House of Commons in 1905 he stated: 

there have been great scientific changes, which all, 
I think, make in favour of defence, and I 
particularly notice two of them. one is the use of 
steam and the other is the use of wireless 
telegraphy .... Steam makes for concentration, and 
concentration can be effected with infinite facility 
now by means of wireless telegraphy. It is not 
necessary now that our ships should be in port or 
near a land telegraph station, or should be kept in 
close touch with the shore: it is sufficient if the 
cruisers which I have described as always remaining 
in home waters should always keep within range of 
wireless telegraphy in order to concentrate at any 
moment at the point of danger. 41 

Wireless telegraphy was obviously a great asset to 

the process of co-ordination and concentration of forces 

to bring about decisive superiority at the crucial point. 

The redistribution of the fleets, initiated by Fisher and 

completed by 1906, provided for strategic concentration 

of Britain's naval power in home waters. However, the co- 

ordination of separate fleets and tactical concentration 

depended, implicitly, on effective use of W/T. 

The Committee of Imperial Defence, Balfour's brain- 

child, provided an arena for discussion of subjects where 

naval and military, strategic and imperial interests 

meet. At first W/T was regarded as an exclusively naval 

topic - an idea the Admiralty promoted - excluding both 

the War Office and Post Office from any unwarranted 

interference in the determination of Policy. But, as the 

range of the technology increased, it was apparent that 

while W/T was primarily a maritime communication system, 

41 Parl Deb, 11 May 1905,146, col 72. 



199 

it had wider implications for military strategy, imperial 

policy and even for the maintenance of civil authority. "' 

The CID discussed the proposed Convention arising 

from the Second International Radio Telegraphy Conference 

at Berlin in October 1906. Sir George Clarke,, -. 'ý Secretary 

to -the CID, evolved a new strategic vision of W/T. 

Although Wireless Telegraphy is still in its 
infancy, we have sufficient knowledge of the 
possibilities to be absolutely certain of the 
supreme importance of the system for the purposes of 
naval warfare. The handling of fleets, the direction 
of single ships, and the transmission of 
information, can by this method be carried out over 
great and steadily increasing distances; and, while 
naval strategy remains unchanged and unchangeable, 
the power of affecting rapid combinations, of 
transmitting orders, and of issuing warnings, had 
been enormously increased. The time is sure to come 
when every war-ship at sea will be able to receive 
immediate orders from the Admiralty. The strategist 
has, therefore, means at disposal which have never 
hitherto existed for carrying out his objects with 
certainty and despatch, and the directing brain will 
consequently be a far more potent factor than 
formerly in determining success in naval war. -4 

However, the 'directing brain' at the Admiralty was not 

designed, equipped, or capable of functioning as an 

operational command centre. 

Although Clarke was a 'Blue Water' strategist, he 

antagonized the Admiralty by interfering in what Fisher 

regarded as purely Admiralty business, and his strategic 

ideas were largely ignored by the Admiralty at the 

42 On the internal security implications of W/T see 
Andrew, C, Secret Service: the Making of the British 
Intelligence Community, London, 1985, Ch 2. 
43 Sir George Clarke (1848-1933) RE 1868; Egypt and Sudan 

campaigns; Sec Colonial Defence Cttee 1885-92; Hartington 
Commission 1888-90; Superintendent Royal Carriage Dept 
Woolwich 1894-1901; Govenor of Victoria 1901-03; War 
office (Reconstruction) Cttee 1903-4; Sec CID 1904-7; 
Govenor of Bombay 1907-13; Baron Sydenham of Combe 1913. 
44 Clarke, (B 

') 
Note on the Strategic Aspects of Wireless 

Telegraphy', 14 Sep 1906, Sec CID; CAB17/92. 



200 

-1--ime. 4" However, it was not just Fisher's pique that 

prevented adoption of Clarke's ideas. Though his analysis 

of W/T was perceptive, the conclusions he drew were less 

sound. Clarke argued that the power which made the most 

effective use of W/T 'will find in it the equivalent of 

ships'4t,, a point made by Jackson in 1899. Mobility and 

co-ordination rather than numerical superiority would 

maintain the Navy's traditional command of the seas. 

But there was also an underlying economic rationale: 

W/T would allow fewer ships to do the work of many. The 

use of W/T, either directly by the fleet or indirectly by 

the mercantile marine would, he concluded, be an aid to 

trade defence. W/T was an important national asset 

necessary for the defence of trade and the Empire and 

therefore he argued that it should not be subordinated to 

-the jurisdiction of an international convention. He 

maintained that the development of an 'all-British' 

system was a desirable objective, both commercially and 

strategically-47 However, this argument was double-edged: 

if W/T was necessary for imperial defence, the Empire 

also provided an excellent opportunity for the commercial 

development of W/T. The advantage of a commercial system 

linking the Empire was economic. 

A system which, being commercially self-supporting 
as far as possible, will not throw upon the 
Admiralty the expence of installing and maintaining 

45 Relations between the Admiralty and Sir George Clarke, 
Sec CID, 1906; ADM116/3095. 
46 Clarke, Strategic Aspects. 
47 ibid. 
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a separate networh of stations for war purposes 
throughout the Empire.! ý 

He concluded +-hal-: 

while it may not be prac-11 -icable to fulfil all -these 
requirements at the present time .... We can, 
however, secure overselves against international 
entanglements which might deny to us the advantage 
we at present possess, and might lead to restraints 
which would permanently prevent the establishment of 
an all-British system, and by enfeebling the conduct 
of strategic operations in war would endanger the 
national security. 'ý 

In a subsequent memorandum, Clarke argued against 

ratification of the Radio-telegraphic Convention, and 

this elicited a response from the DNI. Ottley5u refuted 

Clarke's arguments and concluded that: 

The undoubtedly attractive idea of a world-wide 
British Wireless Telegraphy system embracing Great 
Britain and her Colonies and most important 
strategic points in the world must inevitably be 
dismissed as a Utopian dream, impossible of 
realisation, except by a system worked under 
Imperial Government as opposed to work by private 
companies. ý' c! 

Furthermore, as Ottley noted, the Admiralty recognised 

the necessity for a state-controlled system of imperial 

communications in preference to a private commercial 

venture. 'A Marconi monopoly, or any monopoly, i-s 

impracticable, except as a comprehensive Imperial scheme 

under imperial direction, and not as a matter of private 

enterprise. '--- 

48 ibid. The conflation of strategic and commercial 
interests pervaded development of W/T as shown by the 
history of the Imperial Wireless Scheme. 
49 ibid. 
50 Charles L Ottley (1858-1932) entered RN 1871; Torpedo 
officer; Cmdr 1892; Vernon 1893; Captain 1899; Naval 
Attache Washington, Rome, Tokyo, St Petersberg, Paris; 
CID 1904: DNI 1905-07; The Hague Conference 1907; Sec CID 
190-, -12, Rear-Adm 1908; retired 1912; joined Board of 
Mssrs Armstrong-Whitworth & Co. 
51 Draft Memorandum by DNI, 14 Dec 1906; ADM116/3614. 
52 ibid. 
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The inter-relationship between strategic planning 

and imperial communications policy was complex and proved 

difficult to disentangle. However, much of the subsequen-t 

development of imperial communications policy is beyond 

the scope of this study. Naval operational strategy was 

subjected to the constraints of Britain's maritime or 

imperial strategy, while strategic planning often became 

confused, conflat-ed or conflicted with commercial aims. 

The nature of the global aether and 4-he structure of 

a communications network led to consideration of W/T as a 

complex international problem. Commercial agreements had 

strategic implications which compelled consideration of 

the imperial role of W/T. The Admiralty maintained an 

interest in commercial developments at home and abroad 

and followed international consequences of long distance 

communication. Indeed, the Admiralty was more interested 

in external effects and implications of the technology 

abroad than the impact on its internal organisation. 

In March 1907 a Select Committee was appointed to 

inquire into -the Radio-Telegraphic Convention of 1906. 

Admiralty witnesses, speaking on behalf of the Board, 

stated emphatically that Admiralty objectives were fully 

secured, and from the point of view of Naval interests, 

ratification was desirable, while resusal to ratify would 

be seriously prejudicial to those interests. 1,1ý 

However, the War Office, not being directly affected 

by the W/T Convention, considered only the viewpoint of 

53 Cmdr Payne and Lieut Loring, Mins of evidence, Report 
of the Select Cttee on the Radio-Telegraphic Convention, 
1906; 8 July 1907. (Cd. 246, viii, p249-]. 
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imperial strategy. Colonel FJ Davis stated that on the 

outbreak of war: 

the greater part of the traffic of the world would 
be passing through these stations; and although 
after a war had been in progress for sometime, other 
nations might, to avoid censorship, make 
arrangements, still at the outbreak of the war we 
should be in a position to control, censor or stop a 
proportionate amount of the wireless traffic. 5, 

The ability to 'control, censor or stop' much of the 

wireless traffic of the world passing through British 

owned stations was seen as a necessary corollary to the 

control Britain already exercised over cable traffic. If 

Britain could extend her control over the oceans and 

cables to include the aether, then Britannia would rule 

the aether waves, as she already ruled the ocean waves. 

This was also implicit in the interests of the Navy. 

One essential consideration from the Imperial point 
of view, is that as many as possible of the shore 
stations of the world should be on British territory 
and therefore, able to be brought, in times of 
emergency, under the control of the British 
Government. 5ý 

Thus arguments from imperial strategy supported a policy 

of inter-communication between all systems. If all shore 

stations on British territory were freely available to 

all ships without restriction as to the system: 

the natural advantages arising from the geographical 
position of the British Islands and various British 
possession will draw traffic to British stations, 
and will provide a commercial inducement for the 
erection of such stations. 

On the other hand, a policy of non-intercommunica ion 

would provide 'a direct and powerful motive for the 

54 Davis, Mins of evidence. 
55 Report, Para 44 Naval Interests 
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erection of stations on foreign territory'. ý: ý Yet again, 

commercial and strategic motives were mutually supported. 

However, Arthur Lee, MP, a member of the Committee, 

proposed an alternative view emphasising Britain's unique 

strategic position and the paramount importance of W/T 

for the defence of the Empire: 

In the matter of wireless telegraphy England has far 
more at stake than any other Power, owing to the 
scattered and world-wide nature of her Empire, which 
depends for its security upon the control of the sea 
by her fleets. To this country therefore the 
wireless telegraphy question is primarily one of 
national strategic importance, commercial interests 
- however vast - necessarily taking the second 
place. -: ' 

Britain's pre-eminent position in W/T, he maintained, was 

sufficient to discount the possibility of a 'wireless 

war' or boycott against British wireless interests, as: 

we alone possess an extensive and efficient system 
of wireless telegraphy, already in full operation, 
which either is or can easily be made sufficient for 
all our needs both strategic and commercial. 

Therefore, Lee concluded: 

In the extremely improbable event of a 'wireless 
war' it would not be this country which would suffer 
most, and the ultimate victory would necessarily 
rest with us. -"'. " 

Such optimistic and patriotic sentiments might have 

carried popular appeal, but did not carry favour with the 

Foreign Office, Post Office or the Admiralty. The Marconi 

Company, were already engaged in a bitter commercial war 

with Telefunken, and did not relish the prospect of a 

'wireless war' on all sides at once. Lee's draft report 

was rejected by the Committee. 

56 ibid. 
57 Alternative Draft Report by Mr Arthur Lee, 13 June 
1907. 
58 ibid. 



205 

Other nations, however, particularly Germany and 

increasingly the United States, remained suspicious that 

Britain was secretly intent upon domination of the global 

aether..! "" Although no suCh policy existed, the idea of 

Britain ruling the aether was attractive, even desirable, 

to many and the general trend of British policy, both 

commercial and strategic, appeared to observers abroad to 

be leading in such a direction. But appearances were 

deceptive. British policy towards the development of W/T 

emerged from the contending interests of the Admiralty, 

War Office, Foreign Office, Colonial Office, Post Office, 

Board of Trade, CID and the Select Committee. There was 

no grand design, secret plan or global strategy. As the 

technology was still evolving a coherent policy could not 

be formulated in anticipation of events. Although Britain 

stood on the threshold of a technoloqical revolution in 

communication, there was not yet a full appreciation of 

-the potential power which lay within her grasp. Among the 

younger generation of naval officers, however, there were 

some who would subsequently see a grand imperial role for 

wireless communications under Admiralty control. 

operational Strategy for W/T 

In the initial phase of its operational deployment 

W/T was used primarily to signal between ships at sea. 

W/T was also used to send navigational information and 

positions, time signals and weather reports; W/T was 

especially important in gathering and disseminating 

59 See Aitken, HGJ, The Continuous Wave: Technology and 
American Radio, 19CO-1932, Princeton, 1985, Chapter 5. 
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meteorological information for weather forecasts., -c' 

However, much W/T traffic was of a routine technical or 

logistical nature: fuel and ammunition returns, reports 

on gunnery and torpedo practices; ob--erva'%ions of naval 

and mercantile shipping movements; or administrative 

information on personnel; relaying fleet orders and 

movement instructions. A tactical role for W/T did not 

emerge until increases in the effective range led the 

Navy to reconsider the role of tactical communication, 

operational deployment and strategic planning. 

A conference of Fleet W/T officers at Vernon on 31 

October 1907, discussed the use of W/T and made various 

recommendations on Signalling during and after an Action: 

All ships before going into action, should have an 
extempore Aerial in place, with a lead from it lead 
(Isic) down to a protected position, which is fitted 
as an extempore station for receiving purposes. The 
main W/T Office should be kept in tact up to the 
moment of engagement, when the Operators would, 
unless special orders to the contrary were given, 
retire to the extempore station below. 
After the action, if the W/T Office is wrecked, an 
extempore transmitting and receiving station should 
be fitted in the most convenient position on deck 
(e. g. a Casement), utilizing the spare coil, the 
spare magnetic detector, etc., which till then have 
been kept below in a place of safety. -,, ' 

Thus W/T was not thought to have a defined tactical 

role in contact with the enemy; its role was completed 

once an enemy was engaged. Signalling by visual methods 

indicated -the comparatively short range still envisaged 

for engagements. The vulnerability of W/T apparatus, 

especially aerials, when exposed to enemy fire and the 

60 Day, Vice-Adm Sir A, The Admiralty Hydrographic 
Service, 1795-1919, HMSO, 1967. 
61 Report of W/T Conference, Vernon, 31 Oct 1907, p9; ADT 

and DNI concurred. Instructions included in Memorandum on 
Wireless Telegraph Procedure, April 1908; ADM116/1061. 
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shock of the ship's own gunfire convinced many that W. /T 

had no practical use during action. It was thought that 

the flash, noise and vibration of gun-fire or exploding 

shells would make use of W/T virtually impossible. 

The primary function of W/T was, therefore, during 

the mobilization, formation and concentration of the 

fleet in preparation for battle. For use in preliminary 

encounters, for watching and reporting on the movements 

of an enemy fleet, for scouting or blockading, W/T was 

invaluable. But in battle W/T was expected either to be 

closed down completely or to be moved below to maintain a 

passive listening watch only. 

Captain EJW Slade,, -, DNI 1907-1909, addressed the 

issues of command and communication raised by W/T, as 

they affected the Admiralty. In Jiuly 1908 Slade prepared 

a memorandum on the effects of W/T on strategic command, 

noting that because of the advance of wireless telegraphy 

'an entirely new development of strategic organisation is 

now possible'.,, ý In marked contrast to the situation only 

ten years earlier it was possible to transmit and receive 

with certainty up to 400 miles from the Admiralty, and 

because of the broadcast facility of W/T, information 

could be distributed to the fleet with ease and safety, 

'so that the fullest knowledge of the general tactical 

position is possible to every unit of the fleet' without 

the need for despatch ships. He noted: 

62 Later Adm Sir Edmund JW Slade (1859-1928) Eton, - 
joined RN 1872; Lieut 1879; Cmdr 1894; Captain 1899; DNI 
1907-09; C-in-C East Indies 1909-12; retired 1917; Vice- 
Chairman Anglo-Persian Oil Co. 

63 Untitled memorandum on strategic command by DNI, July 
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the Admiralty can now assume the responsibility for 
the strategic movements of the fleet in a far more 
complete manner than ever was possible formerly. -- 

Slade observed that war strategy depended on three 

kinds of information: political, including also military 

intelligence, which derived from the seat of government; 

information from outlying stations and vessels, including 

the mercantile marine, available from shore stations; and 

information obtained by the cruisers and scouts of the 

fleet. The Admiralty had access to the first and second, 

and might also be aware of the third; whereas the Admiral 

at sea would have knowledge of the third, an incomplete 

appreciation of the second, but no direct knowledge of 

the f irst. 

It therefo-e follows that the only place where all 
the conditions affecting the problem are kriuwn is 
the Admiralty, and therefore the decision as to the 
strategic movements of the Fleet can be taken by 
them with far greater accuracy than it can by the 
Admiral at sea. c, ý 

This represented a departure from the traditional 

practice of relying implicitly on the judgement of the 

'man-on-the-spot', the Admiral at sea. However, Slade was 

careful to maintain the distinction between strategic and 

tactical movements; the former could be controlled by the 

Admiralty, the latter were best left to the Admiral in 

command. 

It -therefore follows from this that -the Admiralty 
cannot, and should not, attempt to interfere with 
the movements of the Fleet when in contact with the 
enemy. - 

64 ibid. 
65 ibid. 
66 ibid. 
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Slade maintained that the Admiralty, from the far wider 

view that -they possessed could lead 4--he Admiral 'up to a 

situation where he can strike, and he is then given a 

free hand -to do -the bes t he can'., -' 

Slade recognized the new possibilities faced by the 

Admiralty and the Fleet with the advent of long distance 

communication. But he also saw the potential danger if 

the Admiralty indulged to any great degree in conducting 

naval operations by W/T. The new power which W/T had 

placed in the hands of the Admiralty would have to be 

exercised wisely if the command structure of the Navy was 

to be maintained. 

The influence of Slade's paper is now difficult to 

assess and the extent of its circulation unclear. Ti--: ) 

- among Slade's papers suggests that it untitled typescript. a 

was not widely distributed or preserved with official 

Admiralty files. There does not appear to have been any 

discussion or comment by Board members- or Admiralty 

officials.,, "'. It is possible that the institutional divide 

between the technical and operational branches of the 

Admiralty contributed to the narrow reception of Slade's 

strategic ideas. 

The Royal Navy struggled to assimilate W/T in both 

intellectual and affective terms, to understand the new 

technical medium, as a conceptual device, an instrument 

for communication, command and control within the Fleet. 

At sea W/T was an established, organised and integrated 

67 ibid 
68 Slade's diary for 1908 has no reference to the paper 
or W/T, the relevant pages are missing. MRF/39/3, NMM. 
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part of th-ý command st-ructure in the Fleet. The situation 

ashore was not so clear. The erection of a W/T aerial on 

the Admiralty ir, 1908 did not signify full integration 

with the command structures or decision-making machinery 

within. Outward adoption of the new technology did not 

reveal an inner appreciation of its strategic functions. 

The wireless aerials rigged on masts on the roof 
might impress the uninitiated, but they scarcely 
betokened a directing intelligence within.,, -- 

The wireless aerial certainly provided the facility 

to direct operati ons from a distance. But it was not 

matched by an equivalent shift in either Admiralty 

organisation or thinking. The tradition of independent 

command at sea caused tensions at various levels within 

the Admiralty and the Fleet. Admirals, Captains, Staff 

and Siqnal Officers in ships questioned the degree of 

central control at sea. Tension arose between the Fleet 

and the Admiralty over who should decide policy and 

directe the movements of ships at sea. 

The conflict was vividly illustrated by the dispute 

between Fisher and Beresford in 1909. Personal antagonism 

aside, questions of Admiralty authority and command of 

the Fleet were at issue. It was characterised by a lack 

of understanding between the First Sea Lord and C-in-C 

Channel Fleet - two centres of power. The report of the 

CID Sub-committee looked forward to the formation of a 

Naval War Staff as a possible solution to the problem. 70 

69 Rodger, NAM, The Admiralty, Lavenham, 1979, p128. 
70 Report of CID sub-committee on Naval Policy, 14 Aug 
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War Staff and Signals Organisation 1909-12 

As size and speed became important considerations in 

the construction of new ships, so speed became a dominant 

factor in strategic thinking. Fisher insisted on greater 

speed and longer ranges for his battle-cruisers. Speed of 

mobilization on land and at sea was increasingly seen as 

the key to victory. Speed of response related directly to 

the speed of communication, information gathering and 

decision-making. Unfortunately, while the speed of both 

land and sea communications had been revolutionised by 

electrical technology, the pace of human responses, to 

process information, or to think under pressure had not 

increased to the same degree. The speed of electrical 

communication made new and taxing demands upon those 

individuals faced with the responsibility of analyzing 

rapidly changing situations from masses of information. 

Decisions had to be made ever more quickly, sometimes 

with little or no information, or with so much that it 

was impossible to sift and analyse in time. Speed of 

communication had traditionally been much slower than 

human responses, but operating at the speed of light, 

there was less time to think. The pace of events began to 

outrun the capacity of individuals to respond in time. 71 

Naval commanders had always assessed new situations, 

taking into account possible enemy responses, and evolved 

appropriate plans for action. But the increasing size of 

forces, range of armaments and speed of communications, 

made the task too rapid and complex for any individual. 

............ 
71 ". SI ee Kern, S, The Culture of Space and Time, 1880-1918, 

London, 1983. 



212 

As speed of communications out-paced individual human 

thought and decision-making, Beresford, Richmond and 

Dewar argued for operational planning to become a more 

formalized aspect of the Admiralty's strategic thinking. 

As professional head of the Royal Navy the First Sea 

Lord was responsible for war plans and the deployment of 

ships and squadrons, but he had little practical control 

over, events at sea. Fisher opposed any proposal for a war 

staff which might diminish the authority of the First Sea 

Lord. Towards the end of his term, the Admiralty acquired 

the facility which allowed the operational head of the 

Navy to influence operations at sea. W/T provided the 

means to exercise command and control of fleets at sea, 

if supported by an effective staff organisation -to 

analyse reports and prepare plans. 

The confrontation between Fisher and his critics 

threatened to tear the Navy apart. To maintain a degree 

of public confidence in the Admiralty Fisher formed the 

Naval War Council in October 1909. Its members included 

Bethell, DNI, King-Hall, DNM and Greene, the Assistant 

Secretary. Fisher presided at only three meetings before 

retiring in January 1910. -, - Disliked by Fisher, the War 

Council failed to appease those critics, particularly 

Richmond, who argued for an effective War Staff. -'3 

When Wilson succeded Fisher as First Sea Lord, he 

presided over occasional meetings until June, when the 

Naval War Council effectively ceased functioning. Study 

............. 
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73 Richmond diary, 27 Oct 1909; Marder, A, (ed) Portrait 

of an Admiral, London, 1952, p62. 
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of war formed no part of its work, but it- did consider 

items concerning naval signalling and W/T work. Captain 

Henry Oliver and Nicholson, ADT together with W/T experts 

Slee and Silvertop from Vernon, were invited to attend. 

During a partial mobilization of the 'War Staff' at -the 

Admiralty between February and March 1910, it was agreed 

that either DNI or DNM would alwayss be present along with 

one of the three wireless experts, Nicholson, I.. Slee and 

Silvertop. Camp beds were to be provided, telephone 

communication between the Admiralty and First Sea Lord's 

house improved and action taken to prevent it being 

tapped. '4 The Council settled arrangements for Wireless 

Signal and Wireless Telegraph Stations to be manned and 

operated. It did not then meet again for 18 months. 

Fisher had not appreciated the full significance of 

W/T or -the implica+-ions flowing from its introduction. on 

leaving the Admiralty he recognised: 

how fathomless is the effect of wireless (at the 
Admiralty before I left we heard two Post Captains 
talking to each other abreast of the Garden of Eden 
in Mesopotamia! ), and how every ship on the ocean is 
within the ken of the Admiralty in a few seconds 
(vou can't 'gag' the air or cut the atmosphere like 
a telegraph wire! )-- 

Recognizing the unique power and strategic role of W/T, 

Fisher become an advocate of an imperial wireless policy: 

I have been working like a mole at the adoption by 
the Imperial Conference of a "world-wide English- 
speakin_q Government monopoly of wireless. "I think 
it will come off! Don't breathe a word about it, 
please! Wireless is the pith and marrow of war! You 
can't cut the air: You can cut telegraph wires, and 

74 Naval War Council, mins 22 Feb 1910; ADM116/3090. 
75 Fisher to Arnold White, 3 Aug 1910; Marder, A J, (ed) 
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of the Fleet Lord Fisher, 2,1952', p332. 
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the last occasion on 5 March 1912 before being absorbed 

by the War Staff. 

The transitional forum considered the establishment 

of a new W/T station at Stockton on the east coast for 

listening-in to messages emanating from the rapidly 

expanding German Navy across the North Sea. A note of 

caution was expressed -that unless intercepted messages 

were sifted at the station, a flood of unintelligible 

signals would descend upon the Admiralty. This was 

exactly what did happened in the autumn of 1914. 

Strategic Deployment of W/T 1912-14 

After 1909 the main strategic threat to Britain was 

the rise of German naval power, viewed with increasing 

alarm by the Royal Navy. Though superior in their ships, 

men, seamanship, gunnery and training, the Royal Navy's 

rigid operational command struct-ures made it more 

vulnerable. Numbers alone were not sufficient to command 

the seas. Quantity and quality of men and materiel was 

not enough against new weapons used by a ruthless enemy. 

To ensure the best use of available resources the Navy 

required a modern fleet to secure and maintain command of 

the seas; a war staff to plan maritime strategy; and an 

effective system of command and control, which in turn 

demanded a re-appraisal of the role of W/T as a channel 

of communication. 

The emergence of other potentially more threatening 
I 

new technologies, particularly submarines and aircraft, 

placed -the Navy in a more vulnerable Position than before 

the advent of W/T. The Navy faced a new threat from the 



216 

air, and the parameters of naval warfare expanded into a 

third dimension. As W/T had the potential to abolish the 

constraints of time and space, the possibility loomed of 

warfare extending into a fourth dimension. 7ý Strategic 

vulnerability is greatest during periods of technological 

innovation or organi-sational change. 

Mahan, the influential naval historian and strategic 

theorist, had written most of his important works before 

-the impact of W/T became apparent, but in a work of 1911 

he commented on the use of W/T for scouting purposes: 

although wireless telegraphy has now superseded the 
necessity of sending one (cruiser] back with 
information, while the other remains in touch with 
the enemy, accidents may happen, and in so important 
a matter it seems expedient to double precautions ... 
for wireless cannot act before it has news, and to 
obtain news objects must be seen ... 

He cautioned that 'wireless messages may be intercepted, 

to the serious disadvantage of the sender'. Therefore, 

'it will be safer to send a vessel with the tidings 

rather than commit them to the air wavesl. ýýc; His caution 

was justified, as W/T proved to be a two-edged weapon. 

Corbett was more positive in his assessment of W/T, 

though stressing that like other recent technological 

developments it tended to enhance the defensive: 

For the great increase in the powers of defence we 
must turn to the extraordinary development in the 

means of distant communication. Under former 

conditions it was possible for a cruising ship to 

.......... 
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remain for days upon a fertile spot and make a 
number of captures before her presence was known. 
But since most large merchantmen have been fitted 
with wireless installations, she cannot now attack a 
single one of them without fear of calling down upon 
her an adversary. Moreover, when she is once 
located, every ship within wireless reach can be 
warned of her presence and avoid her. She must 
widely and constantly shift her position, thereby 
still further reducing her staying power.; ýý! 

This was rather too sanguine about the defensive 

capacity of W/T in view of subsequent events. The 

installation of W/T apparatus on merchant ships was not 

universal and no guarantee of safety at sea, as the 

Titanic tragedy showed. Without standardised apparatus 

and procedures, adequate staffing, training and greater 

co-operation between the mercantile marine and naval 

forces, W/T could prove more hindrance than help, for 

both safety at sea and the defence of trade and Empire. ý- 

The utility of W/T for both strategic and commercial 

operations was obvious to military and civil authorities. 

Strategic and commercial operations became increasingly 

confused and conflated. Following a German example, 

French authorities granted subventions to fishing vessels 

that installed W/T apparatus. The motive was not economic 

or humanitarian, such craft were ideal for reconnaissance 

work, mine-laying or other clandestine activities. In 

October 1912, the Admiralty arranged for daily W/T 

practices between naval vessels and British mercantile 

81 Corbett, J, Some Principles of Maritime Strategy, 

ý1911) 1972, p273-4. 
82 After the Titanic disaster legislation was proposed to 

make W/IT compulsory on all passenger vessels. The USA 

enacted measures in 1912, but Britain not until 1916. 
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vessels, to ensure more efficient and reliable inter- 

communication, if and when required. '' 

Technological developments continued to strengthen 

the defensive, while strategic theory proclaimed the 

power of offence. Britain's traditional naval strategy, 

contained in the aphorism 'Our first line of defence is 

the enemy's ports', was a strategy of containment or 

close blockade, confining an enemy fleet - to port, to 

secure command of the sea and maintain control of 

maritime communications until the decisive battle. 84 

However, the emerging political balance in Europe 

embodied new strategic problems, which combined with the 

defensive power of technologies, rendered close blockade 

impractical. The strategic centre of operations in the 

North Sea rather than the Channel or Mediterranean and 

the concentration of the fleet in home waters reflected 

new strategic priorities. New bases were established on 

the east coast facinq Germany. 'But', as Churchill noted, 

'although the enemy, the front and the theatre had 

changed, the sound principle of British naval strategy 

still held good'. Admiralty policy remained the close 

E, 5 blockade of enemy ports. -- 

Despite a more favourable geo-strategic position, 

blockading Germany's North Sea ports was a more difficult 

operation than blockading French Channel ports had been 

in the past. The distance of 240 miles compared with only 

20-60, meant that a destroyer flotilla could remain on 

8 .. 3 The Times, 27 Feb and 23 Oct 1912. 
84 Corbett, Principles, p9O. 
85 Churchill, World Crisis, p112. 
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station for only a limited time before having to re-coal. 

More ships were required to maintain a constant patrol, 

increasing wear and tear on ships and crew fatigue. Poor 

visibility and rough weather, common in the Bight, made 

communication difficult. 

Proposals had been prepared from 1905 to seize one 

of the German islands - Sylt, Borkum, or Heligoland - as 

an advance base from which to conduct a close blockade 

However, the increased power of defensive technology had 

made this impossible, Germany fortified the islands with 

long-range coastal artillery, searchlights and mines. The 

-technologies which rendered a German invasion of Britain 

virtually impossible, also precluded the possibility of a 

close blockade of Germany. 

The Agadir crisis had brought home to the Admiralty 

new strategic realities. The CID meeting in August 1911 

revealed not only that the War Office and Admiralty were 

operating independently, but that their respective war 

plans were based on different conceptions, of Britain's 

strategic role in any future European war. The Army was 

committed to a continental strategy and the Navy intent 

on amphibious operations and a close blockade. When the 

contradictions were revealed, the Admiralty was forced to 

bow to political pressure for change. 

Churchill's new War Staff revised the existing War 

Plans, substituting a policy of open or distant blockade. 

Rather than confine the German Navy to its home ports, 

the new policy was to cut -Dff egress from the North Sea, 

.......... . 
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by closing the Channel and maintain an observa+-. iL--, n line 

between Scotland and Norway. The 'German Ocean' was 

effectively left open to the German Navy. 

The policy of distant blockade was not adopted from 
choice, but from necessity. It implied no 
repudiation on the part of the Admiralty of their 
fundamental principle of aggressive naval strategy, 
but only a temporary abandonment of it in the face 
of unresolved diffici. ilties; and it was intended. that 
every effort should be made, both before and after a 
declaration of war, to overcome those 
difficulties. ý' 

The strategy of distant blockade was made necessary 

and possible by W/T. As a battle-fleet could not remain 

permanently on station in the North Sea in support of a 

distant blockade, the strategy depended on observation, 

intelligence and good W/T communication with the Fleet. 

At the same time developments in other spheres were 
ensuring that the 'close blockade' was becoming 
outmoded. The most important of these was wireless 
telegraphy. There was simply no point in placing 
ships in visual contact with each other, and 
therefore of the enemy also, if they could be 
contacted by wireless over longer distances. The 
need to place battle squadrons close inshore to see 
what was happening in the blockaded port was done 
away with. With the aid of wireless, it was expected 
that cruisers scouting well ahead of the battlefleet 
could keep it fully informed. The risk to one or two 
cruisers was acceptable while the risk to a 
battlefleet would not be. Unfortunately for 
blockaders, as Admiral Wilson showed in 1901, 
improvements in communication could benefit the 
blockaded fleet as well as the blockaders. " 

A 1913 CID inquiry did not discount the danger of a 

'bolt from the blue', should the fleet be lured away or 

divided, but as Churchill noted, even 

this danger was greatly reduced by wireless, which 
enabled the divided portions to be instantly 

87 Churchill, World Crisis, p114. 
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directed to a common rendezvous and to avoid action 
untill concentration was affected. ý 

Distant blockade meant that the east coast would be 

exposed to the possibility of attack if the German Fleet 

made a surprise sortie across the North Sea. Churchill 

assessed the problem of defending the east coast: 

On the assumption that a close blockade, either of 
the Heligoland Bight or of the exits from the 
Baltic, is not possible, the Admiralty cannot 
guarantee that individual vessels will not 
frequently slip through the cruiser squadrons 
patrolling the wide area of the North Sea. '-' 

He noted that there were less than a 100 vessels under 

the Admiral of Patrols, to defend more than 600 miles of 

coastline from Shetland to Dover. There were less than 30 

cruisers available, some of which would be re-coalinq. To 

have these vessels constantly on sea patrol was extremely 

wasteful on fuel, exhausted the crews and dissipated the 

available strength. -1 

Coastal defence was not a purely naval problem and 

could not be dealt with by traditional naval tactics. The 

problem of coastal defence was that the only sure line of 

observation, the coast itself, lay behind the line of 

effective resistence provided by the Fleet. As the first 

sighting of an enemy might be from the shore, it was 

essential to have a system of observation, intelligence 

and communication, along the coast to relay sightings to 

-the cruising force. Churchill recommended: 

a system of land observation by outposts, cyclists, 
aircraft and signal stations, all connected by 
telephone, ought to be perfected from which accurate 

89 Churchill, World Crisis, p117. 
90 'Notes by the First Lord of the Admiralty,, 29 March 
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information can be transmitted to the points where 
the flotillas are massed. '- 

Coastal defence was one of the many problems facing 

the Admiralty, along with trade protection and defence of 

the Empire. The greater range of high-power W/T stations, 

which were increasing all around the world, enabled many 

governments to maintain contact with distant colonial 

possessions and naval squadrons with ease and rapidity. 

The Admiralty kept a watch on the construction and use of 

W/T stations around the world, and foreign navies. ýý3 

A lag of up to ten years existed between the first 

demonstration of the effectiveness of W/T in blockading 

and the final adoption of a strategy of distant blockade. 

Partly due to the rate of development, deployment and 

diffusion of w/-r in the Royal Navy, it also reflected the 

difficulties inherent in predicting the potential of any 

new technology. Drawing strategic conclusions from 

technical developments was difficult and dangerous for 

the Royal Navy. However, by 1914 naval strategic planning 

had taken account of the greater range of W/T and many 

other potential new uses and applications for war. 

Nevertheless, the problem for the Navy continued to 

be the dominant civil bureaucracy at the Admiralty which 

remained obsessed with materiel and administration and a 

command structure prone to centralisation and secrecy. 

Dewar commented on his experience during 1913: 

We were kept hard at work stamping and filing a 
never-ending stream of wirel,,, ss signals, a task 

92 ibid, p125. .1 
93 'Foreign Long Distance W/T Stations, Built, Building 
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which could have been equally well done by 
midshipmen or petty officers. As I watched the flood 
of paperasserie, it seemed to me that our wireless 
experts should study the history of command instead 
of devising methods of crowding more messages intc 
the ether. This new instrument of man's inventive 
genius was being used to accentuate the existing 
over-centralisation, regardless of the fact that 
material communications can never be an efficient 
substitute for individual initiative in time of 
war. ý14 

Dewar observed that 'The systern of signalling every 

movement from the fleet flagship tended to develop an 

acute kind of tactical arthritis'. ý--, He also noted that: 

that the tactics of any particular period are 
governed by contemporary methods of command and that 
the essential factor in a tactical renaissance is 
not new methods of manoeuvres nor attack, but 
methods of command which delegate freedom to, and 
develop the initiative of, subordinate commanders. ý- 

It can be added that the methods of command of any 

period are governed by the available communications, and 

the essential factor in any new methods of command is an 

understanding of the appropriate means of communication. 

In other words, the functions of command were determined 

by the available communications. 

Reports to the Admiralty and orders to the Fleet, 

formed the basis of a command and control system. But W/T 

had become an excuse for prevarication and indecision in 

the Fleet, a victim of administrative routine, delay and 

interference from Whitehall. In the centralised Admiralty 

bureaucracy W/T placed greater power in the hands of 

officials and politicians, imposing a new responsibility 

for -the direction of naval operations, as Rear-Admiral 

Tudor recognised: 

94 Dewar, Navy From Within, p157. 
95 ibid , P119. 
96 ibid, p135. 



224 

we have to remember that whilst cables and more 
especially W/T have put into the hands of the 
Admiralty very great power and very great advantages 
in directing the movements and operations of Fleets 
and units, this power involves certain disadvantages 
in that it must to a certain extent weaken the sense 
of responsibility of the Officers in command, and 
the Admiralty must therefore be prepared to accept 
more detailed responsibility than in former days. -- 

This was self-fulfilling. As the Admiralty assumed 

more responsibility, the Fleet became yet more dependent. 

For the flow of information to be effective both ends of 

the aetheric divide had to understand, interpret and act 

upon the messages received. For the Admiralty to operate 

as a naval command centre required a Signal staff of 

fully trained operators and Signals Officers, conversant 

with both the technical and operational aspects of W/T as 

conducted in the Fleet. But the only W/T expertise at the 

Admiralty was the ADT staff concerned with administration 

of technology. There was no-one, equivalent to the Fleet 

Wireless Officer, responsible for the conduct of W/T. 

The debate within the Admiralty over the necessity 

for a Naval Staff was a consequence of the adoption of 

W/T by the Royal Navy. Before 1900 the Admiralty had no 

direct intelligence reports or operational problems to 

deal with. But as the range, speed and accuracy of W/T 

increased, rapid and reliable communication with the 

Fleet at sea became possible. Intelligence reports and 

operational information were brought directly into the 

Admiralty and Whitehall confronted operational situations 

with a new sense of realism and urgency. Moreover, the 

1 .1........ . ..... 11 ....... 
97/1 Rear-Adm Tudor, Third Sea Lord, minute on Report of 
the Court of Inquiry into the Loss of the three Cressyls, 
7 Dec 1914; Adm Mss, cited by Marder, FDSF, 2, p3g. 
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Strategic thought on the uses of W/T emerged from a 

variety of scientific, strategic and social influences, 

inside and outside the Navy and Admiralty. Theorist-s and 

naval historians such as Mahan and Corbett; politicians, 

such as Balfour and Churchill; military bureaucrats, such 

as Davies and Clarke; as well as Marconi and HG Wells, 

contributed to speculative thinking on the strategic uses 

of W/T. Operational policy was devised by tacticians like 

Wilson, Beresford, Battenberg, Slade and Ottley. Fleet 

exercises and manoeuvres and limited early experience in 

war enabled the Royal Navy to obtain expertise in the 

deployment of W/T and evolve new tactical procedures. As 

the range of naval operations expanded and W/T became 

more specialised, the technical experts, Jackson, Payne, 

Loring, Silvertop, Slee and Nicholson translated the 

technology into an operational strategy. 

Before 1901, the short range of W/T limited its use 

to tactical situations. From 1901 to 1908, tactical use 

of W/T remained paramount, but the increased range raised 

new problems of strategic command and Admiralty control. 

From 1909 to 1914, the greater range and reliability of 

W/T and increased imperial and international use led to a 

re-evaluation of W/T's role while economic and commercial 

motives often became confused or conflated with imperial 

strategy which obscured naval operational objectives and 

Adinir& -: -, - responsibil ties. 

As the range of W/T increased, the change in scale 

altered both users and observers perceptions, Posing new 

questions, problems and challenges. Britain's traditional 
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maritime strategy accommodated the new technology despite 

the conflict between political or strategic and economic 

or commercial interests. There was an institutional and 

intellectual struggle within the Admiralty to assimilate 

the new medium of communication into the traditional 

command structure. 

Admiralty Orders and Instructions flowed through the 

existing telegraph and cable links to the home ports and 

foreign stations, and were then transmitted to the Fleet 

at sea. The content, however, remained mostly routine 

administration and the impact of W/T on the Admiralty was 

negligible. The Navy remained immune from interference 

until W/T allowed Admiralty officials and politicians to 

direct naval operations at sea. 

The increasing range of long distance W/T between 

1901 and 1914 gave the Admiralty for the first time the 

means to issue specific and immediate instructions to 

admirals a-t sea. The Admiralty was able to establish a 

new role as a general headquarters or command centre, 

rather than a purely adminstrative department. Thus the 

Admiralty gained the power to redeploy ships anywhere in 

the world and assume direction of naval operations and 

strategic deployment of fleets as Slade had indicated. 

Unfortunately, the distinction which Slade maintained 

should exist between strategic and tactical movements was 

not always clear in practice, especially to those, such 

as Fisher and Churchill, with an inclination to direct 

affairs from a distance. 



228 

Wireless telegraphy promised to be a great benefit 

to the Navy, and was indeed a valuable operational tool. 

However, it also threatened to become an instrument for 

centralised Admiralty control which stifled initiative. 

Younger officers learnt to control and utilize W/T as a 

medium of command. But the generation which learnt about 

W/T in mid-career, and occupied senior positions in the 

Admiralty and Fleet by 1914, found the new technology 

conflicted with a tradition of individual responsibility 

and independent command. W/T concentrated power and 

centralised control in the Admiralty and extended its 

administrative control to the Fleet, without necessarily 

increasing the efficiency of operational command. 

The introduction of W/T imposed new demands on the 

Admiralty command structure, changing the relationship 

between the Admiralty and the Fleet. The Fleet was no 

longer remote, but neither was it secure from Admiralty 

interference. The Admiralty could pry into the working of 

ships anywhere in the world. Obsessed with administrative 

detail, the Admiralty became overwhelmed by a flood of 

new information, suffered from information overload and 

exhibited signs of communication breakdown. The Admiralty 

was compelled to respond in a more direct and positive 

way, as the day-to-day problems of the Fleet were brought 

into Whitehall. However, operational deployment exposed 

inadequacies in the Admiralty organisation, revealing the 

need for a War Staff. 

Paradoxically, as W/T made communication at sea 

easier, it created barriers to communication within the 
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Admiralty. As the Admiralty grew larger, its internal 

communications became more difficult. Complex technical 

and strategic problems and more professional specialist 

naval officers increased the Ic-ommunication distance' 

between individi I- . ia'- making the Admiralty as a whole less 

responsive. The transformation of the Admiralty from an 

administrative department of state into a naval command 

and communication centre was a long and difficult process 

not completed by 1914, or even by 1.918. The process began 

under the impetus of a new medium of communication which 

carried implications for new forms of command and control 

in the future. More serious, however, was an overriding 

concern with security and control associated with W/T. 

k 
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Chapter 5 Security and Control 1895-1915 

This chapter examines the development of security 

consciousness and the need for controls associated with 

the 'open' nature of wireless telegraphy. As problems of 

interference and interception were difficult to eliminate 

by technical means alone, procedures, regulations and 

censorship were adopted in an attempt to control the open 

door left by W/T. But less obvious implications for the 

Royal Navy also followed, the development of new forms of 

language, patterns of thought, modes of behaviour and 

codes of conduct; a new community of professionals arose 

with new perspectives on the distribution of power, 

authority and control within the Royal Navy. 

Security Consciousness 

Wireless telegraphy presented challenges, problems, 

opportunities and threats to the Poyal Navy. The strength 

of the medium - openness, mobility and flexibility - were .A 

also its weakness. It was soon perceived as a 'two-edged 

weapon', which elicited a range of old and new responses. 

W/T was useful and invaluable at times, but potentially 

dangerous. Danger stemmed from its 'openness,: messages 

committed to the aether were vulnerable to interference 

or interception and had no guarantee of safe reception. 

The vagaries of wireless transmission illuminated a 

new problem and contributed to the new sense of security- 

mindedness which pervaded armed forces and governments, 

and permeated Edwardian society. Victorian confidence, 
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evident at the Diamond Jubilee in 1897, was severely 

-tested duirinq the South African War. The Victorian sense 

of self-assurance and sturdiness gave way to a period of 

Edwardian anxiety and angst, with apparitions of an 

approaching armageddon. Contemporary literature and art 

revealed undercurrents of social anxiety, upheaval, even 

menace, as nature and society appeared threatened. 

The discovery of X-rays, radio-activity and radio 

waves, at the end of the l9th century, seemed to many to 

presage the end of the stable Newtonian universe that had 

been 4-he foundation of both science and society for two 

centuries. The disintegration of atomic structures 

signalled that the natural order was no longer secure; 

what then of the social, cultural and political order of 

human affairs? New forms of art, music, dance and popular 

literature, especially science-fiction, fantasy and spy- 

stories, reflected a sense of uncertainty in political 

society as in the natural order. Decay and disintegration 

prevailed, ancient empires in Turkey, Russia, Persia and 

China were shaken by revolutions. Balkan nationalism 

threatened the stability of Europe, while socialists, 

suffragettes and strikers disturbed the peace of British 

society. Everywhere, it seemed, society was in disarray, 

culture in decline, art in decay; God was dead, moral 

values undermined and the state in peril from spies and 



232 

saboteurs.. L I Thus anxiety about security increased at the 

beginning of the new century. 

Much concern focussed on W/T because its openness 

made it vulnerable and contributed to the pervading sense 

of security consciousness in society, The application of 

a basically insecure technology for military and naval 

communications caused some alarm. The Royal Navy was led 

to consider the security of its W/T signalling when 

confronted by the interference and interception stemming 

from the essential nature of spark technology. 

Following the work of Hertz, all early experimenters 

used induction coils and spark-gaps to generate electro- 

magnetic waves. The fundamental nature of the technology, 

however, created problems of mutual interference if more 

than one stat-ion was transmitting within a given area. A 

spark discharge generated multiple waves, harmonics of 

the fundamental wave, radiating through space, occupying 

much of the electro-magnetic spectrum. Aitken has called 

the spark transmitter 'a dirty radiator, polluting the 

spectrum with radiation that was unnecessary, wasteful of 

energy, and damaging to the interests of other users'. 2 

Before 1914 basic spark technology was improved and 

refined by Marconi, Lodge and Jackson in Britain, by 

Telefunken in Germany, and by De Forest and others in the 

United States. Alternatives were tried, Poulsen's arc and 

.......... . ...... - 11 
Eg Erskine Childers, The Riddle of the Sands, 1903. 

See also Clarke, I F, Voices Prophesying War, 1966; Kern, 
s, The Culture of Space and Time, 1880-1918, London, 
1983; Eby, C B, The Road to Armageddon, London, 1987; and 
Marvin, C, When Old Technologies were New, Oxford, 1988. 
2 Aitken, HGJ, Syntony and Spark, The Origins of 

. Radio, Princeton, 1976, p73. 
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Fessenden's high frequency alternator; Fleming's and De 

Forest's valves, but spark remained dominant in the Royal 

Navy until 1918. 

Problems with interference and interception became 

apparent at an early stage in development. The Admiralty 

were alerted to the possible danger if fleet signals were 

intercepted or interrupted by French wireless operators 

across the Channel. Cmdr Evan-Thomas reported to the 

President of the Signal Committee in 1898: 

With the apparatus in its present state, it seems 
possible, given instruments of the same, or nearly 
the same tune, for an enemy to spoil your 
communications by simply transmitting perpetual 
siqns, these would be shown on all receivers in 
distance and convert all communications into a 
jumble. For instance, if a blockaded port has a 
transmitter, the communications of the blockaders 
(when you have once got their tune) could always be 
thrown out if in distance. Again, cruisers watching 
a channel to which this system might be particularly 
useful, would find their communications thrown out 
when most needed, by the presence of hostile ships 
also using the system. 

He concluded: 

These examples, however, would show rather a reason 
for having the system in the service than not, if 
only for the purpose of incommoding our possible 
enemy. -! 

This was probably the first reference to 'jamming, 

in naval history and indicates that almost from the 

beginning W/T was perceived as a 'two-edged weapon'. 

Admiralty fears about the ability of French W/T were 

exaggerated, as a 1901 report from a study of intercepted 

French messages indicated: 

the French are in a very initiative stage at present 
with regard to wireless signalling. Their rate is 
about one-half less than that practised by our own 

............ 
3 Report by CMdr Evan-Thomas., Secretary, to President of 
the Signal Committee, 10 May 1898; ADM116/523- 
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Mediterranean ships, and judging by the constant 
repetitions of simple messages, they do not seem at 
all adept at the system yet. Their word-spacing is 
particularly bad. Neither do they appear to be 
driven (yet) to make signal rules such as would be 
necessary if they had many ships installed with 
wireless telegraph apparatus., 

solution to interference and interception was the 

development of syntony or selective tuning of transmitter 

and receiver. However, as noted in Chapter 2, technical 

development was slow, costly and inconsistent. Thus from 

its inception the Royal Navy sought other means by which 

to control the new technology and ensure the safety and 

security of the messages it despatched by W/T. 

Government Regulation of W/T 

As a new technology W/T posed problems of definition 

and control for administrative authorities. 'Telegraphy- 

without-wires' was a Post Office responsibility, but the 

Board of Trade, Admiralty and War Office were concerned 

with its development and use for coastal, maritime and 

military purposes. The Treasury was interested in the 

cost and the Foreign and Colonial Offices in the range. 

Technical problems of interference and interception 

produced disputes between government departments and 

rival states. It became apparent that the 'open' nature 

of the medium required some regulation and control, by 

national legislation, if necessary, and subsequently by 

international agreement. The new technology raised 

problems and questions which the older technologies of 

the telegraph, cable and telephone had not posed. 

4 Report by Cmdr Allan F Everett, Commander I/c Signal 
School, 30 July 1901; NID 631, Oct 1901. NHL. 
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Security of communication and information had not 

presented a special problem with the +-elegraph. In order 

to intercept a message, physical access to the telegraph 

wire was necessary. Cable was even more secure, since 

only specialised ships equipped with dredging and lifting 

apparatus, and the requisite expertise, could gain access 

to cables laying on the sea bed. Cables were vulnerable 

in shallow water and at landing points, which were often 

situated at fortified locations. As a result - security had 

not been a primary concern before W/T, which by its very 

nature consigned messages to the air, where they could be 

read or jammed by any station within range. 

The Admiralty was concerned that the introduction of 

W/T should not be compromised by technical difficulties 

when the potential benefits to the Navy were so great. In 

the manoeuvres of 1900, IT 
Ihe problem of "interference''' 

was recognised as 'one of the greatest to be faced'. Cmdr 

RF Scott, Torpedo Lieutenant of the flagship Majestic, 

noted the effects of atmospheric disturbances on several 

nights during July, but commented that, 

a much more serious one is to be contemplated in the 
increase of coast signalling stations or 
installations in "vessels'' of the Mercantile Marine. 

The further spread of untuned apparatus, he continued, 

would very soon render W/T valueless for naval purposes. 

Such a confusion would soon make the system of 
signalling inoperative in many parts of the Channel, 
an evil which nothing short oil legislation could at 
present remove. -ý 

.......... ............ 
5 Report by Cmdr Robert F Scott, Majestic, on Wireless 
Telegraphy in the Naval Manoeuvres 1900; ARTS 1900. 
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The manoeuvres revealed problems of interference if 

more than one ship tried +-o send at one time. With the 

untuned systems -then in use it was necessary to impose 

strict signalling procedures. 

From the commencement, the danger of confusion, 
where all ships within range can receive, but only 
one may send, was forseen, and regulations for 
procedure were drawn up by LIeut. Everett. As a 
result no confusion whatever occurred, nor would 
have occurred, with many more wireless ships within 
range. Doubt-less, with practice, much of this 
procedure, where it causes slight delays, could be 
relaxed. - 

However, once established requlations became part of 

routine working and procedures became common practice. 

Untuned systems necessitated stric-t W,, T discipline, which 

became part of all operators' and officers' experience. 

The technology evoked responses, formed attitudes and 

influenced naval operational procedures, which remained 

even after tuned systems became available. The habits, 

routines and experiences of early years became enshrined 

in W//T discipline and embued with the status of naval 

tradition. 

The development of strict W/T signalling practices 

and procedures, arising from the use of untuned. systems 

enforced under naval discipline, led the Navy to view 

regulation and control of W/T in general, both civil and 

military, as a necessary and desirable objective. The 

first call for legislation to control the use of W/T thus 

emerged from the practical experience of the Royal Navy. 

The problem of interference -threatened -to become steadily 

worse as more W,., T stations were built or installed in 

ARTS 1900, ADM189/20- 
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ships. As a resul-t of -the further expansion of commercial 

and maritime signalling, at home and on the continent, 

the -time was though+- to be rapidly approaching when chaos 

and confusion would ensue unless something could be done 

to regulate its use. 

In April 1901 an Admiralty conference' agreed that 

the Marconi system was the most fully advanced in regard 

to both distance and reliability, but interference was 

still a problem because although Marconi had demonstrated 

a tuned system it was not yet operational. Even when in 

service, other untuned systems would still be a problem: 

although a manufacturer may produce instruments 
immune from interference from other instruments made 
by him, another maker, either by accident or design, 
may produce an instrument so tuned that it will 
influence, and so render practically iiseless, one or 
more of those of his rival.. - 

The interaction of commerce and strategy was evident 

at this early stage of development, as it became apparent 

-that. unrestricted commercial signalling would cause 

serious interference with naval operations, sufficient to 

render the numerical and tactical advantages of the Royal 

Navy useless against a surprise attack. The spread of 

unrestricted W/T stations on land and sea, at home and on 

the continent, threatened to have a detrimental effect 

upon the efficiency and value of W/T for the Royal Navy. 

At least 16 W/T stations were in operation or being built 

around the coasts of Britain and Ireland for commercial 

or scient-ifiC purposes. As any installation could effect 

7 Present: Rear-Adm RN Custance; Lt-Col Rainsford- 

Hannay, RE, WO; Courteney Boyle, BOT; John Ardon, GPO; 

and Cmdr RS Phipps-Hornby, RN, Technical Advisor. 

8 Report of Conference on Wireless Telegraphy, 3 April 

19ol; NHL- 
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another wi-ýhin its radius of operation, possibly up to 

400 miles, it was obvious that: 

unless something is done to regulate the erection 
and working of wireless telegraph stations there is 
a very great probability, almost amounting to a 
certainty, that very great confusion, if not chaos, 
will shortly be experienced. - 

Expressions of faith in the ultimate solution coming 

from electrical science, -and commercial agreements being 

forged between rival systems, did not satisfy the needs 

of the Royal Navy. It demanded immediate regulation of 

commercial wireless telegraphy. 

Unless something can be done Naval Stations and His 
Majesty's Ships will not be able to practice in time 
of peace the system of signalling to be used in time 
of war. Without this means of practice, there will, 
it is feared, be confusion or breakdown on starting 
the stations on the outbreak of war, when reliable 
signalling will be of the utmost importance. 10 

Moreover, the possiblity was envisaged that some 

'evilly-disposed persons' would set up W/T stations to 

transmit information to an enemy or to intercept naval 

signals. This was a diffilculty the Admiralty had already 

experienced. It was, however, recognised that restrictive 

legislation would be very unpopular, both in parliament 

and the country, especially among experimenters. Such 

action would be considered an infringement of citizens, 

rights, justifiable only in the case of war or national 

emergency. A negotiated agreement with all the various 

parties was to be preferred. The Admiralty wished to 

maintain friendly rela+-ions with the Marconi Company, 

with the prospect of obtaining access to the tuning 

patents. on the other hand, syntony would not entirely 

9 ibid. 
10 ibid. 



-1 439 

remove all the problems, and the position of other 

companies, especially foreign rivals, and scientific 

experimenters seemed to require that some regulation was 

necessary to ensure the vital interests of all concerned 

were fully protected. 

Three alternatives were considered. Giving the 

Government the same monopoly over wireless telegraphy 

that it already possessed in respect of inland telegraphy 

had the advantage of satisfying naval and military 

requirements in case of war, but would produce some legal 

anomalies and necessitate compensation for the companies. 

A system of licences issued by the Post Office had the 

advantage of encouraging private enterprise and would 

even generate some revenue; however, it would be more 

difficult to exercise control over the vested interests 

which would grow up under such an arrangement, especially 

in time of war or national emergency. The third option, 

extending the existing powers of the Specretary of State 

in respect Cf the Telegraph Act, 1863, appeared to offer 

a practicable solution at first, but would require such 

an extension of the existing powers 'to entirely protect 

the Admiralty from interference in time of peace and 

war', and would: 

enable that Department to entirely suspend, without 
compensation, any station which is found to cause 
interference with their ships or stations. 1! 

Such draconian powers would have been justifiable only in 

the event of war. The conference was therefore unable to 

agree on any recommendation which would: 

......... . .......... I ........... 
ibid. 



240 

preven4: interference with Admiralty signal stations, 
or remove the difficulties which the Admiralty 
believed will occur in time of war in connection 
with wireless telegraphy. -'-' 

: )yntony could provide a partial solution, but the 

problem of interference did provoke the Government to 

respond with attempts to regulate and control the new 

technology. Wireless telegraphy was a spur to greater 

state involvement in the lives of private citizens and 

Lies of companies, in the interests of national activit 

security. 

The issue was put before the Cabinet in May 1901 by 

Lord Selborne and GW Balfour. -'. - ' There was disagreement 

among members. Some favoured placing the undertaking 

under Government regulation, 'with a view of preventing 

it being used in a hostile manner by secret agents in 

this country during war', and prevent mutual interference 

in time of peace. No general agreement could be found due 

to -the lack of scientific knowledge about the subject. 14 

Balfour and Selborne proposed a small committee, 'To 

inquire into the probable effects of unrestricted and 

uncontrolled competition in wireless telegraphy' and 

particularly 'the successful working and development of 

the system; the possibilities of its improper use in time 

of war; and the price which would have to be paid for the 

acquisition of vested interests by the State, should that 

be ... 
deemed de-9irable. lic Selborne added a postscript: 

12 ibid. 
13 Lord Selborne, First Lord of the Admiralty, 1900-05; 

GW Balfour, President of the Board of Trade, 1900-05. 

14 Report by the Prime Minister to the King, 25 May 1901, 

CAB41/26/12. 
15 Memorandum 'Wireless Telegraphy', 4 June, 1901; 

CAB37/57. 
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It has been represented to me that if the State 
-rol over the installations of retains no cont 

wireless telegraphy in this country, the invention 
might be used with great benefit by a maritime enemy 
in time of war. 

Such concerns, lie argued, might be groundless, but the 

warning could not be ignored, and he urged an inquiry on 

grounds of national defence, as such a matter could not 

be left unsettled until the outbreak of war. -'- 

The Prime Minister, Salisbury, dismissed the idea of 

a small committee of inquiry or the necessity for any 

haste or concealment. He wished -'--o avoid any steps which 

might pledge the Government to immediate legislation. But 

he conceded that the issue of national defence was 

different. He noted, however, that 'the value of this 

representation must depend almost entirely on the 

competence of the person from whom it comes'. Adding: 

'The question seems to be in the main a strategic one'; 

and the Cabinet would therefore expect expert guidance on 

the matter from officers of the Royal Navy. -I' Selborne 

responded that his source was: 

the naval officers who have been trained themselves, 
not only to use, but to manufacture these 
instruments, from the experience that the whole navy 
has already gained as to interception, interruption, 
and confusion of messages, and from the opinion of 
Captain Jackson, of His Majesty's ship "Vulcan". 18 

Selborne added a glowing, if exaggerated, portrait of 

Jackson, which brought his name to prominence in Cabinet, 

as a truly British originator of wireless telegraphy: 

16 Postscript by Selborne, ibid. 
1-/ Memorandum by Salisbury, 6 June 1901; CAB37/57. 
18 Memorandum by Selborne, 10 Dec 1901; CAB37/59. 
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'He, as a matter of literal fact, had himself invented 

the Marconi system independently of M. Marconi. " 

Despite the apparent urgency the matter was not 

pressed further on the Cabinet until December, by which 

time a temporary arrangement- was be 4 ng concluded between I 

the Government, the Marconi Company and Lloyds, giving 

Lloyds exclusive use of the Marconi sy-stem. The Admiralty 

already had an agreement with Lloyds which provided for 

use of signal stations in time of war. On a suggestion 

from the Board of Trade it was hoped that: 

if Lloyds would undertake to buy its instruments 
from the Marconi Company, and to comply with any 
conditions and regulations the Admiralty thought 
necessary in the public interest, and that if the 
Marconi Company on the other hand would undertake 
only to act as manufacturers, and not themselves to 
seek to erect any installations, and to bind 
themselves to supply no installation for use in this 
country except to some Department- of the Government 
or to Lloyds that the difficulty for the time being 
would be resolved. -'--, 

To secure the requisite Post Office licence, Lloyds 

were obliged to accept certain conditions: Government 

control of W/T stations in war and non-interference with 

Government stations in peace. Marconi imposed conditions 

too, particularly the policy of 'non-intercommunication' 

with other systems, in response to the growing challenge 

from rivals. Such a policy was sound economic sense for 

Marconi in the anarchic territory it inhabited. But for 

the Admiralty a policy of non-intercommunication was a 

threat to the viability of the Navy's system of wireless 

signalling. Egerton, the new ADT, commented that if the 

Lloyds-Marconi agreement was signed: 

19 ibid. 
20 ibid. 
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Lloyds will not be permitted to interchange signals 
with any of H. M. chips fitted with either Jackson's 
or the set-; - of apparatus now being put togther by 
'Vernon,. -''-- 

The Director of Contract noted that s- the agreement 

represented 'an at-tempt to force the hands of the 

Admiralty and compel the payment of exorbitant charges 

for royalty that are claimed. '-- "- Marconi were claiming 

royalties on 52 sets manufactured by Vernon, which they 

maintained were an attempt by the Admiralty 4-1o circumvent 

royalties due on Marconi designs. 

Egerton suggested Lloyds be 'warned in a friendly 

spirit' that the terms of the agreement with Marconi 

should be such that Governmeniý interests would not be 

interfered with, otherwise they would be held 

responsible. An agreement. was eventually concluded and 

the Admiralty later admitted the claim for royalties in 

respect of the instruments not obtained from Marconi. - 

The complex negotiations bet-ween Marconi, the Post 

Office, Board of Trade, Treasury, Admiralty and Lloyds 

indicated the overlapping interests invoked by W/T. In 

attempting to develop and deploy the new technology, the 

Royal Navy confronted a tangled web of competing 

bureaucracies, serving particular groups and employing 

subtle intrigues to advance and defend vested interests. 

As the range, speed, accuracy and reliability of W/T 

improved, practical questions emerged about how to deploy 

and utilize the facility and maintain security. During 

III. ýI............. 
21 Comments by ADT on proposed Lloyd-Marconi agreement, 
ADM116, /905B. 
22 Memorandum by Director of Contracts, 25 Aug 1901; 
ADM116/905B. 
23 Admiralty to Lloyds, 17 Dec 1901; ADM116/905B. 
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the manoeuvres of 1901, both fleets made extensive use of 

W/T. The necessity for codes was recognised and strict 

W/T procedures enforced. At the end of the year, Fisher, 

as C-in-C Mediterranean, planned W/T exercises, 'with a 

view of lessening the interference frequently experienced 

with several ships working their wireless telegraphs 

simultaneously in the same squadron'. His solution was 

for centralised communication. Six W/T ships were to 

communicate only through a central vessel, which would 

S4 relay information; it was empha ised that 'no inter- 

communication between the scouting vessels should take 

I place except through the central vessell. - 

Such procedures, designed before the development of 

a fully tuned system, became established features of 

naval -signalling. The practices and habits acquired 

during the formative stages, when the technology was 

imperfect, became imbedded as patterns of thought and 

modes of behaviour among both operators and officers. The 

lack of security afforded by W/T, the strict procedures, 

centralised system of command which they had experienced, 

remained part of their mental attitude as captains and 

admirals. The nature of an open medium and an imperfect 

technology created security problems for the Navy, which 

apparently could only be approached by strict W/T 

discipline, adherance to procedures and regulations, use 

of codes and ciphers, centralisation of command and 

communication and resort to legal controls. 

.......... ........... ............ ..... 
24 Exercises in Wireless Telegraphy, 16 Dec 1901; 

ADM221/75. 
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Technology and Diplomacy 

The development of syntony as a technical solution 

was slow. Two years, after Marconi's 7777 patent of 1901 

the system was still not perfected, though constant 

improvements and refinements were fnade. Jackson's duties 

as ADT included ladministration of the technical part of 

wireless', which involved him with requlation and control 

of W/T. He noted in December 10.02: 'The perfecting of 

this syntonic telegraphy is a necessity to His Majesty's 

Fleet. ' The Navy's experiments proceeded slowly, owing to 

the pressure of other work, but a careful watch was kept 

on experimenters at home and abroad, particularly Lodge 

and Maskelyne in England, and Slaby and Braun in Germany. 

Ludge demonstrated his syntonic sy-stem, featuring a new 

self-restoring coherer, and a complete set was sent to 

'', German apparatus was Vernon to undergo service trials. - 

recognised as good, but Admiralty policy was 'to utilise 

the manufactures of English companies in preference to 

those of foreign ones'. -, - Germany was not yet considered 

as a potential enemy, only a commercial rival to Marconi. 

The slow rate of technical progress and continual 

delays in the Marconi-Post Office negotiations led 

Jackson to conclude that the Navy should continue its own 

programme of research and development towards syntonic 

telegraphy. He wrote to the Captain of Vernon: 

The con4tinual delays in the above-mentioned 
negotiations, and the present uncertainty of 

.......... .- 
25 ARTS 1902. 
26 A Short History of the Introduction and Development of 
Wireless Telegraphy for Naval Purposes, together with a 
Consideration of the Difficul ties to be overcome, and the 

Dangers to be guarded against. ADT, Dec 1902. NHL. 
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bringing them to a close in the near future, render 
it desirable that we should take some steps to 
obtain some system for ourselves, so as to be, if 
Possible, independent of outside assistance in this 

-7 respect. _ 

Jackson had carried out his own trials in 1901 which 

indicated a syntonic system was obtainable for the Navy. 

By the end of the year four sets of oscillators, made to 

Jackson's design in Vernon, had been installed in Hector, 

Minotal, zr, Jaseur and the W/T Station at Culver Cliff. 

2 By 190.11-, as ranges increased and more stations were 

opened at home and abroad, W/T was no longer a matter of 

naval materiel. The consequences and implications of its 

diffusion and use extended beyond the Service to a web of 

legal, financial and commercial interests, and a range of 

political, strategic, imperial and international issues. 

The War Office expressed renewed interest in W//T from a 

wider imperial perspective and suggested that the matter 

should be discussed at the Colonial Conference in 1902. 

'Having regard to the strategical and commercial 

considerations', the War Office suggestsed: 

it would be ultimately necessary that H. M. 
Government should acquire legal powers of direct 
control over installations of wireless telegraphy 
similar to those now exercised in the case of 
submarine cables 

The Admiralty, however, did not take kindly to the 

unwarranted intervention by the War Office in a naval, 

issue, especially since the War Office knew little or 

nothing about W/T and was blundering into matters which 

were neither properly understood nor primarily any of 

-their concern. Jackson noted: 'At the present moment W/T 

27 Report by Jackson, ADT, 3 June 190c.; ARTS 1902. 

2B War office to Admiralty, 21 May 1902; ADM116/905B. 
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is in a very critical stage. Therefore is riot a subject 

well -adapted for legislation. ' The only legislation he 

would sanction was the registration of all wireless 

stations, and Government authority for the erection of 

all futurp, stations. But he added: 'The situation may be 

much changed in a few months if Atlantic telegraphy is 

really successful. ''-''- 

By the end of the year the situation had changed as 

Marconi's voyages aboard the C'arlo Alberto demonstrated 

that. long distance communication across the Atlantic, and 

across Europe was possible and practicable. The Navy 

wanted the latest technology, but the Admiralty had first 

to agree terms with Marconi. In return the Company wanted 

a licence from the Post Office to operate a commercial 

wireless service within the United Kingdom. The Admiralty 

acted as broker between the two parties whose relations 

had deteriorated over the last five years. The Post 

Office, however, was very slow in its internal workings; 

the reluctant attitude of the permanent officials caused 

Sir John Leng, MP, to complain: 

there were permanent officials in the Department who 
might better be described as permanent 
obstructionists, who did not exhibit that readiness 
to adopt one of the most important scientific 
inventions of the age which might have been expected 
of them. ', I' 

A conference at the Admiralty in November 1902 

considered granting the company a licence on the terms 

demanded. The Admiralty argument in favour of granting a 

licence was simply that: 

2 .. 9Me 1ý mor .. a. ndu m by Jac kson, ADT, 27 May 1902; ADM116/905B. 

30 parl Deb 18 April 1902,106, cols 691-2. 
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The Company are at present, wii: hout a licence, able 
to do all they desire, e-xcept to transmit messages 
to ships within the _3 mile limit, and can interfere 
at will with all Naval Wireless Telegraph messages 
round our south western costs by means of their 
Poldhu station. If a licence were granted to 4--he 
company, it would necessarily contain clauses 
safeguarding Admiralty interests and it would 
probably hasten the conclusion of the proposed 
Admiralty-Mar--oni Agreement, whereby the Admiralty 
would obtain the company's inventions, etc. at a 
reasonable price.,! 

The Admiralty mediated between Marconi and the Post 

Office to satisfy the needs of the Royal Navy. Jackson in 

particular used his personal association with Marconi to 

intercede when official channels were blocked, but he was 

careful never to let his friendship with Marconi obscure 

his critical judgment or perception of even4-s, especially 

when commercial considerations clashed with service or 

strategic interests. Jackson was aware that in acting as 

an intermediary, Admiralty interests might be abused. He 

noted, 'we must look after our interests or we may find 

we have been used by the Marconi Company as a stepping 

stone only'. He suggested, therefore: 

the conclusion of the proposed new agreement between 
them and the Admiralty should be decided before, or 
at the same time as, any agreement giving the 
company advantages by the Post Office. -- 

Jackson left the Admiralty before the new agreement 

was signed. 33 The Admiralty-Marconi Agreement of 24 July 

1903, ran for eleven years to July 1914, provided a lump 

sum payment of ýEA20,000 and an annual royalty of f--4, ooo 

for the use of the Company's patents. The Admiralty 

obtained use of the high-power transmit-t-ing stations for 

..... ...... I ..................... 11 3-I... I.. Admi ralty -to GPO, 24 Nov 1902; ADM116/905B. 

32. Memorandum by Jackson, 13 Feb 1903; ADM116/905B. 

33 Jackson assumed command of the battleship Caesar on 
the Mediterranean station, succeeded by Bethell as ADT. 



249 

twentv r,, iinutes every day and agreed to the policy of non- 

intercommunication with other systems, except in cases of 

emergency and for naval operations. Both sides agreed to 

maintain secrets learnt during the course of the 

agreement and not pass on information to third parties. 

This provision prevented the Admiralty passing technical 

information about the Marconi system to the Post Office 

or War Office, which was unlikely, but now had a legal 

justification. However, the provison later became an 

obstacle when the Navy wished to pass technical details 

on to the newly formed Dominion navies. 

The 1903 agreement was largely due to Jackson. His 

aim throughout the negotiations was to obtain the best 

possible system for -the Royal Navy. He recognised that 

the major problem to be addressed was interference and 

solutions had to be soucrht either through technology, by 

syntony, or by a combination of legislation, regulation 

and controls. As Jackson noted at the end of 1902: 

This, interference can only be entirely stopped by 
syntonising the instruments, but it can be greatly 
reduced by legislation and bringing the instruments 

3A 
under one control. 4 

Jackson recogni,, -ed the strategic importance of Marconi's 

achievement in signalling across the Atlantic. 

Marconi possesses two powerful transmitting stations 
in British Possessions, which might be of 
inestimable value to us in time of war, as they have 
shown the possibility of communicating with war 
vessels -Z'. 000 miles distant, and these stations have 
the power of interfering with other untuned systems 
at long distances, and thus render them useless for 
receiving other signals. 3E 

HistorY of WT, 190-2. 
34 Jackson, A Short 
35 ibid, p-3- 
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Thus as Jackson pointed out, apart from the positive 

- at advantages of long distance communication with shipý 

sea, especially for Britain where trade protection was of 

particular importance, there was also the important 

controlling influence which such a system could effect by 

the power to intercept, interfere with, or disrupt the 

signals of commercial rivals or political enemies. 

The possession of these stations in war would also 
give the nation possessing them the capability of 
preventing any wireless telegraphic communication 
between other ships or stations within a radius of 
several hundred miles of it, should it be fitted 
with the necessary appliances; in fact, the Poldhu 
station in Cornwall could be so fitted that it would 
probably have complete control over all wireless 
telegraphic sea communication in an area extending 
from the Straits of Dover to the Isle of Man, and 
from Cape Clear to Cape Finisterre. 3- 

Jackson over-emphasized the degree of influence or 

control that Marconi stations could exert at that time. 

Rapid technical progress towards syntony counteracted 

such influence. His comments were significant, however, 

in -the recognition that this new technology was extremely 

powerful and that such a powerful instrument should be in 

the hands of the state, rather than private individuals 

or commercial enterprises. The technology posed a threat 

to imperial defence and national security. It also posed 

a challenge to the established authority of the state. 

Wireless telegraphy posed a further challenge to the 

international balance of power in Europe. In an era of 

intense nationalism the great powers were confronted by a 

new technology and a new medium in the aether, which 

transcended all national boundaries and posed a potential 

36 ibid, p6. 
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threat to the internal stability or external security of- 

some states. The new frontier of the aether could not be 

defined or defended against unwarranted invasion of 

territorial 'air-space'. The fear grew that control of 

this new medium would go to the nation with the strongest 

wireless industry: France feared it would be Germany; 

Germany feared it would be Britain. - 

The fear abroad was that Britain would soon achieve 

a dominant position in W/T comparable to that which she 

already enjoyed over submarine telegraphy. Germany and 

the United States, among others, viewed with growing 

alarm the prospect of W/T communication dominated by 

Britain. The association between the Marconi Company and 

the Royal Navy was seen as evidence of the convergence of 

British commercial and imperial ambitions. To observers 

unfamiliar with the intricacies of British bureaucracy, 

it appeared that Marconi was an agent of British 

imperialism and economic hegemony. Indeed, to the rest of 

the world, it seemed Britannia intended to rule the 

aether waves as she ruled the ocean waves. The security 

dilemma became a question of the pace of technological 

innovation and development. 

As greater distances were achieved the problems of 

interference became recast as competition between rival 

national systems. European governments became concerned 

about the integrity of their national borders and the 

encroachment of foreign W/T signals into their air-space. 

Some form of regulation was seen to be necessary in order 

37 Douglas, S J, 'Exploring Pathways in the Ether', PhD., 

Brown Univeristy, 1979. 
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+, a preve-n+: complete chaos accuring in the future. Germany 

took 'the lead in calling -the First International Wireless 

T; -; ýIegraphy Conference at- Berlin in August 1903. 

Germany felt particularly vulnerable to British 

domination of her external communications. All her cables 

ran down the English Channel, and Germany was exposed to 

the possibility of cable-cutting by the Royal Navv. -: The 

Admiralty-Marconi Agreement of 1903 seemed to reinforce 

the view that British strategic and commercial interests 

coincided. A Marconi monopoly of international wireless 

telegraphic communication was seen to be detrimental to 

German interests. To secure Germany's own commercial, 

diplomatic and strategic channels of communication, 

t4 British domina. ion had to be averted. 

The German initiative stemmed from a mixture of 

personal, diplomatic, commercial and strategic motives. 

The Kaiser was affronted by Marconi during the visit of 

-the Carlo Alberto to Kiel in 1902, and the Deutschland 

incident, involving the Kaiser's brother Prince Henry in 

1903, provoked further offence in Germany. The incident 

resulted from Marconi's policy of non-intercommunication 

with other systems. As the Deutschland had been equipped 

with Slaby-Arco apparatus, many people in Germany became 

convinced that Marconi was intent on establishing a 

world-wide monopoly on behalf of the British Empire. -. - 

The formation of the Telefunken combination in 1903, 

from the Slaby-Arco and Siemens' Braun-Halske systems, 

Cutting cables in shallow water had been demonstrated 

by the US Navy in +-he Spanish-American War of 1898. 

39 See Douqlas, S J, Inventing American Broadcasting, 

1899-1922, Baltimore, 1988, PP119-20. 
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heralded the beginning of a commercial war with Marconi 

which lasted until 1912. The Marconi Company reflected 

the general le,,, reL -ý-f -.. --enophobia and paranoia about C'erman 

sp: Les, and refused -ýo employ Germans or even allow them 

'to visit W/T stations. *O Marconi perceived Telefunken to 

be, a state-supported company intent on attaining 

commercial ad. -,, -antages by political manipula-ýion. Cuthbert 

Hall, Managing Director of Marconi, stated that the real 

purpose behind the Berlin conference was 'to secure for a 

German Company advantages which it had failed to obtain 

in fair business compe+-ition'. 4-' The company protested 

rather too much that their business would suffer unduly 

by the free intercommunication between all systems. As 

the world's leading wireless organisation, with control 

of -the essential patents and Marconi's own unique talent, 

there was a sense that the company Cried wolf too often, 

and that compulsory intercommunication would no-- affect 

either the profits or future business prospects. 

The main issue before the Conference was whether 

intercommunication between different systems should be 

made compulsory. Marconi opposed any such regulation, but 

Germany and the United States won the argument. The 

principle of intercommunication and exchange of technical 

information were generally accepted, though the agreement 

was not binding upon participants. When the conference 

closed on 13 August the final protocol was accepted by 

all participating states, except -Britain and Italy: the 

two countries which had exclusive contracts with Marconi. 

40 See Baker, History of the Marconi Company, pp129-135. 
41 Cuthbert Hall, The Times, 5 Aug 1903, p3. 
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The British Government needed more time tc, consider the 

proposals and frame any necessary legislation to give the 

Postmaster-G7eneral authority -to impose regulations within 

the United Kingdom. 

The Post Office favoured accepting compulsory 

intercommunication, at the risk of further alienating the 

Marconi Company. The Admiralty was still fundamentally 

opposed to compulsion, through fear of causing even more 

confusion and interference with existing Naval Stations, 

and because of its agreement with the Marconi Company and 

the need to obtain their latest technical secrets. Both 

the Post Office and the Admiralty weroý agreed, however, 

on the need for domestic legislation in order to control 

W/T within the United Kingdom. 

Wireles-- Telegraphy graduated from an interesting 

scientific curiosity into a major strategic and security 

issue of national and international importance. Even the 

Committee of Imperial Defence considered a question 

raised by Lord Selborne and Arnold-Foster in November 

1903 on 'the necessity of legislation to prevent private 

persons from using wireless telegraph stations in time of 

war. ' 4. 

At a conference on 24 February 1904, the Admiralty 

finally agreed to accept the principle of compulsory 

intercommunication providing: 

such regulations should be drawn up, together with 
provision for their enforcement, as would in the 

. 
9pinion of the Admiralty, be adequate for the 

. ... ........ purpose of effective control over the general 
transmission of messages to and from stations in 

.......... . ..... 1 . 1.1 
42 CID, minutes 23rd meeting, 18 Nov Jqo3; CAB2/1. 
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British territory, and of preventing interference 
and confusion. --- 

T Ihe Admiralty was justly satisfied with this result, 

obtaining an effective veto over other departments on the 

grounds of national --ecurity. The agreement formed the 

basi-- for the subsequent degree of political control over 

W/T exerted by the Admirall--y up to 1920. 

With Admiralty approval., Stanley, PMG, proposed to 

Cabinet: 

we must be p-repared to impose the above-mentioned 
obligations to interchange messages and to avoid 
interference, provided that i-ý is found possible to 
draw up Regulations for cont-rol w'... Lch vie consider 
adequate. 4, 

A draft Bill placed before Cabinet on 12 March 1904, 

provided 'that no installation for wireless telegraphy 

shall be set up without a licence from the Government,, 

to be issued by the Post Office, in consulation with the 

Admiralty, War Office and Board of Trade. Furthermore: 

The Bill should contain a clause giving power under 
due limitations to search for suspected 
installations, and to seize unlicenced installations 
if found. 

It was also proposed to include 'a provision for the 

closing or occupation of wireless stations in time of war 

or emergency'. 4-' Such unprecedented powers caused 

Ministers considerable anxiety, yet indicated the new 

importance of W/T and the level of security consciousness 

43 Admiralty conference, 24 Feb 1904; ADM116/3613. 

Present: Selborne, his Private Secretary, VW Baddeley, 

Capt Ballard, ADNI, Capt Bethell, ADT; Stanley with H 

Babbinqton-Smith, JC Lamb, 2nd Sec, PO; and Balfour, 

with Sir Francis Hopwood, BOT. 

44 Memorandum by PMG, 7 March 1904; CAB37/69. 

45 ibid, P8. 
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were especially prominent dule t-o events in the Far East. 

In June, the Prime Minister asked the Admiralty for 

a definitive statement on the uses and control of W/T in 

bo-ýh peace and war. The Admiralty replied: 

The development of W/T during the past few years and 
the prospect of it-s future development and extended 
use in the near future have rendered legislation on the subjec+ essential in the interests of the naval 
and military requirements of the Empire. In any 
future war, especially in a naval war, W/ IT will 
probably play a very important part, and it is 
essential that the cont--ol of t-his method of 
communication should be in the hands of the 
government., - 

Identifying strategiC and security considerations 

the Admiralty regarded legislation as necessary because: 

The extreme importance in time of war or emergency 
of exercising control and supervision of all mean-a 
by which information could be conveyed +-o an enemy, 
and of serving such secrecy as to plans and 
pre-parations as is essential for successful 
operations. ý- 

The Admiralty contended that if a private individual 

set up a temporary installat-Ion near- the coast, it would 

not only be able to intercept messages from neighbouring 

stations, but might 'be used. for communication with 

unauthorized persons and the disclosure of naval and 

military arrangements!. Interference was another problem: 

If the number of installations were greatly 
increased and they were set up without- regard to 
strategic requirements, the interference might 
easily be so great as to minimise the usefulne-s-s of 
wireless telegraphy for communication with His 

eSty IS 't - Mal Ships. 1E 

This was especially so in times of war or emergency whe. -, 

-+ nt the Admiralty should at- - times be it was impor a; all 

46 Admiralty memorandum to Prime Minister, 23 7une 1904. 
47 ibid. 
48 ibid. 
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-able tc communicate with the Fleet. The Admiralty 

concluded that, 'the Government should have power of 

y4 stopping absolutely the use of wireless telegraph In 

private hands, when its use would interfere with such 
I- 

communication'. 'l- The Admiralty statement was used in the 

Explanat -ory Memorandum to the Wireless Telegraphy Bill. -- 

The Wireless Telegraphy Act, 1904, was not a panic 

measure. Although passed in the midst of war in the Far 

East, the legislation was drafted before the full impact 

of the war became apparent, and prior to the Dogger Bank 

incident which threatened tc involve Britain in the 

conflict. Indeed, while the immediate impetus for the 

legislaticn arose from the Berlin Conference, its origins 

lay -three or four years earlier when +-he Royal Navy had 

first urged for effective controls ovei: -the use of W/T. 

The British Government secured the passage of the 

Wireless Telegraphy Act, 1904. with little discussion in 

Parliament and it came into effect on 1 January 1905. A 

Post Office-Marconi Agreement of 11 August 1904 Iicensed 

the Company shore stations for eight years. In return 

Marconi accepted the Berlin protocol. The Government 

thereby secured the formal acquiescence of the Company to 

the principle of intercommunication in advance of any 

final convention. However, both realised there was a long 

road between formal acceptance and actual pract-ice. 

49 ibid. 
50 Wireless Telegraphy Bill, 1904, Explanatory 

Memorandum, Accounts and Papers, lxxix, 653-77. 
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19055 when the station was handed over to the Spanish Post 

Office. Marconi and the Admiralty maintained that their 

transmissions were secure from interception. However, the 

French correspondent continued to allege German spying: 

It is curious to note that some people at La Coruna 
knew of the conclusion of peace between Russia and 
Japan immediately after it was transmitted 
confidentially by the British Government to 
Gibraltar and the British squadrons in the Atlantic 
by wireless telegraphy.: 7. ý 

No positive proof of German wireless spying could be 

produced, bu-i-_ the allegations alone were probably enough 

to achieve the desired end oll- embarrassing Germany and 

deepening the rift with Britain. The incident underlined 

the importance of W/T in diplomatic relations. True or 

false, the allegations raised serious concern about the 

security of W/T transmission of diplomatic information. 

Danger stemmed from the openness of W/T, but was used by 

France to spread 'black propaganda' against Germany. 

As W/T grew new questions of political control and 

censorship were raised: claims for national sovereignty, 

territorial integrity and state security confronted the 

claims of international science, technology and commerce. 

As a new international dimension of warfare impinged on 

economic, diplomatic and strategic arenas, institutions 

had to respond to the new medium of communication. As 

Russia had earlier insisted the new technologies raised 

many questions in law and practice which needed to be 

settled by international agreement. 

The Institute of International Law, a group of 

lawyers and diplomats, meeting at Ghent in September 

...... .......... . 
53 The T-Imes, 9 Feb 1906. 
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1906, considered the international. implications of two 

new technologies, wireless telegraphy and aeronaut-ics. 

The Institute iczsued a declaration of ten principles 

governing usse of the air by W/T in both war and peace, 

beginning with +-he bold declaration: 'The Air is Free'. 

It went on to define the rights and obligations of all 

states, individuals and neutrals, in both peace and war, 

-to transmit or prohibit W/T signals. -24 

The Second International Padiotelegraphy Conference 

at Berlin in. October had representatives from 26 states, 

indicating -the rapid diffusion and growing importance of 

W/T over three years. A secret NID report had listed 800 

known wireless stations, operating, under construction, 

or proposed, around the world in all leading states and 

all five continents, from Ararsund, Germany, to Zamboanga 

in the Philippines. In addition, over 300 ships of all 

nations, classes and types, were known to be fitted with 

W/T apparatus. '--ý 
iýE 

The Royal Navy continued to regard W/T as its own 

special preserve and three Admiralty representatives were 

detailed to attend the conference, Captain Bethell, ADT, 

Lieut Loring, I/C Naval Shore Stations, and Marine Lt-Col 

Daniell, ADNI. Neither Bethell nor Loring were convinced 

of the merits of compulsory intercommunication. Supported 

by Fisher, who was suspicious of anything German, they 

persuaded the First Lord, Tweedmouth, to reverse the 

Admiralty position agreed with the Post Office in 1904 

54 The Times, 27 Sep 1906, p4. 
55 NID report No 785 Wireless Telegraphy, May 1906; 
ADM2231/150. 
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and oppose the measure. The Post office was thrown into 

disarray, but the Admiralty had support from Sir George 

Clarke, CID Secretary, who had argued strongly against 

intercommunication. - 

At the end of August Bethell wrote to Tweedmouth, 

enclosing a copy of Clarke's memorandum, informing the 

First Lord of an important new technical development. 

Since I raised the question of resisting the German 
proposals a very important discovery has been made 
in 'Vernon' which has an important bearing on the 
subject. By means of this discovery it is now 
possible for a system to design their apparatus so 
that no sy-stem not in the secret could possibly 
communicate with them. 17- 

Bethell was not a wireless expert and gave no details of 

the discovery, but was probably referring to development 

of 'tuned-shunts' by Madge and the staff at Vernon. He 

noted that Vernon had adapted an instrument designed by a 

private individual, but exclusive rights to the invention 

were available to the Admiralty on reasonable terms. The 

discovery greatly affected Bethell's perception and 

provided him with an additional argument against 

compulsory intercommunication. He noted that, 'if all 

systems are obliged to communicate with other systems the 

value of the discovery is lost'. Bethell's argument is 

obscured by lack of technical information, but he noted: 

if every system used the discovery and only worked 
with their own system the result would be that 
interference between systems (which were using the 

same wavelength) would be impossible and that shore 
stations on different systems could be placed quite 
close to one another and the number of shore W/T 

stations increased enormously. c-. ý-; 

........... 56 CID memo, 28 July 1906; ADM116/3614. 

57 Bethell to Tweedmouth, 27 Aug 1906; ADM116/3614. 
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Bethell considered whether the Navy should give away 

this discovery or keep it to ourselves'. The latter .L 
fwould best suit the interests of the Navy, ' but he 

questioned whether 'we should be jlistified in keeping it 

to ourselves, in view of its importance for commercial 

purposes. Diplomatic, strategic and security implications 

appeared to be incompatible with the commercial 

exploitation of emergent technology. There was also the 

practical cons iderat. ion that if Vernon could make the 

discovery others would soon follow. 'ý17ý 

Bethell was also concerned that the Admiralty view 

should prevail over other departments. The 1904 policy 

had left the Admiralty as final arbiter, therefore, if 

the delegation was divided equally, the Admiralty view 

should prevail. Fisher also urged Tweedmouth to be 

a.. b. s.. o. I. utely uncompromising' , because 'The Post Office 

know nothing and the Foreign Office less as to our 

fighting necessities'. -O It seemed that War Office 

delegates, who knew little about W/T and nothing about 

naval requirements, would hold the balance. 

A compromise was agreed. The Admiralty would accept 

compulsory intercommunication, if certain naval interests 

could be secured, and Admiralty delegates had the 

deciding vote if the delegation was equally divided. The 

Admiralty insisted on five conditions: Naval and military 

stations to be outside the convention, except in regard 

to the general obligation to avoid interference and 

assist ships in distress, which the Admiralty felt to be 

- .... ...... I ........... "... ............. 
59 ibid. 
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desirable objectives. The processes of secret working 

were not to be divulged. Supplementary secret apparatus 

could be Sset up at stations open to public traffic. The 

Government should have the power to exempt commercial 

stations for naval or strategic reasons, providing an 

alternative was maintained for international work. Last, 

the Admiralty required appropriate regulations and means 

for their effective enforcement to be enacted. t: - 

The British delegation, led by H Babbington-Smith, 

Post Office Secretary, were given detailed instructions 

by Sir George Clarke regarding British interests and 

priori-ties in connection with W/T: Naval and strategic 

interests were paramount, followed by British commercial 

and maritime interestS, and lastly the Government'S 

relations with Marconi. The delegation made an opening 

statement of the term-s upon which Britain would 

participate, then retired and awaited the response. 

The Daily Mail reported that Britain was isolated, 

deserted by her allies, France and Japan, and that the 

delegation was split on what to do. The Admiralty 

regarded this report as 'a flagrant instance of reckless 

and unpatriotic journalismI. -t-' However, after much 

discussion and argument, Bethell telegraphed the 

Admiralty that a successful conclusion had been attained: 

We have carried all our proposals regarding 
licencing of apparatus, all operators and penalty to 
be enforced for infringment of regulations. 
Conference agreeing that stringent Regulations are 
necessary. ' 

Is 

61 Memorandum by Tweedmouth and Buxton, Dec 1906; 

Cab37/85. 
62 Daily Mail, 9 Oct 1906; noted ADM116/3614. 

63 Bethell to Admiralty, 19 Oct 1906; ADM116/3614. 



264 

Most important was the decision to allocate 

wavelengths between 600 and 1,600 metres for -the sole use 

of Governmen+-. stations, The Admiralty attached particular 

importance to this because for the first time a clear 

differentiation between government communications (naval, 

military, or diplomatic) and general commercial and 

maritime signalling was indicated. Bethell was convinced 

that the required safeguards had been fully satisfied and 

urged that Britain should therefore sign the Convention. 

The Admiralty concurred. The Radio-telegraphic 

Convention was signed on behalf of Britain by Babbington- 

Smith, Bethell and Hippisley on 3 November 1906. The 

Convention formalised the conduct of international 

wireless signalling, set tariffs, established an 

International Bureau and adopted the new international 

distress call SOS. The Convention came into force on 1 

July 1908, giving governments time to ratify the 

agreement and establish the necessary administrative 

procedures. 

Ratification, however, proved to be a problem in 

Britain, France and the United States. In Britain the 

political battle over ratification raged for another year 

in both press and parliament. The Admiralty was satisfied 

with the position that had been attained. Ottley, as DNI, 

indicated his satisfaction with Naval W/T: 

The improvements which have been affected in the 
last few months in Naval W/T have been kept strictly 
confidential, but there can be no doubt whatever 
that at the present moment W/T in the Navy is very 
much more efficient than the ordinary Marconi 
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System, especially as regards the vital particular 
of elimination of interference. - 

]Put Clarke, -the Marconi Company and many MPI-s remained 

opposed. Fisher blocked an attempt by Clarke to revive 

the issue at the next CID meeting in December. " The 

Marconi Company, perceiving itself vulnerable and under 

-threat, commercially from the rival spark systems of 

Telefunken and De Forest, and technologically from the 

new CW systems of Poulsen and Fessenden, led the battle 

against ratification of the Convention. A complex of 

technical, commercial, financial, legal, institutional 

and political interests coalesced around spark technology 

to resist further change. The question was referred to a 

Select Committee which reported in July 1907 in favour of 

ratification, by 5 votes to 4.,.;, 

The arguments about ratification centred more on 

strategic, imperial and commercial issues than questions 

of technology, but development of new instruments gave 

substance to the declarations of international lawyers 

and diplomats. The technical means of achieving syntonic 

telegraphy were at last available, and it was therefore 

now possible to identify the range, power and direction 

of interference: thus the enforcement of regulations for 

the first time became practicable. The Radio-telegraphic 

Convention became legally enforceable when appropriate 

I--- ý.. I... .... ...... 64 Memorandum by DNI, 15 Dec 1906; ADM116/3614. 
65 d1ombrain has alluded to the incident by saying: 
'Clarke, for example, accused Fisher of deliberately 
blocking any consideration by the CID of the British 

position ... adding that if knowledge of this ever leaked 

out public confidence in the Navy would be gravely 
shaken. ' War Machinery and High Policy, 1973, p218. 
66 See Chap 4, pp202-4. 
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instrumentation was developed. Technology and diplomacy 

became mutually reinforcing. Nevertheless, the conflict 

between international communications and the interests of 

national security still remained largely unresolved. 

Cryptography and Censorship 

Wireless Telegraphy was not a secure channel of 

communication for strategic or diplomatic traffic. While 

improved technology, operating techniques and practices 

had made W/T increasingly useful for communication, any 

greater security required the use of codes and ciphers. 

Censorship and controls over the operation of this form 

of communication followed. 

A conference at Vernon in October 1907 considered 

the problems of delay caused by the necessity to encipher 

and decipher messages which often resulted in operational 

signals being received too late to be enacted. The report 

made three recommendations: Use of cipher to be limited 

to those messages it was imperative to keep secret and on 

no account be discovered by the enemy, all other signals 

could be made by Service Code. Signal Books were to be 

prepared for war use only. Finally: 'That some method be 

introduced of ciphering and deciphering mechanically on 

the typewriter principle. '-- The DNI, Slade, responded 

unfavourably: 

I am of opinion that every signal should be made in 

code, using the ordinary Service Code. Any cipher 
which has as its basis a system of transposing 

alphabets is always eventually decipherable. The 

only secret method is to use a code which can be 

kept secret by being only in the possession of the 

6 .. 7... " R. ep- or .. t0f Co nf ere nce Vernon, 31 Oct 1907; ADM116/1061. 
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Commanding officer, and this code should only be 
used when it is necessary to ensure secrecy from 
everybody but the Commanding officer. '- 

Apart from emphasizing the centralised command structure 

and the concern with secrecy which were endemic features 

of the Royal Navy, Slade went on to indicate how the new 

medium of W/T would affect the thinking and behaviour of 

naval officers through their use of wireless language. 

It is only by insisting on the systematic use of the 
Service Code that officers get into the habit of 
wording their signals so that they can be easily 
coded. My experience in conducting large war games 
is that until officers get accustomed to talking in 
the language of the code the signals that they want 
to send are long and impractical, and it is only 
after a considerable amount of practice that the 
necessary conciseness can be attained.. 

Slade thought too much trouble was taken to render 

signals unintelligible to the enemy, when the majority of 

signals were not important. 

Under most circumstances it will only be necessary 
to cipher a few words in each message to render it 
quite unintelligible and in this way the time of 
deciphering may be much reduced. 7') 

The ability to talk and write in Service Code also 

required officers to think in the appropriate mode, to 

adopt a new form of language, vocabulary, phraseology and 

style. The short, concise style dictated by the nature of 

the medium constrained the formal Admiralty pattern and 

florid style of some naval officers, with convoluted 

structure and continual reference to 'Their Lordships'. 

Naval language, existing within a defined sub-culture, 

evolved a distinctive style, Inavalesel, similar to the 

.. ' I ... ......... 68 ]Remarks by DNI, Slade, 17 Dec 1901; ADM116/1061. 
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Pattern of 'teleqraphese' and 'journalese' which were 

products of an earlier wave of technological innovation. 

The development of specialised naval W/T language 

indicated -the extent to which the technology had become 

internalised and institutionalised by the Service. For 

example: 'an answer merely indicates that a message has 

been received' ;I an acknowledgement indicates that a 

message is understood'; whereas a reply is a message 

which gives a report called for in some previous message 

or answers a question asked therein'. -I 

The problems of coding and ciphering increased as 

more W/T signals crowded into the aether. Remarks by the 

Fleet Wireless Officer of Blue Fleet based on experience 

gained during the manoeuvres of 1912 concluded that: 

Coding Officers should be able to alter the wording 
of signals so as to fit the codes used, Commanding 
officers should know the codes so as to be able to 
write saignals in a form as will fit the codes. "- 

Here was an instance of how the medium might affect the 

message and change the relationship between Signal 

Officer and Commanding Officer; the subtle influence that 

technology has on strategy and security. The dictum that 

W/T signals should be few, short and concise was repeated 

again in the Wireless Telegraphy Manual of 1912: 

The information that an Admiral requires is short, 
accurate and timel - not detailed, verbose, and Y 
consequently, late. 73 

The number, length and composition of W/T signals 

reflected new priorities of speed, range and power which 

... ... ...... . 
7 .. 1 AC .. RI............ Ad Mira1tY to Marconi Co, 9 Oct 1918; Marconi 

Archive, HIS184. 
72 Suggestions and Remarks by Fleet Wireless Officer of 
Blue Fleet, Naval Manoeuvres of 1912; ADM1/8273. 
73 Wireless Telegraphy Manual, Vol 1,12 Nov 1912, p2. 
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affected naval thinking. The vocabulary and style of W/T 

signals reflected the nature of the technology and the 

medium, as well as the strategic realities and sec,,. 1-rity 

implications of the European situation. 

The nature of the medium increasingly determined its 

uses. One obvious manifestation was the ability to 

interfere with transmissions simply by occupying the 

available wavelength, sending signals or 'jambing' [sic] 

to prevent reception. Jamming was rec-ognised both as a 

potential problem and as a possible weapon. It could be 

both negative in function and destructive in execution. 

Jamming, to be effective, must be continuous, and 
must take place on all wavelengths that the enemy is 
using. This means that although you may be causing 
considerable interference to the enemy's signalling, 
yet you are also completely blocking your own on 
those wavelengths. 

The condenser of the Mark II Service installation was 

found to get dangerously hot after being continously on 

full power for 12 hours to jam enemy signals, and took 18 

hours to cool down. Henceforth six hours was recommended 

as the maximum duration for jamming. -; 

Various attempts were made to develop ciphering 

machines based on the principle of the typewriter. 

system of cipher telegraphy devised by Captain AN 

Horland of the Norwegian Navy, was as rapid as ordinary 

wireless transmission. The usual morse key was replaced 

by a typewriter keyboard so that when a key was depressed 

74 Report by Admiral May, commanding Red Fleet during 

Manoeuvresj 4 Aug 1910; ADM1/8120. 

75 ibid. 
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the contacts for the corresponding cipher character were 

made automatically, with -, 720 available combinations. " 

Ir, 1912 Cmdr Groves at- Vernon produced a 'Mechanical 

Cipherer', renamed 'Teletyper' to conceal its purpose in 

correspondence with the manufacturer. It consisted of two 

ordinary Service typewriters, mounted side by side, with 

their rollers coupled together. When operated, a bank of 

26 plunger switches over typewriter 'A' completed an 

electrical --ircuit through a connecting board to a bank 

of solenoids over typewriter 'B': 

Thus as the operator types a message both 
typewriters are actuated, 'A' directly giving a 
correct record of the message, whilst 'B' is 
actuated by means of the solenoids and therefore 
types a coded message. 77 

An Admiralty Committee was appointed to advise on 

the adaption of Mechanical Cryptography. Particular 

attention was given to ideas put forward by Rear-Adm Sir 

Percy Scott and Sir Alfred Ewing was also engaged on the 

development of mechanical cryptography before the war. ' 

The H-r-land invention was taken up by the Norwegian 

Navy, and German interest was aroused by a demonstration 

between Berlin and Nauen. The results were at first 

erratic owing to the absence of sufficiently sensitive 

relays capable of amplifying the weak wireless signals, to 

activate the typewriter. However, it was believed that 

.. ý1. ....... . ....... 1. -. 1.... '... ................ ..... ... 1.1 ... 
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when perfec'ed with -he use oý- a new selenium relay, the 

system would be invulnerable to enemy Itapping'. ' 

The Navy's device was similar -to the Horland design, 

but capabie, of more generall ciphering with other forms of 

communication. Thus while cipher machines were useful for 

cable traffic, ýthey were essentially the product of the 

requirement for cipher security in the radio age'. "C., 

A necessary corollary to the protection of messages 

by use of mechanical devices, codes and ciphers was the 

need to control the flow of information by individuals or 

institutions whether by cable or wireless. W/T, as an 

open channel of communication, represented one aspect of 

the security dilemma posed by new technology. The CID had 

considered the question of censorship of cables in time 

of war or emergency on various occasions. El W/T, however, 

offered greater opportunities for clandestine signalling, 

interference or interception which might pose a danger to 

national security in times of war or emergency. 

The Wireless Telegraphy Act of 1904 gave Government 

wide powers to search for, confiscate or close unlicensed 

W/T stations. Subsequent regulations strengthened the 

degree of central control exercised by the Admiralty or 

Post Office to enforce government authority over W/T 

signalling within the United Kingdom. 8-, Security of W/T 

I ... ................ 1 11 ý ... ... --- ........ ...... 1..... 11 .... 
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messages was a major concern to both Government and the 

business community. Cable interests, in particular, 

. rence. Sir Charles Bright" compared emphasized the diffe 

cable and wireless telegraphy for use on the proposed 

Imperial service: 

Apart from the superiority of the cable service in 
accuracy, speed and even certainty of reception, it 
has a distinct advantage over the wireless system - 
amongst those that know both - as a strategic asset. 
Wireless telegraphy is of considerable value to the 
Navy - as well as generally - in times of peace, 
when the operators on seeing a message is not for 
them leave it alone; but that sort of consideration 
for others, and the property of others, would 
scarcely prevail if trouble were in the wind or when 
actual war was proceeding. Under such conditions 
everyone would be picking up everybody else's 
messages and making what could be made of them, 
besides disturbing them when possible. In this way, 
wireless telegraphy would be likely to prove a two- 
edged weapon, indeed. 1-4 

Bright, a strong advocate of the 'Imperial Atlantic 

Cable', did no4- favour the Imperial Wireless Scheme, 

Marconi, or wireless telegraphy in general, and raised 

what he perceived to be more practical objections to its 

strategic use in war. As all W/T stations had tall masts 

and most were built on coasts they provided an easy 

-target for enemy raiders. A W/T station was physically 

more open to attack, in addition to being vulnerable to 

interference or interception, than a cable buried deep 

beneath the sea. Moreover, W/T was liable to interference 

from 'atmospherics', especially in tropical latitudes: 

..... .......... .................. ....... .... ..... ........ ........ .................. II 
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These indeed, introduce serious difficl-., A. I+-ies in the 
direction of a fleet from headquarters by 'Wireless' 
- especially where a number of retransmissions have 
to be ac-complished. -I': 

Censorship and control of W/T in war became a prime 

concern for Churchill as First Lord of the Admiralty- In 

February 1912 he wrote to Ottley: 

-he unrestricted use of It is clear, therefore that -1. 
wireless telegraphy in war time constitutes a grave 
danger, and in the opinion of the War Staff it is of 
great importance that censorship at wireless 
stations, at all events in the United Kingdom, 
should remain under the control of the Admiralty, 
and that the censors should be naval officers. 'ý 

The machinery for establishing a system of wireless 

censorship at all shore stations had been created and was 

ready to be put into force as soon as required. Censors 

were appointed and instructed in their duties and 

regulations for their guidance drawn up-ý, -, In March 1914 

Cmdr Kettlewell of the Operations Division was detailed 

to act as Admiralty Censor. The importance of censorship 

was signified by the appointment of Captain Sir Douglas 

Brownrigg as Chief Censor of Radio Telegraphy and Cmdr 

Crease as Assistant Chief Censor. ý-ý8 

At the end of 1912' Captain WCM Nicholson of Vernon 

proposed to the Signal Committee that: 'There should be a 

Department of the Admiralty whose work should be entirely 

confined to questions on W/T in the Navy'. "-4-, Although the 

suggestion was not immediately taken up by the Signal 

........... 
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Committee, it eventually led to a major innovation in 

Admiralty organisation. 

The Admiralty continued to refer questions relating 

to Signals or W/T to the Signal Committee, which became 

in effect a standing committee of the Admiralty without 

executive au4-hority. In 1913 Fremantle revived the idea, 

ventured by Nicholson, that a department of the Admiralty 

should deal entirely with all matters relating to W/T in 

the Navy. Expanding the idea further to embrace all 

aspects of signals policy, Fremantle wrote suggesting: 

that the Signal Committee shall become a permanent 
institution at the Admiralty, under the designation 
of the 'Communications Department', and shall be 
either an independent department or a Division of 
the War Staff. 

No Admiralty response was fDrthcoming and no further 

correspondence ensued until September 1914. Meanwhile, 

the Signal Committee continued preparing Signal Books, 

codes and ciphers for use in the event of war. Its work 

was necessary because many changes had occured in ships, 

tactics and the range and speed of communications, since 

the last revision. Fremantle explained: 

There remained the interpretation of flag signals 
and W/T messages into plain and concise language 

which could not be misunderstood ... There were 
altogether 11 books to deal with. The increasing 

speed of ships and the improved reliability and more 
general use of wireless telegraphy had necessitated 
constant modifications in the existing books, which 
were encumbered with many slips embuC-"L. Z-ing such 
changes as had been made, sometimes by Admiralty 

authority and sometimes also by individual 

commanders-in-chief. The effect of which was a 
liability to cause dangerous misunderstandings, 
especially of manoeuvring signals, when ships were 

moved from one command to another.: '-' 

90 F. r.. e .. ma .n.. tle .... t .. o Admiralty, 22 Oct 1913; ADM116/3403- 
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Battenberg, the new First Sea Lord and a fFormer DNI, 

considered the committee's work of great importance and 

wanted it completed so the Signal Books could be issued 

to the Fleet. However, it was difficult to hasten the 

production of proofs, because the work of typing and 

checking, being strictly confidential, could only be 

performed by senior officers and civil servants. Yet by 

May 1914 most of the Signal Books were completed and the 

more important had been issued to the Home Fleet for 

trial. Though they were well received in the Fleet, there 

was insufficient interval before the July Crisis to allow 

distribution to all ships on foreign stations. As war 

approached, it was considered that partial introduction 

of unfamiliar Signal Books would cause confusion and mis- 

understandings. So the Royal Navy went to war in August 

1914 with the old Signal Books and codes. `ý- 

Following the declaration of war Battenberg sent for 

Fremantle and their meeting resulted in an Admiralty 

directive of 8 September 1914 stating: 

the Signal Committee shall be temporarily 
transferred from Portsmouth to London and attached 
to the Admiralty War Staff of which it will for the 
present constitute a Section. ý3 

The Signal Committee was transformed into the Signal 

Section, with Fremantle designated Head of Signal Section 

(HSS). Paymaster JEA Brown, Secretary, and Cmdr BE 

Reinold, formed the rump remaining after mobilization had 

depleted the Committee of its active service officers. 

Fremantle described the beginnings: 

...... ....... 
ibid, p170. 
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The Signal Division was duly formed and, 
aCcommodated at a requisitioned office in Victoria 
Street, we started business wi'. h a small staff 
consisting of two experienced commanders for visual 
signalling and the W/T work respectively, a 
paymaster lieutenant commander for codes and 
ciphers, and two elderly Civil Service clerks. Our 
duty was to deal with all questions on the above- 
mentioned subjects which might come before the 
Admiralty and we very soon found that there was more 
work than could be done with so small a staff. 'ý, 

Signal Section assumed responsibility for matters 

concerning Visual Signalling, Wireless Signalling, Signal 

Books, Codes, Ciphers and Drafting Signal Instructions.. ý' -F 

The first task was provision of codes and ciphers for the 

many and varied purposes created by the war. Separate 

codes and ciphers were required for communication between 

the Admiralty and C-in-C's afloat; within and between the 

Battle Squadrons, Cruiser Squadrons, Destroyer Flotillas, 

with Submarines, Naval aircraft and coastal stations. 

Special codes and ciphers were required for use with the 

mercantile marine, the Army, and the French. 

The preparation of French, and later Italian, Allied 
Fleet Signal Books, necessarily under careful 
precautions to preserve secrecy, I undertook myself, 
and the Visual Signal and W/T officers were fully 
employed with the arrangements for bringing the 
large numbers of mobilised small craft into our 
signal and W/T organisation and meeting the 
requirements for co-operation with our Military and 
Air Forces. ý' 

The task was not simple. Moreover, constant changes 

and modifications were required in order to maintain 

security. Fremantle noted: 'The compromise of several 

codes and cipher books soon after the outbreak of war 
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The ability to communicate over vast distances at sea was 

invalidated by the failure of Admiralty departments to 

communicate effectively along the length of a corridor. 

Control of cable and W/T, together with censorship 

of wart-ime press and postal services, formed a central 

element in the enveloping web of Government security. 

Censorship of W/T communications and information and the 

associated apparatus of control were necessary because of 

the open nature of W/T. New powers of enforcement were 

necessary because W/T was unlike previous forms of signal 

communication; it stimulated responses not previously 

aroused by land-line telegraphy or submarine cables. 

Conclusion 

The naval and military context in which W/T wa-s 

first developed, deployed and operated placed a special 

emphasis on strict procedures and W/T discipline, on the 

regulation, control and censorship of both content and 

context of signalling. The security implications of an 

open medium of communication were perceived by naval and 

military authorities, which assumed responsibility for 

the regulation and control of all W/T. 

As communication came to play a more important role 

in the conduct of warfare on land, at sea and in the air, 

W/T came to fulfil a new role; not simply as a medium of 

communication but as a new form of combat, a fourth 

dimension of warfare in the e-lectro-magnetic aether. ý', - 

98 See Fuller, JFC, Armaments and History, London, 
1946, p134. 
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The battleground. in -this new form of warfare, was the 

invisible realm of wireless waves and information. 

Intelligence gathering and security of communic-ation 

were necessary for all military operations, but the open 

nature of W/T had changed the nature of the conflict. 

Information freely despatched to the airwaves became 

available to anyone with the apparatus to intercept, and 

the expertise to interpret, it. W/T shore stations were 

vulnerable to attack and concern about sabotage or 

bombardmen+- was taken seriously. But the new battleground 

was the aether itself, and the laboratories where the 

technology was devised and developed. ý. -, 

Significantly, what emerged from the problems with 

interference and the security of communications was a new 

sense of security consciousness. This grew directly oiat 

of the practical experience of operating an open system 

of communication. The frontier of the aether posed new 

questions and raised issues of how to define and defend 

such territory against foreign interference or political 

misuse. Conflicts between commercial users and strategic 

interests, monopolistic versus militaristic objectives, 

and the essential tension between the demands of an 

international communications system and the constraints 

of national security absorbed politicians and diplomats, 

lawyers and businessmen, as well as naval and military 

s4l-rategists. The problems and the opportunities presented 

by the new medium made the Navy wonder how to operate the 

technology and how to exercise control over it. 

99 Thurbon, M T, 'The origins of Electronic Warfare', 

JRUSI, 12A2,1977, pp52-63. 
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Chapte. r 6 Wireless at War 1914-16 

Wireless telegraphy underwent a baptism of fire in 

South Africa 1899-1902 and Somaliland 1902-03. It was 

further tested in the Russo-Japanese War 1904-05 and 

again in the Italo-Turkish War 1911-12. But the War of 

1914 was the first major conflict for the Royal Navy in 

over half a century. The war thus provided a supreme test 

for the war-fighting capabilities of the men, ships and 

guns of the fleet, and for the organisation, command 

structure and communication system at the Admiralty. 

Intelligence, security and control, as much as tactics, 

operations, and strategy became subjects of public 

scrutiny and political pressure at a time of national 

crisis. 

This chapter and the next examine the deployment and 

uses of W/T by the Royal Navy during four years of war. 

How did W/T performed in practice following 20 years of 

development? How was the technology. sic-imulated, inhibited 

or shaped by the demands of war? How did the rapid 

development of W/T and R/T affect the Royal Navy? This 

chapter considers operational deployment and strategic 

uses of W/T and security and signal intelligence issues 

raised by W/T to the end of 1916. The following chapter 

assesses the problems of organisation and command, new 

techniques of war and W/T policy and administration. 

operational Deployment of W/T 1914-15 

How did the Royal Navy use W/T during the first year 

of war? Wireless telegraphy played a significant part in 
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the las-'-_ days of peace and the first hours of war. At the 

end of the test mobilisation in July, Battenberg, First 

Sea Lord, decided not to disperse the Fleet as intended, 

t4 but signa. Iled the Fleet to deploy to its war sta . ons. 1 

Ships at sea and on foreign stations were alerted to the 

imminence of war and ordered to shadow German vessels, 

such as Goeben. German naval ships and merchant vessels 

were similarly warned by the Admiralstab of possible 

danger by W/T and instructed to make for neutral ports. 

At 8.30am on 4 August 1914 the Grand Fleet, under 

Admiral Sir John Jellicoe in the Fleet Flagship Iron 

Duke, proceeded to sea. Cruiser squadrons patrolled the 

North Sea ready to impose a distant blockade. During the 

night, a wireless signal from the Admiralty informed the 

fleet of the declaration of war. The war signal, 

'Commence hostilities against Germany', was made by the 

Admiralty at. 11pm (midnight in Germany) to all HM Ships 

and Naval Stations. -` 

The first official act of war, carried out by the 

British cable ship Telconia, was to grapple up and cut 

the five German-owned cables which ran down the English 

Channel to Spain, Africa and America. Thus within hours 

of the opening of hostilities, German cable communication 

with the rest of the world were severed, as had long been 

anticipated by Germany, but the swiftness and efficiency 

1 Churchill, W S, The World Crisis, 1911-1918, London, 

1918,1, p160- 
2 Jellicoe, j R, The Grand Fleet, 1914-16, London, 1919, 

pp88-9 - 
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operations agains I -t German colonial possessions. ' The 

Offensive Sub-Committee gave priority to the chain of 

wireless stations in German territories, since these 

could be used to gather and distribute information for 

use by commerce-raiders- against British merchant ships. 

On 7 August, colonial troops from Gold Coast 

occupied Lome in Togo as a base for an advance on Kamina. 

On 8 August, HMS Astraea shelled and destroyed the W/T 

atation at Dar-es-Salaam in German East Africa. On 12 

August, HMS Minotaur attacked and destroyed the W/T 

station at Yap in the Caroline Islands. On 24 August, 

German -troops destroyed Kamina station to avoid imminent 

capt-ure by British Forces. The W/T Station at Tasigata in 

Samoa fell to a New Zealand expeditionary force on 29 

August, and the station at Bitapaka in New Pommerania 

fell on 12 September. Later -that month the Australian 

cruiser Melbourne destroyed the station at Nauru, while 

HMAS Sydney landed troops to attack the station at Rabul, 

going on to attack Augaur. At the end of September an 

Anglo-French force landed in Cameroon and destroyed the 

W/T station at Duala. By November, only two German W/T 

. I- stations were still operating. Tsingtau in China was 

completely isolated and fell to a Japanese force on 

November. The last remaining station at Windhoek was 

still able to communicate directly with Germany until 

captured by a South African force in May 1915. -' 

4 CI D .... , 
---. 0ff en sive Sub-Committee, Aug 1914; Cab5/3/3/113C. 

5 He.. let, A, The Electron and Sea Power, London, 1975, 

p84 - 
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The chain of German high-power W/T stations, built 

at considerable expense as- an alternative to the cable 

system, which it was anticipated would be cut, was thus 

also completely destroyed within the opening weeks or 

months of the war. The high priority given to the German 

W/T chain by the Admiralty and CID indicated the 

importance of strategic communications to the course of 

the war. Thereafter, German naval forces were isolated 

and thrown back on their own initiative. The Admiralstab 

could do little to give direct assistance. German naval 

officers, like von Muller in Emden and Graf Spee in the 

Pacific, were forced to act independently, rather than 

rely on superior orders. They displayed more independent 

thought and greater initiative than Royal Naval Officers 

trained to wait upon Admiralty orders. - 

The Hochseeflotte was relatively stronger at the end 

of 1914 than at any subsequent time, yet the Kaiser was 

not disposed to risk his new navy in a full battle. The 

problem for Jellicoe, therefore, was to catch his prey at 

sea with sufficient daylight left to force a favourable 

result. The Grand Fleet was maintained in a state of 

constant readiness and put to sea at the first indication 

of German activity. But information obtained from patrol 

vessels, merchant ships and fishing vessels, or British 

agents in Norway, was often inaccurate, misleading or 

simply too late -to be acted upon. Communications were of 

vital importance, but urgency was often compromised by 

6 See 'A Note on Naval W/T Communications in 19141; 

Bennett, G, Naval Battles of the First World War, London, 

1983, Appendix B, pp95-6. 
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the needs of security. Thus W/T was only used when the 

Fleet was at sea and then kept to an absolute minimum to 

avoid the dangers of interception. 

The need for security also compromised efficient 

control of the Fleet. Controlling the movements of large 

and dispersed forces in the North Sea proved to be an 

immense problem. Jellicoe found it impossible to direct 

the operations of" Submarine and Torpedo-boat Flotillas, 

based at Harwich, hundreds of miles to the south, from 

his base at Scapa. He suggested, therefore, that the 

movements of Commodore (S) and Commodore (T) be directed 

from the Admiralty while he remained in northern waterss. 

The Admiralty agreed and assumed direct control over a 

portion of the Grand Fleet. Divided control, however, led 

to further problems. - 

The first encounter between Ships of the Grand Fleet 

and Hochseeflotte off Heligoland at the end of August was 

a clear British victory, with three German Light Cruisers 

sunk. However, serious defects in the design of British 

ships and serious failures of command and control were 

revealed. The Admiralty failed to inform TyrwhittF' and 

Keyes, ý, that the Battle Cruiser Squadron and First Light 

Cruiser Squadron would be in support, and failed to 

notify Beatty-'-, and Goodenough--- that British submarines 

would be operating in the area. The chance of a mistaken 

.......... ....... 
7 Jellicoe, Grand Fleet, pp90-94. 
8 Tyrwhitt, R Y, (1870-1951) Commodore (T). 
9 Keyes, RJB, (1B72-1945, ) Inspecting Captain of 
Submarines 1910; Commodore (S). 

10 Acting Vice-Admiral Sir David Beatty, Commanding the 

Battle Cruiser Squadron 1913-16. 

11 Goodenough, commanding First Light Cruiser Squadron. 
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encoiln-ter with tragic conseq, --iences was only avoided by 

alert recognition early in the day. Co-ordination of 

separate forces operating at sea from widely dispersed 

bases was a command skill that the Admiralty Operations 

staff had yet -to fully master. ' 

Wireless was also a concern to Jellicoe for another 

reason. When Keyes reported that British submarines in 

the Bight were being followed by German trawlers fitted 

with W/T, Jellicoe informed the Admiralty he intended to 

treate such vessels as men-of-war. ', Much time was spent 

stopping and searching neutral merchant ships and fishing 

vessels for suspected W/T sets. Jellicoe commented: 

Owing to the large number of trawlers that were met 
with, nearly all of which were flying neutral 
colours, the boarding duties were very onerous. 
Considerable suspicion attached to these trawlers 
because frequently Telefunken wireless signals were 
noticed to be very strong after the Fleet had passed 
these vessels, but close examination failed to 
reveal anything suspicious in those that were 
boarded, no wireless apparatus being discovered in 
any of them. 1,; 

Jellicoe still took time to stop and search trawlers 

for W/T when steaming towards Jutland on 31 May 1916.1-c 

Battenberg's resignation allowed Churchill to bring 

back -the septuagenarian and highly irascible Lord Fisher 

as First Sea Lord. Fisher took over just as Cradock 

engaged Graf Spee off Coronel, and Fisher's first act was 

to send Sturdeel- to the South Atlantic where he was able 

....... ... 
12 Bennett, Naval Battles, p128. 
13 Jellicoe, Grand Fleet, p106. 
14 ibid, p1,2'5. 
15 ibid, p319. 
16 Vice-Adm FCD, Sturdee, COS July-Nov 1914; C-in-C 

South Atlantic. 



1 

to make some amends for the failures of command and 

communication which contributed to Cradock'-- loss. 

Coronel was not strategically significant, although 

as the first success of the new German Navy against the 

Royal Navy, it had great morale value. For the Admiralty 

Coronel was a tragedy of poor communications and staff 

work. Fisher re-created an atmosphere of urgency and 

activity, but continued to ignore the War Staff, and his 

imaginative strategic ideas were often ill-conceived. 

Analysis of the operation beginning in the China 

Sea, across the Pacific, to the conclusion at the 

Falklands, revealed the vital importance of cable and 

wireless communications to the strategy of both forces. 

The destruction of the German W/T chain in Asia and the 

Pacific forced Graf Spee to make for South America in the 

hope of re-establishing contact with Germany. Crossing 

the Pacific Graf Spee tried to disrupt British cable and 

W/T stations, such as Fanning Island. Graf Spee used W/T 

to co-ordinate the movements of his squadron and effect 

the destruction of Cradock's force. Both squadrons kept 

track of the other by listening for enemy signals, but 

Graf Spee was able to deceive Cradock by only signalling 

from one of his light cruisers, thus not revealing the 

presence of his heavy ships. Once round the Horn into the 

Atlantic, Graf Spee intended to destroy the W/T station 

at Port Stanley, and then probably make for Windhoek to 

make contact with Germany. The end came at the Falklands 
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On PE, Dece-mber, wl, -., en Scharnhor-st and Gneifsenau were both 

sunk and with them Graf Spee. . 

Sturdee avenged Coronel, and German surface raiders 

were soon eliminated from the seas. But the operation had 

revealed the difficulties of long distance communication 

and the vital neces-sity for an efficient W/T orqanisation 

and good staff work. News cf Coronel took three days to 

reach the Admiralty. in response, Invincible was sent out 

equipped with a new experimental arc transmitter, and 

Vindictive with another was stationed at Ascension Island 

to act as a relay. But communications with Sturdee were 

still erratic. It was -these difficulties which moved -the 

Admiralty to proceed with the establishment of a chain of 

medium and high-power stations at strategic locations in 

T the North and South Atlantic, Indian Ocean and Far East 

to maintain eeffective communications with ships at sea.! ý- 

Meanwhile, in the North Sea, Hipper's First Scouting 

Group bombarded Scarborough, Whitby and Hartlepool on 16 

December. Intercepted W/T signals allowed Room 40 to give 

adequate warning, so that Beatty and Warrender's Second 

Battle Squadron could intercept. Jellicoe at Scapa was 

too far north to assist, and could only wait and listen: 

Wireless signals were intercepted in the Iron Duke 
indicating that the scout Patrol was being engaged 
by two enemy battle-cruisers and that battleships or 
battle-cruisers were off Scarborough, and light 

cruisers off Hartlepool. -' 

The raiders were expected to withdraw through a gap 

known to exist in the German minefield laid off the east 

17 Bennett, Naval Battles, pp97-106. 
18 Note on Naval W/T Communications in 1914; ibid pp95-6. 
19 Jellicoe, Grand Fleet, p178. 
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coast of England. Jellicoe reminded Beatty of the gap by 

W/T suggesting that he intercept Hipper at this point. At 

-the same time the Admiralty, acting on intercepted W/T 

signals, notified Beatty that the enemy was probably 

returning towards Heligoland, and to stay outside of the 

minefield to cut off the German withdrawal. 

At 12.16pm German cruisers and destroyers were 

sighted, having emerged through the gap as anticipated, 

passed between the two British squadrons and disappeared 

into the mist. Jellicoe attributed the escape to bad 

weather conditions, but Bacon was more scathing in his 

assessment, criticising the Admiralty for counter-manding 

Jellicoe's or, "7-s, thus allowing the enemy to escape. -- 

Historians continue to argue about the action. With 

hindsight it is possible to be critical, but decisions 

taken with the information then available seemed 

appropriate at the time. Ye-ý this was another instance 

where signals intelligence and superior forces were 

wasted due to poor staff work and lack of co-ordination 

between the Grand Fleet and the Admiralty War Staff. 

By spring 1915, Britain's naval situation seemed 

satisfactory. Germany's cables were cut, her colonial 

possessions occupied, W/T stations captured or destroyed, 

merchant shipping confined in neutral ports, and armed 

raiders and warships hunted down and sunk. The supply 

lines for -the BEF in France were secure, and Britain's 

-trade routes around the world patrolled and protected. 

The Grand Fleet was growing in strength, the Auxiliary 

12.. 0 . 1- ý Ba 1. c .. 0 1- nRHS...... 
...... From 1900 Onwards, London., 1940, p34. 
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Patrol was forming, and Fisher's new building programme 

was underway. A chain of D/F and Y-stations around the 

coasts were in place, linked to Room 40 at the Admiralty 

-h Sea. to provide warning of German movements in the Nort 

The Hochseefl0l'. te, though contained by the strategy 

of distant blockade, remained a threat as a 'fleet in 

being'. But the employment of W/T and D/F enabled the 

Grand Fleet to conserve its strength, reduce fuel 

consumption and general wear and tear on ships by less 

frequent sorties to sweep the North Sea. Jellicoe noted: 

Developments in the intelligence systems at -the 
Admiral-ý_y, initiated at the outbreak of war by Rear- 
Admiral Henry F. Oliver, the Director of the 
Intelligence Division, and improvements in the 
efficiencN7 of our directional wireless stations and 
of wireless telegraphy generally, led to our being 
able to obtain more reliable knowledge of the 
movements of enemy vessels. The result was that it 
had become unnecessary towards the end of 1914 to 
keep the Fleet so constantly at sea in anticipation 
of enemy movements 

There was, however, a delicate balance between fuel 

economy and general. wear and tear as against the loss of 

efficiency and morale by remaining for long periods in 

port. There were other considerations: if the Fleet only 

emercred when the enemy was at sea the Germans might 

identify that their own signals intelligence gave away 

their movements. Furthermore, public confidence in the 

Royal Navy demanded that the Fleet be seen to be doing 

something. Thus the Grand Fleet continued to make 

periodic sweeps of the North Sea and conduct regular 

exercises and gunnery practice at sea. 

n I.. i. I............... p188. Jellicoe, Grand Fleet, 
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The effectiveness of the intelligence system was 

demonstrated by the Dogger Bank action of 24 January, 

1915. Hipper's intended raid on fishing vessels and 

British patrols was announced by Room 40 from intercepts, 

and Beatty was able to effect a meeting with Hipper as if 

by rendezvous. Von Ingenohl, German Commander-in-Chief, 

did not appreciate the significance of the encounter: 

It must be considered a remarkable coincidence that 
our cruisers should encounter the enemy precisely at 
dawn. It appears as if the enemy had intelligence 
concerning our operation. -- 

The Admiralstab could ascertain no apparent means by 

which the British could. gain such intelligence, unless 

there was a British spy operating in Kiel. While the 

Germans searched vainly for a spy, the sze-curity of their 

W/T messages was never questioned and consequently the 

existence of Room 40 and the British D/F network remained 

the best kept secret of the war. ý5 

There was, however, a more disturbing lesson from 

the Dogger Bank incident. During the battle, Beatty's 

flagship, Lion, suffered several hits which damaged her 

engine room, reducing her speed and putting the dynamo 

out of action. There was no power for signalling either 

by W/T or searchlight. Unable to direct the action by 

flag signals, which could not be seen in the smoke and 

mist, Beatty transfered to a destroyer and directed 

operations as best he could. - The loss of wireless 

communication did not mean simply a return to pre-W/T 

22 Von Ingenohl, quoted by Bennett, Naval Battles, p146. 
23 ibid, p147. 
24 ibid, p144. 
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conditions: the range and speed of battle put a commander 

at a greater disadvantage than any of hLs predecessors. 

In February 1915 a new phase of the war began when 

Germany declared a 'War Zone' around the British Isles, 

and commenced the first submarine campaign. The loss of 

the Lusitania, with over a thousand lives, was seen as a 

sign of a new ferocit-y 'L-r- the conduct of the war. ý,,, -1 

At the end of May 1915 the shell scandal and the 

resignation of Lord Fisher led to the formation of a 

Coalition Government in which Balfour replaced Churchill 

as First Lord. Sir Henry Jacklson replaced Fisher as First 

Sea Lord. Two outstanding problems for the new Admiralty 

administration were the submarine menace and Dardanelles 

Operation. -, 

By May the purely naval phase was over as the Army 

assult. on Gallipoli had began. Having put the Army ashore 

at Cape Hellas, the Navy retained general responsibility 

for communications, V/S and W/T links between ships and 

shore. Combined naval and military operations on such a 

scale were something new, demanding a fresh approach to 

-the problems of inter-communication and inter-service co- 

operation. Naval instructions outlining the Si_qnal 

Or_qanisation for Combined Operations were issued to all 

ships, Army units and the French. Naval procedure was 

adopted on all joint channels where differences in 

operating methods occured. But Army operators unfamiliar 

with the coding methods and frequency allocations, caused 

. "5 See Beesly, Room 40, p84ff. 
26 For an account- of the Dardanelles Operation see 
Marder, Dreadnought to Scapa Flow, 2, ppl99-265. 



293 

serious delays in passing on W/T traffic. RNAS W/T 

transmitters used for spotting naval gunfire suffered 

many hreakdowns, yet there were some great achievements 

in directing naval gunnery from the air by W/T. 

Initially, such shortcomings in communications and 

lack of proper use had a profound influence on the course 

of operations. Ships were frequently unable to give 

supporting fire when and where needed, owing to lack of 

precise information about the location of enemy targets 

and allied troops. Later, Forward Observation Officers, 

with W/T or V/S were able to direct naval gun fire with 

much greater precision, and with more practice the two 

Services became adept- at working joint signal links. -7 

New beach landings at Suvla Bay were prepared in 

July. Orders detailing the W/T organisation indicated 

that ships and stations in the vicinity of Anzac Cove 

would work on G wave of 450 metres. 

To avoid congestion it is essential that W/T 
Signalling should be reduced to a minimum and that 
priority should be given to fire direction 
signa'-s. -E 

The Naval base station at Nebrunesi Point was the 

communications centre. A direct cable from GHQ Imbros was 

landed before dawn and connected with the military base 

Signal Office to form the main line of communication with 

the new beach, Anzac and Mudros. Telephone links were to 

connect with military HQ ashore and artillery observers. 

W/T was reserved for communication with ships in the 

........ ... I I... 
27 Nalder, RFH, The Royal Corps of Signals, Royal 
Signals Institution, 1958, pp157-9. 
28 Papers on Mediterranean, Jackson MSS. NHL. 
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immediate vicinity; V/S was -to be used whenever 

practicable without causing undue delay. 2-- 

Experience gained in the landings, and subsequent 

evacuations, proved of immense benefit for future 

combined operations. Valuable lessons could be drawn from 

the mistakes. At least five important signals made by W/T 

were read by the enemy because they were sent en clair. 

Communication with transports was improved if a Naval 

Signalman was permanently stationed on each transport to 

ensure urqent orders were sent and acknowledged. 30 Army 

assessment of the campaign concluded that in regard to 

inter-communication there had been far-reaching results: 

there developed the close association with the Royal 
Navy and the technique of amphibious communications 
which were to be the pattern for many years to come. 
Apart from this the Army undoubtedly learnt much 
from the Navy in the operation of wireless, in which 
the Senior Service at that time was more proficient. 
Much valuable experience was also gained from the 
joint handling of submarine cable communications. '! 

The first year of war had proved more successful at 

sea than on land for Britain, and W/T had contributed to 

the successes of the Royal Navy. However, while the war 

at sea appeared to be going well, use of W/T had revealed 

new problems of command and control, as well as for the 

security and deployment of strategic communications. 

....... ..... I ...................... 
29 ibid. 
30 Report of Committee Appointed to Investigate the 

Attacks Delivered on and the Enemy Defences of the 

Dardanelles Strait (1919); ADM186/600. 
31 Nalder, Royal corps of Fignals, pp164-5. 



295 

Naval Strategic W/T Chain 1914-16 

The outbreak of war in 1914 did not immediately kill 

off the long proposed Imperial Wireless Scheme. 32 Reduced 

from six to four stations, plans limped on for a further 

-two years before finally succuming to the exigences of a 

war bureaucracy. The scheme had been studied, debated and 

advocated as a strategic necessity before the war, but 

was now dismissed as redundant. The Admiralty explained 

in a letter to the Post Office the reasons for no longer 

supporting the Imperial Wireless scheme. 

The pressing on of the whole chain was part of a 
policy of preparation for war, which, unfortunately, 
had not advanced far enough when the present war 
broke out to produce anything like the comprehensive 
scheme intended, the merit of which would have lain 
in its world-wide character. 3-, 

Furthermore, it was noted that: 

The science of W/T is advancing with great rapidity, 
and the important question of communication between 
the high-power stations (such as those of the 
imperial chain) and ships will in all probability 
have found solution within the next ten years. 

The Admiralty were considering a scheme to erect a 

chain of high-power W/T stations in strategic locations. 

Naval W/T stations were planned for Jamaica and Bermuda, 

and the possibility was discussed of using the captured 

German W/T station at Kamina in Togoland. Neither the 

Admiralty nor the War Office were prepared to justify 

additional expense in completing one Imperial station. 

The proposed naval scheme included two high-power 

stations at Ascension and the Falklands, with medium- 

power stations at Bermuda, Jamaica, Demerara, Durban, 

I ...................... 
32 Correspondence relating to the Imperial Wireless 
Chain, 1915; ADM116/1409-10. 
33 Admiralty to Post Office, 13 Sep 1914; ADM116/1409. 
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............. ..... . 
32 Correspondence relating to the Imperial Wireless 
Chain, 1915; ADM116/1409-10. 
33 Admiralty to Post Office, 13 Sep 1914; ADM116/1409. 



296 

Mauritius, Ceylon, Seychelles, and Newfoundland: further 

stations at Aden, Singapore, Hong Kong, and South West 

Africa, with Fiji and Sierra Leone as additional or 

alternative sites. The scheme thus mirrored the original 

Marconi proposal of 1910, many stations being in similar 

locations. The total cost was estimated as k700,000. 

Table 10 Proposed Imperial Wireless Stations 1910 and 
Naval Strategic W/T Stations 1915. 

Imperial Wireless Chain: 

Leafield and Devises 
Alexandria or Cyprus(1911) 
Aden 
Mombassa, East Africa 
Natal, South Africa 
Cape Colony or Transvaal 
Bombay, India 
Colombo, Ceylon 
Singapore 
Hong Kong 
North Australia 

Perth 
Sydney, NSW 
New Zealand 
St Helena 

Sierra Leone 
Bathurst, Gambia 
British Guiana 
West Indies 

* existing Naval W/T stations 

Naval Strategic Chain: 

Horsea* and Cleethorpes* 
Gibraltar* and Malta* 
Aden 
Rosebella, Mauritius 
Jacob, Durban 
Port Nollo-%L-h, South Africa 
Seyschelles 
Matura, Ceylon 
Seletar, Singapore 
Stonecutter Is, Hong Kong 

No equivalent 

Ascencion Island 
Falkland Island 

Bathurst, Gambia 
Demerara, Guiana 
Jamaica and Bermuda 

While the Post Office deliberated over the fate of 

the Imperial chain, the Royal Navy proceded to design and 

build its own chain in collaboration with Marconi. The 

Naval Strategic chain was conceived and designed in 1914 

for specific navai purposes, using existing technology 

and standardised apparatus, of limited power and range. 

Built during 1915, it became operational during 1916. 
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Whatever the difficulties over the Imperial S3cheme, 

the AdmLralty and the Marconi Company were able to work 

together on the Naval Strategic chain. The first stations 

at Jamaica and Bermuda, planned before the war and opened 

in May 1915, were designated Type 20.. fitted with a Type 

1,45 kw Marconi Spark transmitter and a 25 kw Poulsen 

arc -transmitter-, with two Marconi aerial masts of 270 ft. 

The main group of eleven medium-power stations, at 

Aden, Bathurst, Ceylon, Demerara, Durban, Hong Kong, 

Mauritius, Porth Nolloth, St John's, Seychelles, and 

Singapore were erected by the Marconi Company. Designated 

Type 21, the stations were fitted with 300 kw synchronous 

spark transmitters, able to transmit between 1,300-2,000 

metres on full power and 600-1,300 metres on reduced 

power, which was supplied by two 110 Bhp vertical 

Gardener oil engines. In addition, Poulsen CW sets was 

installed. The stations had a transmitting range of 1,000 

nautical miles, and could receive spark transmissions on 

all wavelengths between 600 and 2,000 metres, and up to 

5,000 metres with CW. Each station was staffed by naval 

ratings and a Marconi Engineer-in-charge granted the rank 

of Sub-Lieutenant RNVR. 

The -two high-power stations at Ascension Island, 

designated Type 22, and Port Stanley, Falkland Islands, 

designated Type 23, consisted of a 150 kw Marconi spark 

transmitter, operating on a wavelength of 4,300-5,000 

metres, with a maximum range of 1,800 nautical miles. The 

directional aerial comprised 7x 300 ft masts and power 
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was supplied by steam engines-74, The stations provided 

coverage of the South Atlantic, filling a gap in the 

Royal Navy's strategic communications. 

St John's, Newfoundland gave additional coverage of 

the North A4CIantic trade routes, while the remaining 

stations allowed the Admiralty to maintain contact with 

vessels on all the main oceans of the world. The Naval 

Strategic stations were only designed for communication 

with ships at sea. Their locations and ranges did not 

allow for intercommunication between the stations. Thus 

the Naval chain did not form a comprehensive network 

equivalent to the Imperial Scheme. 

With the completion of the Naval Sltrategic stations 

the Admiralty and the Navy were virtually free from any 

reliance upon the existing commercial networks or the 

- in its proposed Imperial Scheme. The Navy was independent 

communications requirements and celebrated with an 

unaccustomed display of Service bravado towards the other 

Whitehall departments. -'5 It was a reflection on the state 

of inter-service and inter-departmental rivalry that in 

the midst of a great war the Royal Navy was not prepared 

to share its new strategic chain with other Government 

departments. However, it must be conceded that the Naval 

W/T stations were never designed for long distance point- 

to-point interCommunication, and the Admiralty pointed 

out the folly of other departments in not pursuing the 

Imperial Scheme more vigorously. 

.......... 
34 ARTS W/T Appendix 1915. 
35 COS Memorandum, 2 May 1916; ADM116/1410. 
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W/T at Jutland 31 May 1916 

Jutland still arouses controversy among historians 

with regard to the use of signals intelligence and W//T 

communications within the Fleet. ',,; While attention has 

focussed on Jellicoe and -the role of Room 40, little 

interest has been shown in the medium of communication 

which made the battle possible. It is not the intention 

here to re-examine the strategy and tactics of Jutland, 

but to r-o--, us on the problems of communication and use of 

W/T technology and techniques to achieve those ends. 3-, 

Bassed on previous patterns of movement and signals 

intercepts, the Admiralty expected that the Hochseeflotte 

would attempt to move at the end of May. Jellicoe also 

intended a move of his own. At the end of May, W/T 

intercepts indicated an imminent German move. Direction- 

finding -techniques could detect a movement of less than 

degrees, whiz-h represented an actual movement of 

less than -ten miles at a distance of 300 miles across the 

North Sea. -'"' When a movement by the Fleet Flagship 

Friedrich der Gross was detected, from the base at 

Wilhelmshaven into the estuary of the Jade, a distance of 

about seven miles, Jackson, as First Sea Lord, ordered 

Jellicoe to sea on the morning of 31 May. Jackson's own 

account of events is illuminating: 

............ . 31 fo The Jutland Controversay is argued by Jellicoe in 
Grand Fleet and Submarine Peril; by Bacon in From 1900 
Onwards and his biography of Jellicoe; and is discussed 
by Marder in Dreadnought to Scapa Flow and by Bennett. 
37 For an account of the battle see Marder, Dreadnought 
to Scapa Flow, 3. 
38 See Round, H J, 'Direction and Position Finding', 
JIEE, 58,1920, pp224-257. 
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Our wireless direction-finding stations, under 
Captain Round, kept careful and very intelligent 
watch on the positions of German ships using 
wireless, and on 30th May, 1916, heard an unusual 
amount of wireless signals from cne of the enemy 
ships which they located at Wilhelmshaven. This was 
reported to me; the time was a critical and anxious 
one in the war and I had also some reasons for 
expecting that the German Fleet might put out to sea. 
during the week. Our Fleet was ready at short notice 
and had arranged, unless otherwise prevented, to put 
to sea on the following day for a sweep of the North 
Sea. But if the German Fleet qot to sea first, the 
chance of a meeting in waters not unfavourable to us 
was remote; our object was to try to get to sea 
before or shortly after the Germans, and hitherto we 
had not succeeded in doing so. Later on in the 
afternoon, it was reported to me that the German 
ship conducting the wireless had changed her 
position a few miles to the northward. Evidently she 
and her consorts had left the basin at Wilhelmshaven 
and had taken up a position in the Jade River ready 
to put to sea. This moment decided me to send our 
Grand Fleet to sea, and move towards the German 
Bight at once and try to meet the German Fleet and 
bring it to action. 3-- 

Later Captain Thomas Jackson, DOD, entered Room 40 

and asked for the location of call-sign DK (that of the 

German flagship). Informed that 'DK' was in the Jade, he 

left without further inquiry. Assuming that the German 

flagship was still in the Jade he sent a signal to 

Jellicoe at 12.35 indicating 'no definite news of the 

enemy. It was thought fleet had sailed but directionals 

place flagship in Jade. ' This piece of mis-information 

led Jellicoe to think the Hochseeflotte was still in the 

Jade, and only Hipper was out with his battle-cruisers. 

In fact the Hochseeflotte had been at sea for hours. Had 

DOD inquired more precisely he would have learned that 

wher. -the German flagship went to sea the call-sign DK was 

transfered to a shore station. This practice was well 

known to the operatives in Room 40, but Captain Jackson 

:3 11 9 l. jIa ckso .. n........ .. I. di scu ssion; ibid, pp247-8. 
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disdained to consult the boffins. -40 According to Marder, 

he was an obstinate and insensitive man, with no regard 

for the opinions or judgements of Room 40 on naval 

operations. His attitude was apparently shared by the 

Di-vision as a whole, which might account for the lack of 

co-operation between Room 40 and the Operations staff. 4-* 

The incident had repercussions later in the day when 

Beatty suddenly came across the Hochseeflotte and -turned 

north towards Jellicoe. Both men lcs+- cconfidence in the 

accuracy or reliabilit -y of Admiralty signals, preferring 

to rely on reports from the fleet rather than Admiralty 

information. 

Naval signalling had improved immensely during two 

years of war. In 1914 a W/T message took 15 minutes to 

pass. By 1916, greater familiarity and constant practice 

reduced transmission times to two or three minutes. 4- At 

sea ships used flag, lamp, searchligh+- or W/T according 

to the range, visibility, urgency and degree of security. 

Admiralty signals, known as telegrams, were usually sent 

by land-line when -the Fleet was in harbour. Medium or low 

power stations transmitted signals to the Fleet at sea in 

home waters. A monthly census of Admiralty messages in 

1916 revealed that 12,230 went by cable or telegraph 

through the War Registry, 18,600 by commercial or other 

means not through the War Registry, and only 106 directly 

40 The story of Jackson and Room 40 is re-told by James, 
Eyes of the Navy, p117; and A Great Seaman, ppl53-4; and 
James quoted in Bennett, Naval Battles, p159. See also 
Beesly, Room 40. 
41 Marder, Dreadnought to Scapa Flow, 3, pp4l-2. 
4,2' Jellicoe, Grand Fleet, pp58-9. 
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' The Admiralty, however, was still liable to by W/T. - 

call up ships at sea with routine administrative mat-t-ers, 

sometimes obliging ships to break W/T silence to respond 

-to quite trivial requests for information. 44 

However, despite improvements in the range, speed, 

selectivity and accuracy, there were inevitable delays 

caused by signals organisation and security needs. 

Although radio waves travelled at the speed of light, the 

pace of human reactions remained constant. Jellicoe 

indicated some of the problems with wireless signalling: 

In following -the proceedings of the Fleet it is 
essential to bear in mind that the -time of receipt 
of signals, especially of reports emanating from the 
bridge of a ship, is not a true indication of the 
time at which the officer making the report began 
his task. A varying but considerable interval is 
bound to elapse; this includes the time taken to 
write out the report, transmit it to the wireless 
off-. 1ce or signal bridge, code it, signal it, decode 
it on board the receiving ship, write it out and 
transmit it to the bridge. The interval is greater 
with wireless than with visual sjgnals. 4-ý' 

This was an indication of how the 'fog of war' or 

'friction' could reduce the nominal operating efficiency 

of forces in battle. The greater speed and range of W/T 

could be negated by security needs, the organisational 

nexus and human limitations. 

The greater size, speed and range of battle-fleets 

meant that at Jutland, Jellicoe, unlike Nelson, or even 

Togo, could not survey all he commanded and had to rely 

on W/T to know the disposition and movement-c of his own 

fleet and the enemy. in the midst- of battle, however, 

signalling was often difficult, if not impossible, even 

4-3.. 1.. - C ensu .. s-. 1-1 of Admiralty signals, 1916; ADM116/3404. 

44 Dewar, KGB, Navy From Within, London, 1939, p163. 

45 Jellicoe, Grand Fleet, p318. 
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when t-he W/T was still intact. Lion's W/T was again 

damaged earily in -+--he action and Beatty was forced to use 

alternative means of communicating with Jellicoe, his 

signals being relayed by Searchlight through Princess 

Royal. Barnham also had her wireless out of action for 

much of the battle. Several times Jellicoe demanded to 

know: 'Where is the enemy? ' as poor light, mist and smoke 

obscured all visual contact. By the time signals got 

through the action had moved on. It has been suggested 

I-hat 'there are occasions when the time factor may 

justify the risk of sending even W/T signals in clear and 

thus avoid the delay involved in decoding'. - One such 

was Beatty's signal of 19.47, the decode of which only 

reached Jellicoe at 20.00, thirteen minutes later. The 

picture that Jellicoe had of the battle as it progressed 

was thu-s often no more reliable than that which the 

Admiralty was able -to gather from reports and intercepts. 

The success of D/F and interception techniques 

encouraged the belief that W/T signalling should be kept 

to a minimum for fear of divulging information to the 

enemy. It was assumed that Germany had an equivalent D/F, 

interception and cryptanalysis system, which necessitated 

extreme caution in using W/T. Jellicoe, as much as the 

Admiralty, laid great stress on wireless security: 

Wireless signalling by ships at sea had to be 

stopped, because by means of directional wireless 
stations the position of ships using wireless 
telegraphy could be determined by the enemy. As time 

went on, we felt that the enemy might be able to 

46 1".... SI. essor, J, 'Admiralty Command Policy in Two World 

Wars: Reflections Based on Arthur Marder's Story of 
Jutland', in Jordan, G, (ed) Naval Warfare in the 

Twentieth Century, 1900-1945, London, 1977. 
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ascertain -the class, and in some cases even the name 
of the ship signalling. This we deduced from the 
fact that we ourselves made progress in this 
direction. The fact of a German fleet being at sea, 
for instance, could hardly be disguised if much use 
was made of wireless signals. We naturally concluded 
that the enemy could similarly locate any of our 
squadrons using the same means: of communication. 
This was an inevitable inference. ý 

The inference was wrong. Jellicoe overestimated his 

enemy. Germany had developed directional stations and a 

cryptanalysis bureau, but despite a few minor successes, 

the results were not consistent. The short base-line 

available -to German D/F stations did not give accurate 

locations and the scarcity of British wireless traffic 

provided less opportunity. The German cryptanalysis 

bureau was not fortunate to discover British code-books 

I_ intact to simplify their task. '" Moreover, the German 

Navy remained unaware that their own transmissions were 

being received in England and thus did not understand the 

strict security precautions adopted by the British which 

so effectively starved the German D/F stations. 

Jellicoe recalled every effort was made to reduce 

the amount of signalling required by the preparation of 

printed orders, which attempted to anticipate the various 

conditions'. The orders were thus bulky, confusing and 

contradictory. The Instructions for Signalling Reports of 

Sighting the Enemy, in -effect at Jutland, reinforced: 

the utmost importance that reports of sighting the 
enemy should reach the Admiral without delay. In 
order to ensure this, full use must be made of all 
the visual and W/T lines of communication which are 
available. 

But elsewhere orders stated: 

..... ....... I. --............. .. ' I 
47 Jellicoe, Grand Fleet, pp56-7. 
48 See Beesly, Room 40, pp3-7. 
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W/T should be reserved for messages of the first 
importance to the Admiral, so that this line is not 
congested by messages of secondary importance at a 
time when important messages will be awaiting 
transmission. 41 

Captains were left to decide which information would 

be. of importance to the C-in-C. This could not be judged 

S4 in advance and in rapidly changing ituations vital 

information was often not Sen+- or relayed because it was 

not known to be important. A common error was to confuse 

urgency with importance, with security overriding both. 

During much of the day and following night, Jellicoe 

was not fully aware of what was happening because W. /T was 

not used. He related how: 

by signalling before dark all except movements 
during the night, and by arranging the course of the 
Fleet so that few alterations were necessary, we 
succeeded in keeping almost absolute wireless 
silence. ý--' 

Maintaining wireless silence necessarily 'negated the very 

advantages which W/T could bestow upon a fleet at sea, as 

Jellicoe was conscious. 

It must not be thought that, because wireless 
signalling at sea was restricted, it was not 
intended to make full use of it when necessary and 
when silence was no longer required, such as when 
the fleets were within sight of one another. On the 
contrary, a great advance was made during the war in 
the use of wireless telegraphy for manoeuvring the 
Battle Fleet, as well as in every other direction. 
So proficient did the ships become under the 
organisation introduced by Lt-Cmdr. Nicholson, 
assited as he was by the very efficient wireless 
officers and wireless personnel, that in 1916 1 
could handle the Battle Fleet by wireless with as 
much ease and rapidity as by visual signals. 51 

However, the view has persisted that: 

49 Grand Fleet W/T Memorandum No 8,1 Nov 'L915. 
50 Jellicoe, Grand Fleet, pp58-9. 
51 ibid. 
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Jellicoe must bear some of the blame for the 
communications problems which he encountered during 
the battle, since it was he who had drafted the 
ambiguous orders and created and maintained the idea 
that wireless --ilence was of paramount importance. - 

An assessment of the various communication failures 

during the battle reveals that neither the technology nor 

the organisation was at fault, but that W/, T was either 

misused or not used when required. There were problems 

due to damaged by enemy action. Many destroyers had their 

W/T shot away or rendered inoperative, which with the 

injunction against unnecessary signals explains how the 

whole Hochseeflotte was able to pass astern of the Grand 

Fleet through the Destroyer Flotillas during the night 

without being correctly identified or reported. Of three 

W/T reports made by Captain Sterling, two were not 

received at all and the third only by one of his own 

flotilla which did not relay it. Interference was 

believed -to be due to enemy jamming. f' 

Yet operating under the same conditions, German 

communication proved more effective, with more and freer 

, Ise of W/T, including effective use of interception and 

interference, giving greater co-ordination and control of 

-the fleet, through a less rigid and centralised signals 

policy. As Marder commented: 

Judged by results, German communications were very 
good, whereas the battle revealed British 
deficiencies which had had a very great influence on 
the course of the action. British reliance on signal 
communication resulted in the situation were 

. -ommander-s- waited for orders. It was shown, 
furthermore, that flag signals were a most uncertain 
method of communication, and that, if used, they 

should be backed up by searchlight and W/T. On their 

5 Slessor, 'Admiralty Command Policy'. 
53 Bennett, Naval Battles, p218. 
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t4 
side the German jamming opera Lon was good. It made 
receptLor, of W/1T messages very difficult especially 
those of the destroyers 

British W/T communication was technically superior, 

but the Germans made better use of their apparatus. They 

were able to gain greatly from a less rigid command and 

control system, to derive more benefit from using active 

W/T in war. On both sides, however, W/T performed well 

under the supreme test of battle. Wi-ýhout W/T the 

encounter would not have occured at all, and if the 

fleets had met by chance, a battle could not have been 

directed at the speeds and ranges in operation. Indeed, 

W/T was essential to control. the large battle-fle-ets 

deployed over vast areas of sea in poor visibility during 

battle. As Hezlet has noted: 

To sum up the use of wireless in the Battle of 
Jutland it is safe to say that the huge 
'Dreadnought' fleets of those days could not have 

been manoeuvred in the smoke and hea+- of battle or 
at night without it. The failures to report or in 
reporting the enemy were, except in one instance, 
not communication failures, but failures of a 
tactical or navigational nature. Communications 
were, in fact, extraordinarily reliable and would 
have been the envy of later officers of the high- 
frequency era in the Second World War. 5: ' 

The greatest naval battle of the war might appear to 

be a fitting test of the new technology, the culmination 

of 20 years naval development. But while Jutland was the 

high point of the naval war, Jut'-land was of little 

importance for the technological history of naval W/T. 

The chief consideration was the use of D/F and signals 

intelligence to bring the fleets to battle. 

54 Marder, Dreadnought to Scapa Flow, 3, p175. 
55 Hezlet, Electron and Sea Power, p128. 
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A final assessment of the contribution of W/T can be 

made by comparison with other contemporary technologies 

available at Jutland. In the air, German zeppelins were 

not deployed because of adverse wind conditions and only 

one British seaplane made a lone sortie on 31 May, but 

low cloud and poor visibility prevented more than one 

report of any value. It was, however, the first occasion 

on which an aircraft established W/T communication with a 

fleet during an action at sea. Submarines were no+- 

battle-fighting vessels and were limited by the range of 

their W/T communications. British submarines waited on 

the sea bottom, but: 

Since submarines were not yet able to receive 
wireless signals at the bottom of the sea, or when 
diving some distance below the surface, they got no 
news that a battle was in progress and were unable 
to exploit the favourable position they were in to 
attack the High Sea Fleet on their way in. -ý' 

Thus both submarines and aircraft were limited in their 

utility during the actual battle and their reconnaissance 

value was circumscribed by their W/T communications. One 

technology which had an influence on the battle was the 

torpedo, though more through the fear it instilled than 

the amount of damage caused. Jutland was primarily a long 

range big-gun duel, in which the quality of shells and 

armour were of decisive importance. 

The part played by W/T was, however, indisputable: 

of the three new dimensions added to naval warfare, under 

the sea, in the air and through the aether, only W/T made 

a significant contribution to the course of the action. 

When the long anticipated conflict between the great 

56 Marder, Dreadnought to Scapa Flow, 3, p163. 
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dreadnough-t-- battle-fleets final! -.,, - orc, -, -red, W/T -Ljas the 

only new technology to be tested and proved in battle. 

The success of the technology, however, revealed serious 

flaws in the organisa-tion of Naval signalling and the 

Admiralty'S command structures which became the subject 

of much subsequent introspection and criticism. 

Post-Jutland Analysis and Response 

Jackson wrote to Jellicoe a-- Scapa Flow on 1 June: 

Though you have kept a wise reticence on what you 
have done, the Germans have not, and I think I can 
congratulate you on the results: but we must be very 
careful about the intercepts in future, as it is 
evident they suspect we get them, and made their 
plans very carefully on this assumption. They 
changed their cypher after leaving harbour, and 
their sailing orders coula not be deciphered till 
the next afternoon-They also made their messages 
in the C-in-C's call sign from Wilhelmshaven, so we 

4 were not certaj_n if they had sailed or not, as our 
direction stations said the signals were from the 
Jade. -- 

Jackson was reiterating the official Admiralty opinion, 

contained in the signal sent to Jellicoe at 12.35 on 31 

May, -thereby assuming responsibility for the misleading 

signal despatched by DOD. Possibly, the First Sea Lord 

was also deceived by the transfer of call-sign DK and 

therefore shared some responsibility for not maintaining 

closer liaison with the staff of Room 40. He continued: 

I think they were completely surprised and never 
expected to meet anything, but they got out of it 
somewhat. What a night you must have had! We longed 
for more daylight for you, when you said action was 
imminent, and formed single line ahead. Our other 
information was from intercented fragments from 
Stockton, and we felt interference on our part or 
even attempt to assist you would be futile. I hope 

.......... 
57 Jackson to Jellicoe, June 1916; Jellicoe papers, Add 
MSS 49009, ff52-3; Temple-Patterson, A, (ed) The Jellicoe 
Papers, London, 1966,2, p268. 
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our total losses are not serious. The intercepts 
only claim aboulk: 6 T. B. D. 's including Normid and 
Nestor.! E- 

Jackson expressed the tension and frustration felt 

by Admiralty officers following the battle from signals 

and intercepts but powerless to act or give assistance to 

the man-on-the-spot. Never before had a battle been 

experienced by W/T. Actually, the Admiralty was often 

better informed of the position than Jellicoe, distracted 

by the minutiae of battle and unable to form a clear 

picture of -the who'L-- situation at any one time. However, 

valuable information which might have been of use was 

denied -to Jellicoe during the night action. The Admiralty 

had still not established the optimum balance between 

giving sufficient information to be of use, without 

either swamping -the C-in-C with superfl,, -, -ous material or 

trying to direct the operation from Whitehall. 

As regards intelligence, the Admiral-ty did not make 
the best use of the priceless information they had. 
They witheld information at a very critical period 
in the night action, and they prejudiced the value 
of the information they did transmit by sending out 
a report which was obviously incorrect (the 'still 
in the Jade' signal). ` 

The German Wireless News Service identified the loss 

of -three battle-cruisers, Invincible, Indefatigable and 

Queen Mary, proclaiming a German victory. The Admiralty's 

Jutland communique of 2 June admitted the Grand Fleet 

- ic lost more ships and men than the enemy. To the pub. L 

mind and world opinion, therefore, Jutland appeared to 

confirm the German version of events as a British defeat. 

Jellicoe and the country were further depressed by the 

58 ibid. 
59 Marder, Dreadnought to Scapa Flow, 3, p176. 
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loss on 4 June of HMS Hampshire, which struck a German 

mine laid for the Grand Fleet. She carried Lord Kitchener 

on a mission to Russia, who thus became a belated victim 

of Jutland. 

Following Jutland committees formed to examine every 

aspect of naval technology, training and tactics. Shells, 

armour, gunnery, range-finders, torpedoes, engines, 

signals and W/T were scrut-inised for whatever lessons 

could be derived from the experience of battle. 

In July 1916 Grand Fleet W/T officers met- to report. 

Jellicoe identified the internal communication in capital 

ships as a principal cause of delay in the transmission 

of W/T signals. The report from C-in-C., Grand Fleet to 

the Admiralty recommended several physical and procedural 

changes. In all future capital ships the Auxiliary W/T 

Office, Auxiliary Coding Office, Cipher Officer, Sound 

Telegraph Office and Distribution Office should be 

situated immediately below the conning tower, in direct 

communication with each other and centred on the 

Intelligence Office, all well protected by armour. An 

additional Intelligence Office was to be provided in the 

Fleet Flagship close to the C-in-C's office, and a Coding 

Office contiquous with each Wireless Office in all ships. 

The Distribution office should never be amalgamated with 

either the Intelligence Office or Coding Office. ý1-17' It was 

hoped these measures would reduce the time taken to send 

and receive signals. 

.......... .I...... 60 C-in-C, GF to Admiralty, Oct 1916; First Annual 
3 Report of the Naval Signal School, 1917; ADM186/71753. 
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Communication problems preoccupied Jeliicoe as he 

reviewed the battle. He wrote privately to Jackson, 

enclosing some remarks and suggestions on the question 

of signalling for the Admiralty', stating he could: 

hardly send them in officially as they touch on 
Admiralty organisation but please believe me that 
the system at present in vogue does really and 
seriously need improvement. t- 

Jellicoe's reluctance to place his views on record 

regarding the greatest naval encounter of the war appears 

curious. Whether this was a matter of naval etiquette or 

something more is a matter of conjecture, but- it does 

indicate a certain reluctance on the part of even the 

most senior and distinguished naval officer to criticize 

Admiralty practices. Jellicoe summed up his proposals as 

'the need for an Admiralty wireless officer and staff, 

corresponding to the Fleet wireless Of-Eicer and staff', 

and was 'certain that the improvement effected by such an 

organisation would be immediate and beneficial'. -- 4' 

Jackson, already under immense pressure and with 

failing health, took the implied criticism to heart and 

replied somewhat tersely to Jellicoe: 

We shall be glad to help you pu+- our house in order 
as regards signalling, but shall certainly want a 
very much stronger case made out than is stated in 
your note, to convince us that all is wrong after 
two years' experience. Your proposed organisation 

... is almost the existing one, and if it does not 
work to your satisfaction it must be the individuals 
who are to blame.,. 

Whether Jackson was using a collective 'we' in this semi- 

private correspondence is not entirely clear. He was also 

61 Jellicoe to Jackson, 9 July 1916; Jackson MSS, NHL. 
62 ibid. 
63 Jackson to Jellicoe, 11 July 1916; Jellicoe papers, 
Add MSS 49009, f58- 
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an: -: ious not to antagonise the Admiralty bureaucraCy at a 

critical point in the war and no official response was 

made. Jackson went on to discuss signalling policy. 

The principle we work on is not to use more W/T than 
is necessary and not to have to send much more when 
you are at sea than when in harbour. If no exercise 
dummy messages had been sent on 31/5. /'16 and next 
day, it would have given away the dodge, though it 
would possibly have been better to limit it to a 
minimum. ý, 4 

Jackson suggested that Jellicoe send his signal officer 

or staff to -the Admiralty, 'to point out the mistakes and 

bring copies of signal logs to prove it'. Jackson was 
4 

irritated by the implied criticism in Jellicoe's letter, 

adding to the mounting wave of public disatisfaction with 

the Admiralty administration. The Balfour-Jackson team 

did not inspire public confidence and the pressure of 

high office was beginning to take its toll on Jackson's 

health. Under the strain of an office he did not relish, 

Jackson took Jellicoe's comments personally. 

Jellicoe responded to calm Jackson's nerves and 

temper, recognising that 'you are displeased with my note 

on Admiralty signalling organisation'. He asked JaCkson 

to consider the note cancelled and reassured him that it 

was sent with the best intentionss. t-5 To some extent 

placated, Jackson initiated moves to accommodate useful 

suggestions from the Fleet. He sent Commodore Everett, 

his Naval Assistant, and Captain Payne, HSS, to see 

Jellicoe and his staff with an eye 'to any improvements 

4 
that can be effected in Fleet communLcation'. He added: 

64 ibid. 
65 Jellicoe to Jackson, 12 July 1916; Jackson MSS, NHL. 

4w 
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It is perhaps bet-ter -to do it that way, as I don't 
see how we can effect much reorganisation here, 
considering the numbe, - of departments affected...,; -. 

Jackson turned the question around from a matter of 

Admiralty or-ganisa-tion to one of Fleet communications. 

His obvious reluctance to tackle a major restructuring, 

involving Signal Section, Operations and intelligence 

Divisions, Room 40, as well as ADT, Vernon and Signal 

School, was in the C-irCumstances understandable. Jackson 

may not have been fully aware of the demarcation between 

departments, the special interests and group loyalties, 

official lethargy and bureaucratic resistance to change 

from -the Admiralty mandarins, but he was being careful 

not disturb too many possible critics within the 

Admiralty to add to those from outside. He wrote to 

Jellicoe: IS)ignals will short -ly be put under 1SL instead 

of 2SL as hither-to. I think it was you who took them over 

when 2SL... ''. - 

In drawing attention to the disparity between the 

t4 Admiralty signals organisa Lon and fleet communications, 

Jellicoe gave special credit to Cmdr Nicholson, his Fleet 

Wireless Officer (FWO) for the organisation, training and 

operation of the fleet's wireless signalling through the 

first two years of war. One of the younger generation of 

officers who had served continuously in a fleet equipped 

with W/T, Nicholson had been trained as a W/T Officer and 

held appointments at Vernon before becoming Jellicoe's 

66 Jackson to Jellicoe, 14 July 1916; Jellicoe Papers, 
Add MSS 49009, f59-60. 
67 ibid. Responsibility for Signals and W/T periodically 
changed and continued to do so throughout the war. 
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Flee+- Wireless officer in August 1914.,; -- Jellicce later 

e. xpressed considerable appreciation for Nicholson and all 

his W/T staff: 

Our advance in the use of wireless telegraphy was 
very considerable indeed, and I owe a great debt of 
gratitude to Lt-Cmdr Nicholson, the other wireless 
officers of 4--he Fleet-Flagship, and the wireless 
personnel of the whole fleet. -- 

In the Battle of Jutland Despatch, Jellicoe paid a 

particular tribute to the role oil his wireless staff: 

The high state of efficiency of the W. T. 
arrangements of the Fleet and the facility with 
which they were worked before, during, and after the 
action is a great testimony to the indefatigable 
work carried out by Commander Richard L Nicholson. 
His services have been invaluable throughout the 
war. A special word of praise is due to the wireless 
departments in all ships. '-'! 

Nicholson was yet to have an important role in the re- 

organisation of Admiralty W/T. 

68 Captain Richard Lindsey Nicholson, DSO (1882-1940) 

entered Britannia 1898; Lt Cmdr (for W/T and Staff 

Duties) 4 Aug 1914; Commander 31 Dec 1915; FWO GF 1914- 

17; DSO, Jutland, 1916; Director of Signals, 1917-19; 

retired 1920; Director of Wireless, India, 1921-25. 

69 Jellicoe, Grand Fleet, p59. 
70 Jutland Despatch, 18 June 1916; ibid pp493-4. 
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Chapter 7 Wireless at War 1916-1919 

Admiralty Signals Organisation 1916-1918 

Lloyd George's Government, formed in December 1916, 

brought a new administrat-ion to the Admiralty under Sir 

Edward Carson. Jellicoe replaced Jackson as First Sea 

Lord and was succeeded as C-in-C Grand Fleet by Beatty. 

A 'dash of sal+-' was needed at the Admiralty, practical 

experience of the war at sea, to renew the deliberations 

of strategy and policy. Jellicoe brought many of his most 

able officers from 'Che Fleet into the Admirlaty. - 

During 1917 Jellicoe made a number of major changes 

affecting the Board and War Staff. An early change was 

the creation of a separa-te Directorate of Torpedoes and 

Mines (DTM) on 1 March 1917. Greater use of torpedoes and 

mines necessitated the post of ADT being separated, 

enlarged and upgraded to a full directorate. - The change 

was significant because the ADT had remained responsible 

for -the materiel side of W/T since its development in 

Defiance and Vernon. Transfer of the W/T Department from 

Vernon to Signal School between 1915 and 1917 weakened 

that bond. The continued division between the technical, 

materiel or supply side of W/T and the operational roles 

and command functions, was an anomaly Nicholson attempted 

to eradicate. 

........................ .... 
1 Sir Cecil Burney became 2nd Sea Lord; Rear-Adm Duff 
headed the new Anti-Submarine Division, assisted by 

-ain; Commodore Lionel Halsey, Dreyer, Jellicoe's Flag Cap'. 
Captain of the Fleet, became 4th Sea Lord. 
2 Rear-Adm the Hon Edward S Fitzherbert DTM; Captain 
Candy, ADT; Captain Litchfield-Speer, ADM(Mines); Captain 
VHS Haggard, ADP(Paravanes). 
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When Jellicoe arrived at the Admiralty he had the 

opportunity to put into practice improvements in -signals 

organisation he had intimated to jackson. Having received 

reports emanating from Room 40 Jellicoe was anxious to 

see -the workings oll' that department. During three years 

of war Room 40 had grown to about 100 staff, including 

for the first time in the Admiralty many women, and a 

network of some 40 D/F and Y-stations around the country 

manned by 800 staff. The lessons from Jutland pointed to 

the need for greater co-operation and co-ordination 

between Room 40 and the Intelligence and Operations 

Divisions. In May 1917 Room 40 was incorporated into the 

Intelligence Division as Section ID25. 

Another task was to re-orqanise the Signal Section. 

The role of communications in the command and control of 

naval operations was not fully recognised or appreciated 

by the War Staff, but a growing realisation was apparent 

to the Fleet. Only after the missed opportunities and 

mistakes at Jutland were voices raised, and Jellicoe felt 

moved to act. As he pointed out to Jackson shortly after 

the battle, the Admiralty needed a Signals Staff Officer 

equivalent to the FWO. Jellicoe brought Cmdr Nicholson 

from the Fleet to assist Captain Phillpotts as HSS. 

The need for greater inter-service co-operation had 

prompted formation of the Joint Naval and Military 

Committee on Wireless Teleqraphy:! to ensure sharing of 

3M. eI. mIb. eIr. s in .c lu ded Captain Nicholson, DSD, Russell 
Clarke, ID25, Cmdr Candy, ADT, Cmdr Warrington-Morris, 
Air Dept, Cmdr John Slee, ACR Staff, Cmdr Robinson, OD, 
and Captain John Allen, SSS, plus Lt-Col French and Capt 
Gibbs, General Staff, Lt-Col Blandy, Signals Experimental 
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-technical knowledge between all branches, consider 

questions of wavelength and power and produce a unified 

design of apparatus for use by both services. A diversity 

of apparatus, systems, i-echniques and procedures were in 

u-se: short, medium and long range ship-to-ship and ship- 

to-shore W/T, long range point-to-point, interception and 

D/F, plus many specialist and experimental activities 

such as W/T for tanks, sound signalling for submarines, 

ground-to-air and air-to-air R/T, remote control devices, 

super-sonic sound signalling, ultra-violet and infra-red 

light signalling. There was need for a more co-ordina-ýed 

procurement policy, including the design, manufacture and 

supply of instruments and component-s, regulation of power 

levels and wavelength, adoption of standard procedures 

and regulations for control of inter-service W/T. 4 

Nicholson took the lead in developing a policy for 

the control of W/T. In Augus-1-- 1917 he urged improvement: 

in the organisation of Admiralty departments dealing 

with communications', and '(b) in the organisation for 

dealing with Naval, Military and Commercial wireless 

policy of the Empire'. His analysis was both radical and 

imperial. In a bold statement he warned: 

There is no doubt that after the war an enormous 
field of work will be op. ened up when,. th. e pr. e. s en. t 

... .............. restrictions on commercial W/T are withdrawn, and 
commercial and Dominion enterpr. 1ses wish to put into 

........... operation the lines of W/T communication which the 
........... ....... .... 

expýience of the war has done so much to develop. 
...... . ........ (emphasis in original): ý 

................ .... .... ...... . ..... . ............... ... ........ 
Es .t. b.. 1. ish .m. e.. nt, Major Simpson, 1D, WO, Major Hall, DAD FW, 
Major Childes, RFC, and Major Vincent-Smith, Air Board. 
4 ADM116/3404. 
5 Memorandum by Nicholson, 15 Aug 1917; ADM116/3404. 
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Nicholson recognised that wireless telegraphy was 

outgrowing its primary role as a military, maritime or 

specifically naval technology and that in future it would 

serve commercial and civil purposes as well as its more 

traditonal role. Nicholson saw beyond the technology to 

-the wider field of communication, and appreciated the 

changes likely to occur after the end of hostilities. 

Nicholson was also the first to raise consideration of 

Wj/T to the ',,. evel of policy and think in terms of imperial 

co-operation and co-ordination. Yet, contained within his 

analysis were the seeds of a policy which would bring the 

Admiralty into conflict with the new commercial interests 

and the popular uses of wireless for social, educational 

and recreational activities. 

Nicholson identified major problems and difficulties 

the Navy had experienced with W/T before the war: lack of 

control over W/T outside the Services; insufficient 

operators and variety of training methods and procedures; 

- con-tact with the mercantil lack of Le marine, which caused 

difficulties in convoys; and the lack of co-ordination 

between the Services. In particular, he noted a lack of 

co-operation even between Naval units, no interchange of 

ideas between W/T departments, leading to duplication of 

effort among departments experimenting independently: the 

Grand Fleet, Mediterranean command, RNAS, ACR, and Signal 

School were all d, --, ing similar work. Research data was not 

collated or d;, 
-vu'Lged 

due to the ethos of silence or 

excessive secrecy which pervaded the Navy. 'There is no 

official machLnery for collecting and disseminating such 
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information. ' Therefore he proposed a central authority 

be established, a Wireless Telegraphy Bureau. 'In the 

course of time this Bureau should expand and take over 

control of the Naval, Military and Commercial W/T of the 

Empire. ' Nicholson thus envisaged the eventual separation 

of the W/T Bureau from Naval communications: 

The term 'Bureau' is used in this connection to 
emphasise the fact that it is intended to form 
finally a Department of State which is neither 
purely Naval, Military nor Commercial, but which 
controls the W/T policy of all these departments. - 

V. 4 Nicholson's LSion of a Department of State for all 

rial wireless- communications went beyond contemporary imper 

ideas, although similar calls for a central authority to 

control imperial cable communications were ofted voiced 

by Charles Bright. ' Nicholson's views were advanced for 

the. time, but if adopted might have prevented the further 

4- 

trials and tribulations which beset the Imperial Wireless 

Scheme in the 1920's. 

Nicholson's proposals for inter-service co-operation 

consisted of transforming the Joint Naval and Military 

Committee on Wireless Telegraphy into the new Wireless 

Telegraphy Bureau with executive authority. His plans for 

the reorganisation of the Admiralty signals organisation, 

included upgrading the Signal Section to a full Division 

under a new Director of Naval Communications. He also 

proposed I-o include all visual and sound signalling, 

landline and cable, W/T and S/T, and to centralize the 

work of various departments: W/T materiel from DTM and 

6 1. -........ ibid. T .. he . phras e ology has echoes of the CID. See below 

p341 the Imperial Communications Committee. 
7 See Bright, C, Telegraphy, Aeronautics and War, 1918. 
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the independen- RNAS: policy and administration of a'' 

landlines and cables from operations; and the coding and 

despatch of all Admiralty signals from the War Registry. 

Nicholson was concerned thatt officers drafting signals 

were often unfamiliar either with codes or W/T, and that 

trained Signal Officers should be responsible for framing 

and despatching all Admiralty messages to ensure that 

codes and ciphers were used correctly, that officers 

drafting signals were 'au. fait' with W,,, T procedures and 

operational requirements of the Fleet. -- 

Nicholson's proposals were apprcved by Phillpotts on 

18 August 1917. Hope, DOD, and Hall, DID, concurred in 

principle, despite adverse criticism from the Head of War 

Regist try, who argued W/T was an insignificant proportion 

of all Admiralty communications. But DTM would not 

acquiesce in the transfer of W/T materiel. The immediate 

consequence, however, was a decision to upgrade Signal 

Section to a full division: 

Signal Division will be responsible for all Naval, 
Mercantile, Allied and Naval and Military: 
W/T Signalling (including the allocation of all W/T 
Call-signs other than 'commercial'); S/T Signalling; 
Visual Signalling(including allocation of pennants); 
Private and Recognition Signals; Signal Books; Codes 
and Ciphers; Methods of Drafting, Coding Ciphering 
and dealing with all messages (whether W/T, S/T, 
Visual, Landline, or Cable); 'S' Orders and 'SR' 
Orders. 

However, it was indicated that: 

Signal Division is not responsible for either 
Personnel or Materiel, but will act in an advisory 
capacL -herewith and -Jty to the departments dealing I 
should be consulted as necessary. 

8 ADMI16/3404. Nicholson was echoing concerns expressed 
by Slade in 1908. See Chap 5, pp266-7. 
9 Admiralty memorandum, 18 Aug 1917; ADM116/3404. 



322 

The changes took effect in 'September when Nicholson 

succeded Phillpotts with the new -title Director of Signal 

Division (DSD). Though he had not obtained all that he 

proposed, Nicholson was in a position to push for further 

radical innova+-ion with greater confidence and authority. 

Reform within the Signal Division reflected larger 

restructuring of the Admiralty War Staff initiated when 

Jellicoe assumed responsibility as Chief of Naval Staff, 

CNS, in May 1917. Oliver, formerly COS, became DCNS, and 

Duff moved from DA, 'SD I-o become ACNEF. . 0-ther change5 

within the Board brought the separation of Con-'%--roller 

from Third Sea Lord, with Sir Eric Geddes, a railways 

executive becoming the first civilian Controller for over 

half a century. ---: In July 1917, Geddes was elevated to 

Firs+- Lord when Carson joined the War Cabinet. Changes in 

personnel and organisation throughout 10.17 kept the 

Admiralty in a constant state of flux and contributed to 

the state of indecision. 

Both Carson and Jellicoe indicated the need for a 

new Planning Section, either within or separate from the 

2 In September Geddes set out his Operations Division. 1- 

own proposals for a further restructuring of the Board 

and Naval Staff in a long and detailed memorandum: 

The speed and power of modern navies and wireless 
telegraphy have fundamentally changed the control of 
naval warfare, and it is today necessary to 
centralise it to an extent hardly realised 10 years 
ago. The situation is entirely altered in comparison 
with the days of sailing ships and before 
telegraphy, when the main lines of Admiralty 
procedure and organisation were laid down. 

......... ... I ...... 
10 See Grieves, K, Sir Eric Geddes, Business and 
government in war and peace, Manchester, 1989, pp40-68. 
11 See Dewar, KGB, The Navy From Within, London, 1939. 
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The Admiralty Staff in London is now concerned not 
only with the provision, maintenance and general 
disposition of the Navy, but with the issue by 
telegram and wireless of e. 'ý, _ecutive orders as regards 
operations and the movement of ships, and I have 
personally satisfied myself that this is 
unavoidable.: -, 

Geddes recognised the influence of W/T on Admiralty 

organisat -ion and further compared the Naval Staff with 

the functions of both the General Staff in France and at 

home, responsible for offensive operations and coast 

defence. IT have -satisfied myself that under existing 

conditions --hi-s cent -, ---alissed control is also unavoidable. ' 

But he went on to note that the existing Board system: 

cannot -today function on operational instructions, 
sometimes of great importance, issued in its name at 
all hours of the day and night, and it is 
unreasonable that responsibility should attach to it 
for advice on such matters. 

He proposed to separate the Board from the War Staff 

by distinguishing more clearly between the functions and 

duties of administrative control and operational command: 

the duties and responsibilities of the Naval Staff 
and of the Board as a whole should be more clearly 
defined, and I put forward below a scheme which has 
the result of strengthening the Board's control by 
delegation and definition, and has also the effect 
of regularising the position and responsibilities of 
the Chief of the Naval Staff. --' 

The significance of Geddes, document stems from the 

recognition that W/T had affected Admiralty functions. It 

thus contributed to the reorganisation which followed, as 

Geddes, Jellicoe and Nicholson restructured the Admiralty 

12 Memorandum on Admiralty Organisation, by Sir Eric 
Geddes, 10 Sep 1917, (Add Mss 48992, ff149-51). 
13 ibid. For details of the context and background to the 
changes see Temple-Patterson, A, Jellicoe: A Biography, 
London, 1969, pp197-9. 
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War Staff and Signals organisatior., leading to ,: -e+- 

further centralization of control. 

While NichalsoD's proposals were considered, the 

TI 

. -oint Naval and Military Commit. -ee dealt with immediate 

technical and operational problems of int-er-service co- 

operation in using W/T: substitution of W/T for cable 

communication between England and France; e-ý: periments 

with valve transmis-sion on very long waves; the general 

distribution of tonic t, L -ain waves; wireless telephony; 

and -the RNAS station at Cranwell. -4 

At a meeting on 6 November 193.7, Nicholson suggested 

that DSD should deal with questions of W/T 'policy' and 

DTM should be responsible for 'supply' and 'experiment'. 

Furthermore, DTM would not necessarily be consulted about 

new installations, until the Board had given approval and 

decided upon the general characteristics and outline with 

advice from DSD- Captain Allen, SSS, was provoked to 

write to Fitz-herbert, DTM, to know if the W/T Department 

of Signal School was to retain its position as technical 

advisor to the Admiralty. He expressed concern at the 

distinction being drawn between 'policy' and supply', 

because as he noted: 

Matters of W/T 'Policy', 
of consideration, may of 
and in a subject such as 
is in a very rapid. state 
extremely desirable that 

of the best obtainable. 

He went on: 

even in the initial stages 
ten require technical advice 

Wireless Telegraphy, which 
of development, it is 
technical advice should be 

There are very serious objections to drawing a hard 

and fas-+- line between 'policy' and 'Materiel' in 
Wireless Telegraphy, because policy must, to a very 

I ......... .... 
I 14 Minutes 3rd meeting, 14 Sep 191-7: ADM116/3404. 
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large extent depend upon the possibilities of the 
materiel; and the Department dealing with materiel 
mi-ist he conversant with -the policy as a guide in 
designing materiel and arranging experimental 
work. -ý 

In response DTM quoted existing Admiralty Instructions 

which directed that DTM: 

will be responsible in all matters connected with 
the design, development and practice of Wireless 
Telegraphy and Sound Signalling, but will advise 
jointly with the Deputy Chief of the Naval Staff on 
all questions affecting policy in regard to Wireless 
Telegraphy. lt 

A note added that if a Communications department was 

being considered, DTM would have slight interest in W/T. 

i'he inter-relationship of policy and supply was 

evident in submarine signalling and development of DCB's, 

where design and deployment interacted with new tactics. 

Nicholson saw a need for continuity Of p014L cy and control 

from initial design, through development tc deployment 

and use, and consequently, need for a central authority, 

the DSD at the Admiralty. The dispute was territorial, 

about the administration and control of the technology. 

Difficulty arose because the structure of the Signal 

Division separated materiel and personnel from operations 

and command. Nicholson wanted a centralised authority to 

control all aspects of naval signalling, but encountered 

resistance from other departments in the organisation. 

Changes in the operational system took time to effect the 

organisational structure. 

Nicholson explained the distinction between policy 

and supply by citing the case of the Type 31 Fire Control 

.......... .. 
15 SSS to DTM, 16 Nov 1917; ADM116/3404. 
16 DTM to SSS, 22' Nov 1917; ADM116/3404. 
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Set required by the Grand Fleet. -he Fhe C-in-C sel out t 

necessary requirements: the set- had 4-o be placed as near 

as possible to -4-_he Gun Control. Transmitting station; the 

wave used had to be within prescribed limits so as not to 

interfere with existing W/T, which also suggested use of 

CW or R/T in preference to spark,: the maximum range was 

based on the number of ships in ssingle line to control; 

the shortage of skilled operators and the possibility of 

the set being worked by non-telegraphist ratings as part 

of the gunnery equipment necessitated simplicity; and the 

class of ships fitted had to be considered. Nicholson 

noted that in essence this was entirely a matter of 

policy, referred by DSD to DTM for implementation, adding 

that a W/T Fire Control Set was adopted throughout the 

Fleet. In a further example Nicholson stated: 

If Signal School discovers a new use, say for any 
W/T circuit, or a new circuit, or any advance in W/T 
materiel the details and possibilities would be 
communicated to D. T. M. This is Supply and 
Experiment. If this information is passed to the 
Naval Staff, the step is presumably taken in order 
that use may be made of it in improving any W/T 
communication governed by Admiralty. Signal and 
Operations Divisions would advise as to the use, if 
any, to which it can be put in this connection. This 
is policy. '-, -- 

Nicholson recognised the importance of communica-tions to 

the Royal Navy and raised W/T to the level of policy. 

At the end of 1917 Jellicoe was dismissed as First 

Sea Lord and replaced by Vice-Admiral Sir Rosslyn Wemyss. 

The new year heralded further changes at the Admiralty as 

the United States entry into the war and the formation of 

17 Memorandum by DSD, 29 Nov 1917; ADM116/3404. 
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the Royal Air Force raised further difficulties for the 

supply and administration of W/T. 

Anti-Submarine Warfare 1917-18 

The Hochseeflotte ventured out little after Jutland. 

The emphasis moved away from fleet action to the U-boat 

campaign. At first communication methods were crude and 

ineffective: U-boats surfaced to signal, setting up masts 

amidships from which the aerial wire was strung. Messages 

could be received up -to 2200 miles, though transmitting 

ranges were much less. Subsequently, the aerial wire was 

strung between two masts. By 1917, U-boats displaced upto 

1,500 ton5 and had a range of 6,000 miles. Rapid advances 

in W/T occurred in the last -two years of war; telescopic 

masts were a great improvement. Some captured U-boats 

carried a device for winding up the aerial wire by a 

spring, saving valuable seconds when diving. Additional 

height and range were achieved by the use of balloons, 

which considerably increased the transmitting range of 

ocean-going U-boats. 

Wireless communication became vital to the success 

of submarine operations for both sides, but the nature of 

submarines produced unique problems of W/T communication. 

Space was a constraint on apparatus, including batteries, 

height of aerial and the number of operators. The most 

persistent problem was that communication was impossible 

when submerged. This was not solved until development of 

French amplifier valves put Vernon on the right track. *-e 

. 1.11 .-............... 18 See Chap pl3l. 
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But the Royal Navy was also concerned with how to detect, 

locate and destroy enemy submarines. 

The submarine menace dominat-ed both Admiralty and 

Grand Fleet thinking after Jutland. Jellicoe's first act 

as Firs-t- Sea Lord had been tc create an Anti-Submarine 

Division of the War Staff. Initially, concern centred 

around the threat to capital ships, but increasingly the 

focus turned towards the unrestricted submarine blockade 

designed to starve Britain into submission, or at least, 

force Britain to negotiate on the German peace terms. '; 

As shipping losses mounted steadily throughout 1917 

the situation, as Hankey noted, became critical: 'We 

should lose the war at sea without winning on land. ' 

Beatty referred to 'very shortly being brought to our 

knees'. The Admiralty came under pressure to institute a 

system of convoying, and with the entry of the United 

C 
States into the war, the supply of much needed destroyers 

made convoys possible.. -: -, ý In referring to the Scandinavian 

convoy which he instituted, Beatty noted that destroyers 

were essential for convoy escort because of their speed, 

manoeuvrability and 'efficient W/T communication. The 

latter is most important'. -- -' I 

Beatty's remarks held true for all convoys, where 

efficient W/T communication was essential for the safe 

and orderly passage of large numbers of merchant vessels. 

111.1.11 11, .......... 19 German peace proposals were made in December 1916. 
20 Gretton, P, IU-boat campaign in Two World Wars', in 
Jordon, G, (ed) Naval Warfare in the Twentieth Century, 
1900-1945, London, 1977. 
21 Report by Beatty of Conference at Long Hope, Orkney, 
in April 1917; quoted by Jellicoe, The Submarine Peril, 
London, 1934, p105. 
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Convoys revealed considerable problems for communication 

and control by W/T: many merchant ships with W/T did not 

have sufficient trained operators, the apparatus varied, 

tuning was erratic and procedure was poor; time was 

wasted repeating signals, and lax W/T discipline could 

give away valuable information to the waiting enemy 

submarines or armed commerce-raiders. The Royal Navy 

became exasperated by efforts at shepherding unruly and 

ill-d iSCipj ined merchant ships in convoy. 

A report by the Convoy Committee indicated special 

signal requirements needed for merchant ships in convoy, 

including provision of personnel: three naval signalmen 

for the staff of the Commodore of Convoy; one to each 

ship in the convoy; and three naval wireless ratings for 

the staff of the Commodore. Special Convoy Signalling 

Instructions, indicating tunes and transmission times, 

were necessary. Merchant shipping codes and code books 

had to be produced and issued to all ships, and operators 

instructed in naval W/T procedures. The demand for Signal 

and W/T personnel created by the institution of convoys 

was yet another additional drain on the resources of the 

Fleet and the training establishments. 

A Review of the Trade Position in September 1917, 

detailing signal arrangements required for convoy work, 

confirmed the importance of W/T to the success of 

convoys, pointing out that: 

long range wireless signalling was essential to the 
effective control of a convoy, its main function 
being to provide the means by whiCh a convoy could 
be diverted so as to avoid a locality in which enemy 
submarines were operating, and to give timely 
information of the progress of the convoy, in order 
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that the sailing of the destroyers escort might be 
advanced or retarded a-s necessary. -, - 

Convoys, as Jellicoe observed, were only a defensive 

measure and could not defeat the submarine menace alone. 

The massive investment in counter-measures to combat 178 

German U-boats-, j indicated that the real problem was how 

to detect and locate enemy submarines, and concurrently 

how to communicate with friendly submerged submarines. 

The problem was studied by the BIR, but only at the end 

of the war did underwater sound detection apparatus, 

known as lasdics' or 'sonar', become fully operational. 24 

Communication with friendly submarines presented a 

major problem for which solutions were sought in old or 

abandoned techniques. The phenomenon of passing sound 

signals through water had been known for a century but 

had been largely abandoned with the discovery of electro- 

magnetic radiation, except for the work of Fessenden. -'- 

The Fessenden system of underwater sound telegraphy was 

originally devised as an aid to navigation and safety at 

sea, and consisted of oscillators mounted at the bow, 

which transmitted very loud audible signals, with a range 

of over 30 miles in trials. 

Sound wave telegraphy operated on different, though 

analogous principles to radio telegraphy.. -'ý For the Navy, 

...................... . 
22 Review of Trade Position, Sep 1917: cited by Jellicoe, 
ibid, p101. 
23 ibid, p182. 
24 For a full account of the anti-submarine measures 
devised, adopted and employed see Hackmann, W, Seek and 
Strike, HMSO, London, 1984. 
25 For details of Fessenden's life and career see Aitken, 

Continuous Wave. 
26 W/T was based on electro-magnetic waves passing 
through the medium of the aether; sound wave telegraphy 
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however, the bassic similarities in apparatus, training 

and organisation were such that Sound Wave Telegraphy was 

regarded as a iogical extension of wireless telegraphy. 

In November 1915, Jackson directed a study of Sound Wave 

Telegraphy (S/T) to be made for the Fleet. A conference 

recommended fitting Fessenden apparatus to ten IKI class 

submarines, all flagships and battle squadron cruisers, 

and then to all earlier submarines. ---, 

Further research was stimulated and the Admiralty 

had three other systems on trial: the Wall oscillator, 

designed by Vernon, the Merz oscillator, a water siren 

sponsored by the BIR, and the Constaninesco oscillator. 

The Fessenden system was fitted in Iron Duke and other 

battleships, but was not liked or used, as officers, 

including the C-in-C, believed it would give away their 

position to enemy submarines. Beatty wrote: 

It is not considered that Sound Telegraphy apparatus 
at the present stage of its development would be of 
value to the Fleet. The fitting of S/T should be 
confined, therefore, to submarines and their 
attendent cruisers and destroyers. 28 

In August 1917 a Sound Telegraphy Department was 

created at the Signal School and new apparatus entered 

service: 85 Type 102 S/T Sets and 20 Type 103 S/T Sets. 

Trials between Trident and K9, submerged, established 

communication up to eighteen miles in September. Though 

not exhaustive, the trials gave a general indication of 

communication with submerged vessels and a conference 
... .... .......... . .... .......... .. 

I.......... . ........................ oil 
was based on acoustic waves passing through the medium of 
water. Modern science rejects the existence of an aether. 
27 Conference on Sound Telegraphy, 1 Nov 1915; ARTS (W/T) 
1915; ADM189/84- 
28 Beatty, 22 Aug 1917; First Annual Report of the Naval 
Signal School, 1917; ADMI86/753. 
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aboard Lucia in October noted the maximum effective range 

under good conditions was 50 miles--ý 

The phenomena used to communication with friendly 

submarines could be employed to detect and locate enemy 

submarines. Development of the hydrophone, an underwater 

microphone, enabled the sound of enemy submarines to be 

used to track their movements. Work on the development of 

a directional hydrophone was carried out by Cmdr Yeats- 

Brown and GH Nash at the Navy Listening School and 

Experimental Station at Portland. 3ý-: 

Direct submarine hunting techniques were not very 

effective, but as U-boats ranged further and confronted 

more obstacles they generated more W//T traffic, thus 

increasing the scope for D/F and interception techniques. 

However, as Bacon commanding the Dover Patrol observed, 

the problem of submarine hunting was insurmountable: 

The Admiralty installed directional wireless 
stations on our east coast; a very necessary and 
useful thing to do. But some brilliant officer had a 
notion that these could be made use of to catch 
submarine boats. It was argued that if I was 
informed by the Admiralty of the position of a 
submarine, as fixed by directional W/T at the moment 
that it reported its position on nearing Zeebrugge, 
I ought to be able to attack and sink it. Well, let 

us look at the time intervals involved. The 
submarines reported themselves usually when they 

were fifteen miles from Zeebrugge, and about 60 

miles from the Goodwins. The information as to their 

position when they made their report took, 

generally, some twenty minutes to pass from the 
fixing stations to the Admiralty and down to Dover. 
It would then have taken about ten minutes to pass 
this information to the Patrol. Supposing, even, 
that I had a patrol boat close to where the 

submarine had been when she was reported (which was 
in reality an impossible po-sition in which to keep 

. I........... .......... ......... ........ 
29 Annual Report of Signal School, 1917; ADM186/753. 
30 Report on Development of the Nash 'Fish' Hydrophone, 

Feb-Oct 1917; [185.53(, -t1) K. 79314], IWM. On the 

development of hydrophones see Hackmann, Seek and Strike. 
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unsupported vessels), half an hour would have 
elapsed, during which time the submarine would have 
travelled six miles. Moreover, it would be certain 
that the position estimated by the submarine would 
be at least two miles out of truth; in addition, the 
position of the patrol boat would have been at least 
one mile different from the place where she 
estimated she was. Visibility, at night, of a 
submarine is about half a mile. It was, therefore, 
in practice an impossibility to locate a submarine 
in the face of these practical difficulties. 
Moreover, the fact of the patrol boat acknowledging 
the report would have given away her position to the 
(German] directional station on the Belgian coast. 31 

With due allowance for Bacon's self-justification, 

his account describes the practical problems of using W/T 

as a means of communication and detection. The 'brilliant 

officer' at the Admiralty who conceived the idea did not 

appreciate the delays in transmission which occurred in 

practice. Technology and operations had to be fitted into 

each other by those with an understanding of both realms. 

The role of institutional translators, mediating between 

technological development and operational deployment, was 

a product of naval research and development in war. 

W/T Policy and the Administration of Technology 

By early 1918 the Admiralty supported Nicholson's 

ideas for a central authority to control W/T. 'The 

formation of the Air Service', it was noted, 'makes it 

all the more imperative that the question be settled at 

once. f The Admiralty proposed a Wireless Telegraphy 

Bureau be set up, under the existing Joint Naval and 

Military Committee on W/T, to consider questions of Navy, 

Army and Air Service co-ordination of research and 

experimental work, dissemination of information on 

.--- 11.1- ... . ....... II.......... ... .... . ........... 
31 Bacon, Frorn 1900 Onwards, pp272-3. 
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technical progress, design and manufacture of Service 

apparatus, and the organisation, use and pooling of W/T 

resources by Service establishments. j- 

The War Office, however, queried the establishment 

of a W/T Bureau -a distinction was seen to exist between 

a bureau and a board in the degree of executive authority 

-thus confered - and proposed a W/T Board instead. 

The Wireless Telegraphy Board33 was constituted on 

29 April 1918, under Captain John Slee, responsible for 

all technical, organisational and administrative matters 

of inter-service W/T co-operation and co-ordination and 

all inter-Allied W/T communication. The Joint Naval and 

Military Committee was dissolved. Nicholson had achieved 

two of his objectives: the upgrading of Signal Division 

4 
and formation of the W/T Board. An imperial communication 

department was next. 

Nicholson's imperial aspirations were complemented 

by the commercial ambitions of the Marconi Company, with 

an eye to the end of the war and resurgence of foreign 

competition, especially from the United States. A degree 

of common interest was apparent between Nicholson and 

Godfrey Isaacs. A coincidence of timing and a similarity 

of arguments used by Isaacs in a long, impassioned letter 

to the Admiralty fitted with Nicholson's grand design. 

Isaacs argued for the Marconi Company to be rewarded 

for its contibution to the national war effort by means 

of government assistance to re-establish its pre-eminent 

.................. IýI.... ............ ... - 
32 Functions of W/T Bureau; ADM116/13404. 
33 Members: Captain Nicholson, Major Wace, RMA, Major 

Hall, Captain Gibbs and Lt-Col Hyde-Thomas. 
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position in the post-war environment. He claimed Marconi 

was responsible for creating an industry of national 

importance with defence interests. Company inventions had 

been used and valued by the Navy, Army and Air Force in 

the war. Its trained staff of engineers and operators had 

served at home and abroad and the world-wide organisation 

had proved of immense value to the Navy and the Empire. 

The war had shown the vital importance of W/T as a 

means of communication. Yet, while providing a valuable 

service to the nation, particularly the Navy, the Company 

aimed to conduct a world-wide telegraphic business, 

operated by British engineers and managed under direction 

from London. To fulfil this role in future the Company 

must be 'encouraged and assisted' as far as possible by 

the British Government. Otherwise, the industry must go 

abroad, erect stations in foreign territory, operated 

under foreign control. Isaacs suggested that the 

company's patriotic and imperial role would in future be 

tempered by commercial considerations in a world of 

increasing competition, especially in America: 

I submit that it would be a serious loss to the 
Empire if the Britsh Marconi Company were obliged to 
surrender its supremacy in the wireless industry to 
its associated companies abroad. 34 

Isaacs may have been trying to see how far the 

Government were prepared to support a British industry. 

The Company did face serious problems, particularly in 

America, where the war or neutrality allowed the growth, 

under US Government patronage, of a radio industry to 

challenge Marconi's traditional dominance. Patriotism, 

.-..... ..... -. 1- . ............ ............ . 
34 Marconi Co to Admiralty, 8 May 1918; ADM116/3404. 



336 

national securJL-1--y and commercial interests combined in 

the United States to produce strong resistance to 

Marconi's control of the American radio industry. 

In 1918 -the Radio Communications Branch of the US 

Navy established almost- complete control over America's 

emergent radio industry, and were intent on excluding all 

foreign influence, particularly British Marconi, from the 

national communications network. -ý- 

Isaacs complained that the British Marconi Company 

was operating commercially without financial assistance 

from the British Government, against foreign companies 

with the full support of their governments: 

In Germany, France and America the wireless 
companies are in close touch with their Governments, 
there is a wireless policy, an authority of the 
Government who deals with all wireless matters, and 
the Companies are strongly supported, both at home 
and abroad. 

Whereas in Britain: 

Every Government Department in Wireless Telegraphy 
appear to act independently of the other, and 
without any co-ordination or co-operation 
whatsoever, and in each Department there are many 
sections who also appear to act independently of 
each other. -, ,t 

Isaacs referred to the long running dispute with the 

Post Office over the cancelled Imperial Wireless scheme, 

and the consequent protracted legal battle for costs as, 

'exposing to the whole world the unsatisfactory relations 

existing between a Government Department and the Marconi 

Company. ' If the British Goverment could agree a policy 

for wireless and there was a central authority in control 

..... .......... 
35 For fuller discussion of US see Ait-ken, Continuous 
Wave, and Douglas, Inventing American Broadcasting. 
36 Marconi Co to Admiralty, 8 May 1918; ADM116/3404. 
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to co-ordinate between government departments, perhaps 

such unpleasant and embarrasing episodes could be 

avoided. Isaacs put forward a bold proposition: 

Sooner or later there must be a policy adopted in 
this country and there would seem to be but two 
practical alternatives, either the recognition of 
the Marconi Company with full support or the 
nationalisation of the industry. 37 

Whether this was a serious proposal for a state-owned 

wireless system is unclear, but he did suggest forming a 

holding company with a board of directors drawn from the 

Government and Marconi Company. This may have been a 

model for the British Broadcasting Company in 1922. 

The Admiralty did not accept all Isaacs' submission, 

but did agree with the need for some central authority to 

control W/T. The Royal Navy's long association with W/T 

led them naturally to conclude that the Admiralty should 

exercise such control. An inter-departmental conference 

convened by the Post Office considered the implications 

of establishing a central authority, and proposed an 

advisory 'Telegraph Communications Committee' under the 

Post Office. The Admiralty Reconstruction Committee 

reported in favour of the new body, but wanted it to have 

executive functions. Nicholson's influence was apparent 

when the possibility of a separate ministry to oversee 

and administer W/T was considered. 38 

The Allied offensive in 1918, marked a return to 

open, mobile land warfare in which W/T made a valuable 

contribution. However, the return to peace would bring 

problems of adjustment, as difficult as the problems of 

................ I. .. -.. ............. .............. .... . 
37 ibid. 
38 Conference 7 Aug 1918; ADM116/3404- 
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Tt war-time organisation. j. was essential to establish a 

proper infra-structure before the peace in order to be 

able to take over the administration of peace-time W/T 

communication at the appropriate time. Nicholson urged 

peace-time administration should be put in the hands of 

those with relevent experience of war-time organisation: 

I should like to lay stress on the point that, in 
the Fighting Services, only those officers, who have 
kept abreast of W/T development within the last few 
years, really realise the enormous strides which W/T 
has made and those, who are in touch with commercial 
ideas of the present day, alone can appreciate the 
extent to which W/T is bound to be exploited, not 
only for communications but for a variety of other 
purposes, as soon as the peace is established. -. " 

Nicholson's prediction was accurate, but his plan 

for a central authority to control all aspects of 

imperial communications conflicted with the traditional 

Post Office remit for inland communication and other 

departments for the Empire. The civil departments on the 

W/T Board remained sceptical and reluctant to impart too 

much authority to a new body. The Board of Trade proposed 

a 'Communications Board' to absorb the former Cable 

(Landing Rights) Committee. But the situation was still 

unresolved by the Armistice of 1918. 

After further exchanges with the Post 0.1"fice, 

Nicholson noted: 

The Postmaster-General does not appear to have 

grasped the distinction between an executive 
authority to control the W/T and cable 
communications of Great Britain and the Crown 
Colonies (which is presumably the G. P. O. ) and the 

new central authority, which it is proposed should 
co-ordinate the energies and requirements of the 

above with those of the fighting services and self- 
governing dominions (including India) within the 

.1.. ........... 39 Nicholson, DSD, 26 Sep 1918; ADM116/3404- 
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British Empire. The former is departmental (almost 
parochial) the latter Imperial. ý--:, 

The Post office assumed that the board would be attached 

to the most appropriate department, but the War Office, 

in particular, was strongly agains+- any bias as between 

the Service departments and civil administration. In an 

effort to break the apparent deadlock a conference was 

held at the Admiralty in December under Rear-Admiral 

Hope. He suggested that the Chairman should be someone 

highly placed in the Government who would be impartial. 

The Services all agreed that the Board should come under 

some neutral head directly responsible to the Prime 

Minister, but the Post Office would still not agree. 41' 

After further discussion proposals were agreed for 

an advisory body, a 'Telegraph Communications Board', to 

control W/T interests and deal with all policy questions 

relating to submarine cables, telegraphs, telephones and 

the communications of the British Empire. It was to be 

established under the CID, with a permanent secretariat, 

a core of 'permanent, members and 'non-permanent' members 

to attend for particular interests. Consideration of the 

'Telegraph Communications Board' reached the War Cabinet 

at the end of 1918, but no firm decision was made. 

The Admiralty continued to pursue the question of 

executive authority pointing to the number of urgent and 

important matters requiring decisions or action: the 

... ........... . ...... 
40 Nicholson, DSD, . 23 Nov 1918; ADM116/3404. 
41 Admiralty conference, 11 Dec 1918; present: Nicholson, 

Wace, Cmdr Candy, Captain im Thurn, Captain Collard and 
Cmdr Robinson; Lt-Col Evans, WO; Col Blandy, Lt-Col 

Grenfell, Air Min; FJ Brown, Cmdr Loring, PO; Captain 

Slee, W/T Board, in attendance. ADM116/3404. 
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scheme for an Imperial Wireless News Service; counter- 

measures to keep British-owned cables under effective 

British control; erection of W/T stations by British 

owners in foreign countries; use of W/T as an aid to air 

and sea navigation; measures to raise the standard of 
t4 wireless personnel and materiel; co-ordina ion of cable 

and wireless communication to further commercial 

interests and strategical security throughout the Empire; 

methods of maritime signalling other than W/T for use 

with and between merchant vessels; consideration of the 

many advances made during the war in W/T and in various 

electrical methods of communication; and revision of the 

Service Pegulations and International Radiotelegraphic 

I- i- ý_onvention of 1912. - 

The importance of establishing new agreements and 

regulations for the control of W/T and R/T was clearly 

recognised. In the emerging post-war world, with new 

states and international borders, many developments in 

electrical technology necessitated action. But before 

international agreement, the British Government had to 

decide upon a national and imperial policy for W/T, which 

entailed agreement between governments departments and 

leading companies in the new industry. Despite prompting 

by Nicholson and the Admiralty this was no easy task. 

After further representations from the Admiralty 

Reconstruction Committee, the War Cabinet decided to 

create a new controlling authority, chaired by Viscount 

4 .. 2.. 1. AD .M. 11 11 6-/.. 34 04. T he 1917 International Radiotelegraphy 

Conference was cancelled due to the war and a backlog of 
technical amendments had accumulated since 1912. 
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Milner, as a sub-committee of the CID. 4- The Imperial 

Communications Committee (. ICC) was 'to consider all 

questions of policy in connection with Overland 

Telegraphy, Wireless Telegraphy, Submarine Cables and 

Visual Signalling affecting the Empire', while technical 

questions were referred to the Cable and Wireless sub- 

committees. The Wireless Sub-Committee, chaired by Sir 

Henry Norman (vice-chairman of ICC) became the forum for 

exchanges between the Admiralty and the Post Office over 

the future control of wireless communication. 44 

What eventually emerged after more than a year of 

discussion, as the ICC and Wireless Sub-committee, was a 

result of Nicholson's vision and the Admiralty's need to 

maintain a controlling influence over the development of 

W/T. The ICC was an attempt to provide a co-ordinating 

mechanism between government departments and interest 

groups. The Wireless Sub-Committee became the scene of 

clashes between the Admiralty and the Post Office over 

control of coastal W/T stations in the United Kingdom. 

The Admiralty argued that a single authority should be 

responsible for all forms of W/T. The Admiralty regarded 

the division of responsibility as a defect in the 

existing organisation of coastal wireless stations: 

The primary function of a W/T station is determined 
by the essential nature of the service, that is, 

whether strategic or commercial, rendered to the 
iý State by that station. - 

413 Wa IrC.. ab i net, 4 Feb 1919. The first meeting of the ICC 

was 28 March 1919; CAB35/1. ICC Papers, 1919; CAB35/2. 

44 Wireless Sub-Committee mins, 1919-1927; CAB35/9. 

45 Wireless Sub-Committee memo, 15 April 1919; CAB35/10. 
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As the primary function of coastal W/T stations was naval 

or maritime signalling, control of these stations should 

be under the Admiralty. But the Committee did not agree: 

the reasons put forward by -the Admiralty for -taking 
over from the General Post Office the control of 
coast wireless telegraph stations in the United 
Kingdom in time of peace did not justify the 
proposed change. 

Instead it was concluded that: 

the closest liaison between the Admiralty and the 
General Post Office is essential for the maintenance 
of the necessary wireless discipline and the 
development of materiel. -t- 

By the summer of 1919 the Royal Navy was coming to 

terms with the realities of the post-war world, which for 

the most part meant contraction and economy. However, the 

Admiralty had succeeded in imposing severe restrictions 

on the development and use of W/T by Germany under the 

Naval provisions of the Versailles Treaty: 

During the -three months following the coming into 
force of the present Treaty, the German high power 
wireless telegraphy stations at Nauen, Hanover and 
Berlin shall not be used for the transmission of 
messages concerning naval, military or political 
questions of interest to Germany or any State which 
has been allied to Germany in the war, without the 
ascent of the Governments of the Principal Allied 
and Associated Powers. 
These stations may be used for commercial purposes, 
but only under the supervision of the said 
Governments, who will decide the wavelength to be 

used. 
During the same period Germany shall not build any 
more high-power wireless telegraphy stations in her 

own territory or that of Austria, Hungary, Bulgaria 

or Turkey-47 

With peace, demobilization and contraction, the Navy had 

to reappraise its commitments and resources, assess 

priorities and construct new peace-time establishments. 

46 Wireless Sub-Committee mins, 7 May 1919; CAB35/9. 

47 Article 197, Treaty of Versailles, 28 June 1919; 

Cmd 153, ppl27-357, (1919) Vol LIII. 
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Table 11 Organisation of Admiralty Signal Division 1919 

Director of Signal Division (Captain RL Nicholson, DSO) 

W/T Branch (Major Wace, RMA) 
British - Allied - Mercantile 

II Visual Branch (Cmdr Villiers) 

Production (Paymaster Cmdr Brown) 
Minor Codes - Codes - Cyphers - Publication 

IV Examining (Lieut Atterbury, RNVR) 

V Administration (Paymaster Lieut Cmdr Browley) 
Secretariate - Registry - Typists 

In July 1919, a committee on the Organi-sation and 

Staffing of the Wireless Telegraphy Department of HM 

Signal School reported that the existing staff of nearly 

200 was inadequate, and that if progress was to be made 

in the development of this vitally important branch of 

the naval service, the establishment should be increased 

to 404.4ý-, The report argued that an increase in staff 

-ure and supply of would ensure economy in the manufact 

apparatus, citing the re-design of the Arc Type 14-15c 

with a saving of approximately kBO, 000as an example. 4-- 

The W/T Department then comprised six Divisions: 

Technical - which dealt with the technical aspects of 

naval wireless policy, patents, collation and publication 

of notes, records and reports. Experimental - which 

carried out experimental work on new methods of W/T, 

preliminary design of apparatus for naval purposes, and 

examination of new and existing Systems for improvements 

in principle and design. Development - which carried out 

48 Report of the committee on Organisation and Staffing 

of W/T Dept, HM Signal School, July 1919; ADM116/1845. 
49 ibid. 
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the detailed design of all W/T and S/T apparatus, plant 

and machinery, layout of installations in ships and shore 

stations, including all masts, rigging, wiring, power 

supply and buildings. Applications - which was 

responsible for keeping touch with installations afloat 

and ashore, ensuring that defects or special requirements 

were brought to the notice of the Experimental or 

Development Divisions. Testing - which was responsible 

for testing all W/T apparatus used in the Service, and 

Clerical - which provided the administrative support. 

Referring to recommendations by the Committee on 

State Provision for Research Work in W/T, which had 

reported in 1914 but was never implemented, the committee 

noted: 'the necessity for maintaining separate 

organisations to meet the specific requirements of each 

Government Department concerned in these subjects is 

generally accepted, ' but went on to state that: 

it is not, and never has been the practice to carry 
out pure research work at the Signal School. The 
function of the Signal School may more appropriately 
be defined as Wireless Telegraphy Engineering as 
applied to H. M. Navy. "'O 

Nicholson noted the duplication of research work by 

various branches of the Navy and between Services. The 

RAF had established another research organisation. Each 

Service had distinct operational requirements, which 

necessitated separate research facilities, and military 

needs in general were distinct from civil requirements. 

But in the aftermath of war multiplication of research 

establishments was seen as a waste of limited national 

.1 .1.......... ......... . ........... ........... 
50 ibid. 
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resources. Government desired rationalisation among the 

Services and the 'pooling' of resources between civil and 

military research. The W/T Department had to be justified 

by the application of W/T technology to naval purposes, 

and not as a research laboratory. 

In October 1919, the Second Sea Lord referred the 

Organisation and Staffing Committee report back for 

downward revision of the proposed estimates to accord 

with the War Cabinet decision that a war of large 

dimension was not expected for ten years. Invoking the 

'Ten Year Rule' provoked Sir Oswyn Murray, Secretary to 

the Admiralty, to remark that: 

although the fact that we are promised at least 10 
years of peace must necessarily modify estimates of 
the strength of Fleet required and the productive 
capacity needed to equip and maintain that Fleet 
during the period of Peace, it will be a tremendous 
mistake to acquiece in reducing on the same scale 
the personnel concerned with thinking, designing, 
research and experiment. Otherwise, at the end of 
the 10 years we shall have not merely a smaller 
Fleet, but a small Fleet 19 year.; ý qý in a 11 
its equipment and organisation. ý! 

A report on Policy and Staff of HM Signal School by 

Captain im Thurn, recognised the need for future planning 

and investment in research and development: 

Experience in war has shown very clearly that forced 
development is not only extremely expensive but also 
inefficient. Multiplication of equipment is an 
engineering and manufacturing problem which the war 
showed could be met by suitable factory 
organisation. Provision of materiel to meet future 
requirements is therefore not on the same footing as 
development which must be continuous and not 

uirement arises. ', -, postponed until the req 

51 Oswyn Murray, 6 Oct 1919; ADM116/1845. 
52 Report on Policy and Staff of HM Signal School, 29 Dec 
1919; ADM116/1845. 
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Naval communication requirements for the 1920's were 

assessed on the operational conditions and strategic role 

the Navy was expected to face in the next decade. Afloat 

-the need was for main and alternative main communication, 

squadron or battle formation communication, fire control 

and direction-finding. Ashore the need was for main 

communication, point-to-point communication between 

bases, and interception and intelligence work. The Naval 

Strategic W/T chain was reduced to only four stations, at 

Aden, Ceylon, Singapore and Hong Kong. - '' Concern centred 

particularly on the route to the east, where the rising 

naval power of Japan and the potential threat from Soviet 

Russia were noted. 

Conclusion 

A few conclusions can be drawn from the war at sea 

regarding the performance of the technology, its use by 

the Navy and the new responsibilities of the Admiralty. 

Generally, W/T worked very well for most of the time; 

technical failures were few, although damage by enemy 

action did cause problems for commanders, who were thus 

put at a greater disadvantage than before the advent of 

W/T. Failures of communication more often resulted from 

incorrect or ill-use of W/T for fear of giving away 

information to the enemy. Thus the advantages of W/T were 

often negated by fear of indiscriminate use and overdue 

concern with secrecy. 

II............... ...................... 
53 Five stations, Demarara, Durban, Port Nolloth, Burmuda 

and Jamaica were handed over to colonial authorities or 
cable companies; the remaining six, including Ascencion 

and Falkland were closed. 
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Wireless telegraphy, particularly direction-finding 

was an important aid for the Navy in the First World War, 

comparable with radio detection and location or radar, 

for the Poyal Air Force during the Second World War. In 

1916 British D/F stations extended into the Adriatic, 

with some comic results. HJ Round recalled that an 

Austrian submarine which had lost its way, surfaced and 

sent out W/T signals, knowing they would be detected by 

British D/F stations, which duly transmitted the position 

of the submarine. The submarine thanked the British for 

the information and dived., "4 The episode demonstrated the 

dangers of transmitting any information en clair. 

With the Naval Strategic W/T chain in place by 1916 

the Navy was virtually independent and the Admiralty can 

be criticised for allowing Service interest to prevail 

over the national war effort. The Navy argued, however, 

that it had unique requirements for W/T communication and 

point to the lack of interest shewn by other departments 

towards the Imperial scheme in 1914. Moreover, the Naval 

chain was built for ship-to-shore signalling, not point- 

to-point communication and could not cope with all the 

Government's diplomatic wireless traffic. 

W/T revealed and encouraged the centralization of 

the Admiralty organisation, and exacerbated the problem 

of internal communication within Whitehall, while the 

Fleet enjoyed extraordinary communications at sea. The 

incident with Captain Jackson and Room 40 revealed the 

extent to which by 1916 the Admiralty had become a highly 

54 .H ''.. j -. 1 R. 0., un d Direction and Position Finding', read at 
Wireless Sectional Meeting, 14 Jan 1920; JIEE, 58, p238. 
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centralised organisation, riven by internal divisions and 

obsessed with secrecy. While communi Cati on at sea had 

always been a problem for the Navy, communication within 

the Admiralty had not previously been seen as a problem. 

But communication in,., -olved more than technology or 

organisation at a di-stance. Inter-personal communication 

was at the centre of the internal system and in an age of 

electrical communication personal rather than technical 

failures predominated. A breakdown in communication, even 

along the length of an Admiralty corridor, was more 

serious than technical failures at sea. Technology, no 

matter how sophisticated, could not make up for failures 

of inter-personal communication between individuals. 

Despite the ambiguities in the Grand Fleet Battle 

Orders, some damage to W/T apparatus and problems with 

interference and jamming, the skill and devotion of all 

W/T Officers and operators was recognised as an important 

contribution to Jutland. After the battle Jellicoe 

identified the need for a Wireless Officer at the 

Admiralty equivalent to the FWO, which Jackson diverted 

into a Fleet communications issue. The problem, however, 

did not go away and when Jellicoe replaced Jackson as 

First Sea Lord, he brought in his FWO, Cmdr Nicholson, to 

reform the Admiralty Signal Section. 

The new Admiralty administration under Carson and 

Jellicoe faced the German U-boat menace from February 

1917. The character of naval war changed, the emphasis 

turned away from the dreadnought battlefleets towards 

submarine warfare and various counter-measures, including 
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use of convoys, sonar detection and the new role of air 

power. Problems with communications arose from increased 

enemy -activity and from increased co-operation with other 

services and with new and existing allies, France, 

Russia, Italy and the United States. 

The arrival of ships and troops from the United 

States created new problems for the Naval Signal Staff as 

US radio organisation was still very elementary and 

operated a peace-time routine. Radio security was poor, 

and the US operators' habitual W/T 'chatter, became a 

notorious danger. To achieve reliable communication and 

inter-allied co-ordination at sea, US forces adopted 

British W/T procedure and security methods, used British 

codes and conformed to Royal Naval W/T practice. The US 

Battle Squadron attached to the Grand Fleet had to be re- 

equipped with British naval W/T installations. " 

Wireless telegraphy performed well in the Royal Navy 

during the war. W/T passed the test of war in terms of 

materiel, personnel, organisation and operations. But in 

terms of command and communication, security and control, 

serious failures, omissions and mistakes became apparent. 

The lack of an Admiralty W/T organisation prior to the 

war and the separation of the technical and operational 

aspects of W/T through continued links with the Torpedo 

Branch revealed flaws in the integration of W/T into the 

operational command structure. Problems in the Fleet with 

55 Hezlet Eec tr on and Sea Power, pp135-6. Douglas, S J, 
'Technological Innovation and Organisational Change: The 
Navy Adopts Radio, 1899-19191, in Smith M R, Military 
Enterprise and Technological Change, MIT, 1985 and 
Inventing American Broadcasting, 1899-1922, Baltimore, 
1987, pp240-90. 
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encoding and decoding signals delayed transmission times, 

while -the obsession with secrecy and centralisation at 

M4 the Ad Lralty caused information to be lost or misused. 

Failures of command and lack of initiative stemmed in 

part from the centralised system of naval communications 

and reliance on Admiralty orders engendered by W/T. 

The last two years of war and the aftermath brought 

additional problems for the Navy in the administration 

and control of W/T. The increase in the Navy's workload, 

including air, convoy and submarine operations, inter- 

service and inter-allied operations, and the continuing 

challenge of new technical developments, sophisticated 

apparatus and techniques, all created problems of control 

and administration, compounding issues of strategic and 

imperial policy. The transition from war to peace allowed 

old conflicts, suppressed during the war, to re-emerge, 

along with the new challenges from foreign competitors, 

commercial rivalries and civil authorities. 
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Epilogue: From Wireless to Radio 1918-20 

By 1918 W/T had undergone four years of intensive, 

but constrained development, which had left it moving 

simultaneously along several different pathways. Wireless 

was entering the third stage of its evolution, from 

spark, through arc, to valve technology. On the horizon, 

Marconi was developing a new short wave system.! Most 

important were the developments in radio-telephony which 

led to the emergence of radio broadcasting. 

A recombination of existing technologies gave rise 

to a new medium. Radio-telephony was united with the idea 

of broadcasting, as originally used by the Royal Navy. A 

new technology was brought into being, the foundation of 

a new technological tradition, a new electrical industry, 

and new mode of communication. This was to have serious 

implications for the Royal Navy in the years ahead. 

Wireless telegraphy played a part in the opening of 

hostilities in 1914 and contributed again to the end of 

the war in 1918. The US Naval station at New Brunswick, 

call-sign NFF, called up the German station at Nauen, 

call-sign P02, establishing direct trans-atlantic 

communication to transmit the text of President Wilson's 

Fourteen Points to the German Government. Wilson's appeal 

for -the Kaiser to abdicate cleared the path for an 

. .......... 1 Marconi began work in Italy under the stimulus of war, 
which led to development of the short-wave beam system in 
the 1920's and to radio location and detection, or radar, 
in the 1930's. Long wave dominated wireless communication 
since Marconi made distance his main objective. Having 
developed a long-wave system of radio communication, he 
developed a short-wave system 25 years later. See Baker, 
History of the Marconi Company, pp216-225. 
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armistice. The end of war, signalled by W/T, reflected 

the utility and sophistication of the technology. 

Moreover, the use of an 'open channel, of communication 

symbolized Wilson's new policy of 'open diplomacy,. -, 

However, the available technology did not permit 

Wilson to speak directly to the German authorities nor 

communicate directly with the German people. Wireless 

technology was still as much a barrier to communication 

as an aid to understanding between individuals and 

nations. Although transmitted by an open medium, Wilson's 

message had to be translated into morse and back into 

ordinary language. Yet the transition from wireless 

telegraphy to radio telephony was already underway. The 

two years following the Great War witnessed a great 

transformation in wireless technology which reverberated 

through the electrical indu-stry, economy and society. 

The organisation and administration of W/T in war - 

policy, censorship, even manufacture of apparatus - had 

been concentrated under Admiralty, BIR or WTB control. In 

his two years as DSD, Nicholson consolidated the central 

authority of the Signal Division over all naval 

communications. But separation of personnel and materiel 

continued to cause problems until all aspects of W/T were 

brought under a single unified department. The Signal 

Division was renamed the Communications Division in 1919, 

conforming to Nicholson's proposal of 1917 and the idea 

originally put forward by Fremantle in 1913. But the 

change of title did not signify a fundamental change in 

I .................... --......... I......... . 
2 Aitken, Continuous Wave, p 265. 
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the structure or functions of the division, and having 

achieved his goal, Nicholson was succeeded in November 

1910, by Captain RM Burmess-ter. 

in January 1920 Beatty, as CNS, directed that the 

term 'Signals' was henceforth to replace 'Communications' 

in all Admiralty correspondence. In April 1920 the final 

configuration of signals organisation took shape when the 

Communications Division was detached from the Naval Staff 

and enlarged into a Signals Department, absorbing the 

DTM's W/T Section and the functions of SSS, which post 

was abolished. The head of the new Department was 

designated Director of Naval Signals (DNS) although 

references to DSD continued in use. DSD was to act as the 

principal advisor to the Admiralty on all methods of 

signalling, responsible to the Second Sea Lord for all 

Signal instruction and training, and to the Controller: 

for all matters of design, research and experiment 
effecting W/T, R/T, S/T, and V/S apparatus, and such 
other materiel as is from time to time developed at 
-the W/T Signal Experimental Establishment. 3 

Table 12 Admiralty Signals Organisation 1913-1920 

President of Signal Committee: 
Rear-Adm Sydney Fremantle Jan 1913 - Aug 1914 

Head of Signal Section: 
Rear-Adm Sydney Fremantle Aug 1914 - Jul 1915 
Captain Christopher Payne Jul 1915 - May 1917 
Captain Edward Phillpotts May 19171 - Aug 1917 

Director of Signal Division: 
Captain Richard Nicholson Sep 1917 - Nov 1919 

Director of Communications Division: 
Captain RM Burmester Nov 1919 - Apr 1920 

Director of Signals Department: 
Captain John im Thurn Apr 1920 - 1921 

.................. 3 ADM116/3404. The Royal Corps of Signals were also 
formed in the summer of 1920. 
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Captain John im Thurn became the first Director of 

Naval Signals in April 1920. The creation of a un 4L fied 

Signals Department, encompassing both the technical and 

materiel side of W/T with the operational and command 

functions, integrating all forms of naval signalling, was 

due to -the vision of Nicholson. Having done much to shape 

the future organisation of naval, wireless communications, 

Nicholson retired from the Royal Navy in 1920. He served 

as Director of Wireless in India from 1921 to 1925, where 

he was able to further his ambitions for an imperial 

wireless network. 

Jackson spent the last two years of war as President 

of the Royal Naval College at Greenwich. He was promoted 

t-o Admiral of the Fleet upon his retirement in July 1919. 

Unlike many of his contemporaries, however, he received 

no honours or gratuity. In 1920 he was appointed first 

chairman of the Radio Research Board, established by the 

Department of Scientific and Industrial Research to co- 

ordinate and develop research into wireless telegraphy 

and telephony undertaken by all government departments. 4 

However, the war had changed much. Thousands had 

been trained in all three Services and other auxiliary 

organisations to operate W/T apparatus. Practically all 

-the mercantile marine and much of the fishing fleet had 

been equipped with W/T. Many more had been employed in 

the manufacture or maintenance of W/T apparatus and in 

valve production. The Armistice left trained operators, 

4 Radio Reserach Board, minutes, 1920; DSIR11/1. 
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telegraphists, engineers and technicians with the skills 

lo design, construct and operate their own W/T apparatus. 

Many ex-servicemen fou, nd a new interest in W//T, turning 

their wartime training and experiencee into a new social 

ai4ty. ct i W/T had attracted those with technical skills 
4 
LI ity W4 and an ab to read morse code. Lreless telegraphy, 

however, was not a medium that could be readily utilized 

by the general public. It was a specialised, skilled and 

closed medium, designed for naval and maritime purposes. 

But the possibility of radio-telephony, which could 

be used and understood by anyone, provided new impetus to 

the development of radio telephony broadcasting which had 

a great impact on the war generation. The pool of W/T 

expertise and enthusiasm created by the war, formed a 

potential market for a new commercial wireless industry. 

War surplus apparatus was acquired by amateur wireless 

enthusiasts, and what had previously been a scientific 

curiosity or specialised interest soon became a popular 

craze. Renewed efforts were made in the development of 

wireless telephony, retarded during the war, while valve 

development had surged ahead. But it was valve technology 

which made radio-telephony possible. 

The war had differential effects as a stimulus and 

constraint on technological development. As valve, short- 

wave transmission and radio broadcasting ushered in a new 

-technological era, spark telegraphy was nearing the end 

of its life-cycle and entering senility. 

Every technology is a human artefact, an artificial 
construction whose design reflects a limited set of 
prior technical constraints and a limited set of 
values within a particular world view. It is 
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inevitable -that -the technology's life-cycle will 
eventually lead to a form of 'senility,. This term 
is chosen because of the nature of human senility - 
the increasing diconnection from one's ambience due 
to a hardening of the arteries. The metaphor calls 
attention to the liabilities of human rigidity 
during the aging process. A technology can be 
considered senile when inherent rigidities cause 
relationships with its ambience to become 
dysfunctional. 7 

Technology in its senility stage provokes questions 

about the processes which render -1-echnology obsolete and 

about institutional responses to a changing ambience. How 

were the new ambient features that constrain the normal 

functions oil the technology viewed? How open was the 

institution to changes within the technology on which it 

depended? What strategies were adopted to preserve or 

transform the technology? ý These questions related to the 

electrical engineering profession and to the Royal Navy, 

which had taken a proprietorial interest in development 

of wireless -technology for 25 years. 

The electrical industry, geared to wartime mass 

production of wireless sets, looked for new markets. The 

productive capacity, skilled workforce and commercial 

incentive, combined with popular awareness of and 

interest in the new technology, formed the ingredients of 

a new enterprise. Radio broadcasting transformed popular 

interest into a potential mass audience. At this time 

'radio' became interchangeable with 'wireless', though 

wireless remained the popular term in Britain. The 

Wireless Society of London became the Radio Society of 

.................... I ..... ........ .. 
5 Staudenmaier, Technology's Storytellers, p197. 
6 ibid, ppi97-8. 
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1922, symbolizing the growing importance Great Britain by 

of wireless, or radio, as a public activity. 

The political situation at home and confused state 

of European affairs meant that wartime regulations and 

restrictions remained in force until June 1919. Opinion 

mounted from radio amateurs, wireless clubs and societies 

for ci-,,, il control of W/T, while wireless companies and 

valve manufacturers demanded an end to wartime trade 

restrictions. Experience in America and Europe suggested 

that radio-telephonic broadcasting was now considered a 

commercial proposition. Nicholson had predicted as much 

in 191.7, when he called for a department to admini-ster 

all forms of W/T communication throughout the Empire. 

By 1919 Britain could no longer afford the world's 

Largest and most powerful fleet and Britain's naval 

supremacy was ebbing away. The new economic reality in 

which the United States not Great Britain was the centre 

of world trade saw a renewal of anti-British feeling in 

America. A key sector of the new economy was electrical 

communications in which Marconi was a -target. British 

imperial and commercial interests were perceived in the 

United States to be linked. The Marconi Company was seen 

as a representative of British imperialism and economic 

hegemony, an arm of the British Government and agent of 

imperial expansion. 

The American Marconi Company had a dominant position 

in America by 1914, which had increased resentment that a 

vital part of the US national communication system and 
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Beresford had died in 1919. Jellicoe was embarked on his 

Empire Mis-sion and Beatty had succeeded Wemyss as First 

Sea Lord in November 1919. In a wider sense, 1920 marked 

a watershed as W/T, after 25 years of spark technology 

pioneered by Marconi and Jackson, approached the end of 

its life-cycle. Spark technology had served throughout 

the war as the main form of naval W/T and survived and 

improved against both arc and alternators. But continuous 

wave system-a could no longer be resisted. Valves were 

poised to replace all three methods of transmission and 

reception, allowing the creation of a new medium able to 

transmit the human voice and fill the aether with music. 

Thus 1920 marked the end of the wireless telegraphy 

era and the beginning of the age of radio broadcasting. 

Between 23 February and 6 March 192.0, the Marconi Company 

transmitted a daily half-hour programme to test technical 

possibilities and potential audiences for regular radio 

broadcasts. On 15 June, the Daily Mail sponsored a radio 

concert by Dame Nellie Melba. The number of listeners was 

small, but great public excitement was created everywhere 

it was heard, at 'I-he Eiffel Tower in Paris and St John's, 

Newfoundland. 'The Melba broadcast was a turning point in 

the public response to radio. ' Briggs wrote: 'It caught 

' In July the first large scale people's imagination. 11- 

experiment in wireless telephony at sea occurred when the 

SS Victoria crossed the Atlantic with loud speakers to 

broadcast music to public rooms from a concert in 

.......... ..... ...... ........ 
11 Briggs, A, A History of Broadcasting in the United 
Kingdom, London, 1961,1, p477. 
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England, 2,000 miles distant. 1' Radio hroadcasting was 

beginning in America and radio transmissions from The 

Hague could be received in Britain. 

Radio technology formed a new constituency of ideas, 

interests and institutions, a technological paradigm'--3, 

which included an electrical industry, commercial market 

and popular audience. However, the radio paradigm soon 

came into conflict with the traditional Service paradigm. 

Wireless telegraphy had proved a great asset to Britain 

during the war, essential to national security. For the 

Navy and RAF, W/T communication was vital to operations. 

But all the Services were alarmed and horrified by the 

prospect of a national asset being given over to public 

entertainment for commercial profit. In particular they 

were concerned about the seCurity implications, problems 

of interference and interception, jamming or tapping of 

naval and military signals. Having exercised command of 

the aether in peace and war for 25 years, the Services 

were reluctant to relinquish control merely to gratify 

popular amusement. 

As W/T could not be confined within national 

borders, radio broadcasting had immediate security and 

international implications. Interference from W/T had 

been reduced, though never eliminated, by a combination 

of technology and diplomacy. But the prospect of the air- 

waves being filled with the sound of operatic singers or 

male voice choirs struck the Service chiefs with horror. 

1 42, Baker, History of the Marconi Company, p187. 
13 Constant, E, 'A model for technological change applied 
to the turbojet revolution', T&C, 14,4,1975, pp553-572. 
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Protests were made at the WTB that the indiscriminate 

nature of such broadcasts would impair naval and military 

communications. The RAF claimed -that transmissions were 

already interferring with wireless commuincations. Radio 

broadcasting wasted a valuable national resource - the 

aether - for frivolous pursuits, posed a danger to the 

safety of ships and aircraft, and a potential threat to 

national security. 

Radiotelephony broadcasting created a breach between 

Marconi and the Poyal Navy. Protests were made to the 

Postmaster-General, responsible for issuing licences to 

Marconi for each experimental broadcast. Given the 

tenuous state of relations between the Company and the 

Post Office, opposition from Service authorities proved 

decisive. In November 1920 the PMG announced that no more 

licences would be issued for wireless telephony 

experiments. ý- 

Service sensitivity about W/T security was extended 

to censorship of those who wished to write about it. In 

January 1919 Harold Begbie began writing his history of 

'Wireless in the War, 1914-18'. The manuscript was turned 

down by both the Admiralty and Military intelligence in 

December 1920 on security grounds.!, 

At -the end of 1920 naval and military authorities 

won a temporary injunction against radio broadcasting. 

- . 11 ..... ........ .......................... 
14 Briggs, His-, _orl- of Broadcasting, 1, pp48-50. 
15 The PMG made no specific reference to Marconi or a 
licence, only the termination of wireless telephony news 
experiments. Parl Deb, 23 Nov 1920,135, col 204. 
16 Marconi rejected it for conveying a false impression 

of the Wireless Press as Marconi publicity department. 

Begbie, H, 'Wireless in the War, 1914-181, manuscript in 

Marconi Archives, HIS185. (Chaps 4,10,11,12 missiaq). 
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This appears to be the typical response of a traditional 

j. ns 4 stitu-ion faced by an innovation which threatened, or 

appeared to threaten, its vested interests and values. 

Indeed, it conjures up the popular image of a reactionary 

military institution. But as this study has shown the 

Royal Navy was not opposed to innovation nor resistant to 

change; it was reactive rather than reactionary. 

How and why did the open and receptive navy of 1896 
itUt4 become the resistant inst ion of 1920? Theories of 

technological progress do not account for retrograde 

movement. The Royal Navy should have become more open and 

receptive -to change under the influence of technological 

innovation. Yet this misinterprets both the nature of 

-technological change and its impact on such a traditional 

institution. 

Having emerged from a war in which W/T proved itself 

a strategic asset -and had contributed to the war effort 

and Britain's victory, the naval authorities naturally 

regarded W/T with special reverence. To find it misused 

merely for public entertainment seemed incredible. W/T, a 

serious scientific instrument, a strategic command tool, 

and a security weapon was removed from Naval control and 

reduced to the level of a fair-ground amusement or toy. -" 

The anxieties were real, even if the fears proved 

illusory. But what was really at issue was the nature of 

the technology. For 25 years, W/T had been primarily an 

instrument of naval, military and maritime communication. 

The Royal Navy had played a large part in the development 

.......... 
17 Briggs, History of Broadcastin_q, 1, p49. 
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of the -technology and its infrastructure. W/T had been 

_;; oint., y in-,, ented and largely tested by the Navy in sea 

I trials. A special relationship existed with Marconi for 

research and development, design and construction, 

deployment and training of an operational system. For the 

Royal Navy, W/T was a special preserve, to be defended 

against all outside interests - War Office, Post Office, 

Marconi or Telefunken. 

Wireless telegraphy was uniquely suited for naval 

communications. The Wirieless Telegraphy Branch, Room 40 

and Admiralty Signals Department were created to operate, 

co-ordinate, control and administer the new technology. 

The Royal Navy developed W/T procedures, codes, ciphers 

and signalling regulations, anticipated legislation and 

agitated for international controls. It created its own 

internal organisation and was largely responsible for the 

administration and control of W/T during war, for co- 

operation with the Army and Air Services, and for co- 

ordination with the mercantile marine and Allied powers. 

The Royal Navy's contribution to the development and 

organisation of W/T as a technology, its administration, 

control and policy has been seen. The influence of W/T on 

strategy, tactics, command, control and security has been 

noted. But translating the concept of wireless telegraphy 

into that of radio broadcasting was more difficult than 

the technological development. The special relationship 

which existed for 25 years made il- difficult for the Navy 

to accept that its technical protege had come of age and 

was about to begin a new and separate existence. 
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The AdM4 
ralty's attempt to extend its control over 

wireless telegraphy and telephony in the years after the 

rirst World War exemplifies the idea that 'Organisations 

attempt to gain and maintain power over environmental 

conditions that -are of strategic importance to them*. '-E 

The victory, however, was short-lived. 

In 1922 Marconi began regular radio broadcasts from 

station 2LO in London, and later that year the British 

Broadcasting Company was formed. By 1926 the Royal Navy 

had accepted radio broadcasting as a potential benefit to 

Britain, but insisted on censorship as a means of control 

in time of war. Cmdr John Slee noted: 

The growth of broadcasting as a general, almost as a 
national, amusement has entirely changed the 
position of affairs as regards the control of radio- 
telegraphy in time of war. 
From a military point of view it must be admitted 
that, since it is impossible to close down all 
private reception, it is no use to close down 
stations belonging to obedient and well-disposed 
persons, while leaving those whose owners are of the 
reverse disposition. This new means of communication 
must consequently be accepted, and since it cannot 
be prevented, the best possible military use must be 
made of it. There can be no difficulty in the 
control of the regularly-established broadcast 
transmitting stations of any country; it is purely a 
matter of well-organised censorship. ' 

In 1927 the International Radiotelegraphy Convention 

agreed to eliminate all spark telegraphy between 1930 and 

1940. 

1.1�, ý. II.. ...... ..... .--I... 
18 Hall, R H, Organisations: Structure and Process, 3rd 

ed, Englewood Cliffs, New Jersey, 1982, p237. 
19 Slee, Cmdr J A, 'Control of Radio-Telegraphy in Time 

of War', JRUSI, 71,1926, pp34-7. 
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Conclusion 

Technology remains a 'black box' -to many his--orians. 
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I ............ ....... II........ .. 
1 See Bijker' 'WE, 

Hughes, T F, and Pinch, T J, (eds) 
I Systems: New The Sociall Consti. -uction --f -7--chnolowical 

Dimensions in the : -ocioloqr-, - History of Te. --hnologj. -, 
19 877 ener -a rc du- ci-i Cambridge, Mass, 

2 See Staudenmaier, j, 
Cambridge, Masss, 11985. 
3 Freeman, C, The Economi-ic-s of InduZztrial Inno-vation, 

HarmondsNorth, 1974, pl. 14. 
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scientific community was sceptical and commercial 

interest was scarce. Macksey was wrong to assert that 

every commercial and military organisation, worth 
its salt, became interested. Not unnaturally, it was 
marine mercantile companies who headed the enquiries 
since the advantages of radio at sea were obvious. ý' 

In fact, commercial shipping operators became interested 

in W/T only after the Royal Navy had successfully tested 

and approved the technology for maritime use. 

The Admiralty adopted a 'defensive' strategy towards 

technical innovation in contrast to the more 'offensive' 

Marconi strategy. 'The 'defensive' innovator does not 

wish to be first in the world, bu+- neither does he wish 

-to be left behind by the +-ide of technical change. ", 

defensive strategy thus retained the maximum flexibility 

in response to changing technical, commercial, economic 

and political needs, but did not initiate changes. The 

Admiralty's interest in assisting the struggling Marconi 

Company against both Post Office interference and foreign 

competition was not altruistic. When Marconi later became 

a large international monopoly, the Admiralty supported 

other small firms, like the Mullard Valve Co. 'ý 

The Royal Navy employed W/T defensively to combat 

the threat from other new technologies, such as mines, 

torpedoes, submarines and aviation, to which it was 

vulnerable. The innovation process was conservative, in 

that the Navy 'used W/T -f--o fulfil its traditional role 

more effectively; it was not directed towards new ends, 

...................... 4 Macksey, K, For Want of a Nail : The Impact on War of 
Logistics and Communications, London, 1989, p43. 
5 Freeman, Economics of Industrial Innovation, p266. 
6 Sturmey, S G, The Economic Development of Radio, 
London, 1958, pp35 and 43. 
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language and behaviour, new so, -ial and prn-fessional 

relationships and a new sense of security consciousness. 

Before the Great War WIT was rarely ou-1- of the 

newspapers or the popular imagination. The arrest of Dr 

Crippen in 1910 provided evidence of the new power which 

W/T exerted over human destinies from afar. The Titanic 

tragedy in 1912 revealed not. only great heroism by the 

operators, but made Marconi a popular hero in America. 

Though Marconi shunned personal acclaim, his name became 

synonymous with '-. -,; ireless', as the heroic inventor became 

more adept at promoting his system. The tragedy had also 

revealed human and organisational errors indicating that 

W/T was beneficial only if fully manned at all times. The 

juxtaposition of technology and human vulnerability was 

- sea before W/T. redolent of the isolation experienced at 

-he precariousness of human existence It thus reaffirmed +. 

and -the fragility of the dominion over nature exercised 

through technology. Having accepted W/T as a life-line, 

the occasions when it was absent, misused, or failed to 

work vividly demonstrated human vulnerability. Benefits 

followed when W/T apparatus and trained operating staff 

became compulsory on all ships carrying 50 or more 

passengers. W/T not only helped conquer time and space, 

but also to dispel isolation, ignorance and fear. 

The wave of popular enthusiasm for radio which swept 

America from 1912 had a similar if more muted effect in 

Britain. ýý Operation of the technology, however, remained 

a mystery; ac-tive involvement with W/T was limited to 

I ........... ý. .1...... I...... ... I ....................... ..... .. 
8 See Douglas, S), Inventing Amerfcan Broadcasting, 1899- 
1922, Baltimore, 1987. 
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groups of enthusiastic amateurs. The Wireless &S; ociety of 

London was formed in 1913 with several hundred members. 

The 'Marconi Scandal' throughout 1913 ensured also 

continual interest in the technology. Marconi's Imperial 

Wireless Scheme tc link the Empire by a chain of long 

distance W/T s-ýations aroused popular, commercial, 

s+--rategic and technical interest. Yet despite public 

acclaim for Marconi, W/T remained primarily an instrument 

of military use and importance. Commercial development 

frequently followed st-rategic objectives, but was often 

dependent on sponsorship or concessions to be viable. 

Thus commercial and strategic motives became confused or 

conflated. 

The difficulties in the way of a German invasion of 

4n Britai or a British blockade of Germany stemmed from the 

technologies, mines, submarines and aircraft, which aided 

the defensive. W/T assisted both offensive and defensive 

operations through the facility to mobilize, concentrate 

and co-ordinate ships at sea. With the aid of W/T to give 

them ears and voices, as well as eyes, both aircraft and 

submarines evolved into offensive weapons systems. 

The use of W/T, as an instrument of command and a 

weapon, evolved over the life-cycle of the technology, 

from 1895 to 1920, though most dramatically in the years 

prior -to 1914. The use of W/T as a weapon occasioned many 

separate developments, oCcupied many levels of activity 

and thus of analy-sis. W/T was used in a variety of ways 

for defensive and offensi-ve purposes, employing active 

and passive techniques, for positive or negative ends. 
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The specialised realms of security, intelligence and 

propaganda have each devel a secondary literature of 

their own. However, all owe something +-c the technology 

which made possible, and necessary, their development. 

Wireless telegraphy had a subtle influence. Unlike 

the submarine or aeroplane, W/T Was not threatening and 

thus not perceived as inherently dangerous. W/T had a 

pervasive influence on naval strategy and command which 

was not always fully recogni, 17. ed. When absent, damaged or 

misused it attracted attention, but mostly W/T received 

little recognition or credit. Injunctions against the use 

of W/T, due to the danger of interception, were evidence 

of its ubiquity. Bu-t negative evidence dominated the few 

operational references, complaints about interference, 

jamming, insufficient personnel or technical breakdown, 

yet when the system operated properly no mention was 

made. 

Deployment of W. /T produl-led new strategic concepts of 

communication whiCh altered the role of command in naval 

war. W/T opened new relationships between the Admiralty 

and Fleet, and between C-in-C's and their subordinates. 

New professional and social relationships emerged between 

operators, junior and senior officers and officials. The 

"or specialised skills and expertise brought about demand -. 

be-ýter education and training for operators and officers, 

professional status for W/T Officers and the subsequent 

emergence of Naval Radio and Electrical Engineers. 

The human element was not supplanted by W/T, rather 

redefined and redeployed in new roles and relationships. 
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Operators became more, not less, important as both man- 

machine interactions and inter-personal relations were 

altered. While W/T closed the 'communication distance' 

between ships at sea, and allowed the Admiralty to signal 

over great distances to the Fleet, the 'distance' between 

officers and officials within the Admiralty increased due 

to the growth of bureaucracy over the new -technoiogy. 

The limit to further deployment of W/T remained the 

supply of skilled operators. Provision and training of 

personnel constrained expansion of W/T before and during 

the war. At the root lay a conception of W/T as materiel 

rather than an operational tool. While W/T was perceived 

as a technical specialism, no adequate theory of its 

operational role was possible, and its utility remained 

limited by the excessive demands of security. 

The supreme test of W/T as a communication medium 

came in 1914. After 20 years of development the Royal 

Navy had come to rely implicitly on W/T and built its war 

strategy on the premise of W/T communication. During the 

j war W/T was employed by all the ma3or combatants, with 

varying degrees of success, in all theatres of operation, 

by all arms and services on land, sea and in the air. W/T 

became a source of intelligence, an aid to navigation, an 

instrument cf command and a channel for propaganda. For 

Germany, W/T was virtually the only line of communication 

with the rest of the world. Both sides recognised the 

utility and value of W/T and regarded it as essential. 

War made heavy demands upon the material resources 

and personnel of the armed forces and civilian services 
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supplying apparatus and equipment-. SkJ;. Iled manpower in 

production and operation of W/T was in constant demand. 

i Training for m1litary and civil needs was continuous, 

stimulating demands for further research and education. 

It is no exaggeration to say that wireless saved the 
world in that great struggle of 1914-1918. At the 
lowest estimate, wireless played an important part 
in compassing the enemy's defeat .... But wireless 
telegraphy placed in the hands of the British Navy 
and the Mercantile Marine an instrument which 
enabled them, albeit at great sacrifice, to maintain 
our supremacy at Sea. All hcnour then to those 
Marconi technicians and instructors who, working day 
and night, supplied the Navy of Defence and the Navy 
of Supply with the apparatus and the gallant young 
men to operate it. ' 

Wireless companies and electric lamp manufacturers 

engaged in war production under government contract 

supplied wireless sets, components and valves. War helped 

foster a new wireless industry, while thousands trained 

to construct, operate and u-se wireless apparatus, became 

aware of the new possibilities for information, education 

and even entertainment to be derived from W/T, which led 

ultimately to a clash of interests between the Admiralty 

and the Marconi Company. Finally, however, the demise of 

spark technology and the acceptance of radio broadcasting 

brought about a rapprochement between the old partners. 

This analysis has revealed the interactions between 

an emergent technology and a traditional institution; the 

mutual impact and influence of technological innovation 

and development and organisational and social change; and 

the reciprocal relationship between the Royal Navy and 

ireless telegraphy. 

I-- ...... .... II-...... .... 
Hancock, H E, Wireless at Sea, Chelmsford, 1950, p8q. 
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The Role of Translator 

Wireless telegraphy was introduced into the enclosed 

world of the late Victorian Navy rapidly and easily by 

Jackson and Marconi, translating the emergent technology 

into a form amenable to -the existing ServIce environment. 

Jackson's contribution, as a scientist and as a seaman, 

has been neglected by historians of science and the Navy. 

Whilst Marconi is honoured as the inventor' of radio, 

Jackson has been largely ignored and his naval career 

eclipsed by Fisher, Jellicoe and Beatty. Despite being 

the longest serving First Sea Lord during the First World 

War, Jackson is rarely mentioned in naval war histories. 

The role of the translator as defined by Aitken and 

demonstrated through his studies of Hert-7, Lodge and 

Marconi -,, as extended by Douglas -to include Lieut Hooper 

of the US Navy. Jackson's role as translator of the new 

technology in the innovation process of the Royal Navy 

was unique, but was later institutionalised in the 

Torpedo Schools. With a staff of technical experts and 

advisors, research and development facilities, and even 

some manufacturing capacity, the Royal Navy itself became 

a conduit for technological innovation. 

Comparable figures, such as Solari in Italy and 

Ferrie in France, may rank as translators within their 

own countries. Comparisons with other technologies, such 

as the torpedo and range-finder, reveal inventors such as 

Whitehead and Pollen, but no eq`, -iivalent 
to a translator 
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emerged. In the case of Pollen, the lack of a -translator 

had tragi. con-sequences for the Navy during the War. '"' 

A question remains if development of syntonic W/T 

was important to the Royal Navy, why the Admiralty did 

not allow Jackson the 'time and resources to develop a 

complete Service system. An answer can perhaps be found 

in the institutional structure and intellectual culture 

of the Service, which did not allow for a senior captain 

on the active list to pursue what was regarded as 

scientific research. 

It was not the Navy's task, as a fighting service, 

to engage in fundamental research, however useful the 

results might ultimately prove to be to the Service. The 

Navy was responsible for the defence of the Empire, and 

while the Admiral-'--y encouraged officers to innovate, and 

provided finance for outside resea-Ch and development, it 

was not a naval responsibility to conduct scientific 

research or technical development within the Navy. 

But as the technology became more sophisticated, the 

Navy was obliged to carry out research work in order to 

understand both the problems and the solutions offered. 

The Navy could not simply rely on technical information 

from Marconi or others, it had to pursue its own research 

and development in order to absorb and digest the new 

information being generated by commercial organisations. 

The Navy responded to the challenge, aware also of the 

............... . ....... 1--.. -I 
10 Sumida, J T, In Defence of Nai-; 'al Supremacy: Finance, 
Technology and British Naval Policy, 1889-1914, Boston, 
1989. 
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security aspect, trying as far as possible to satisfy its 

technical needs internally. 

There is no evidence that Jackson considered his 

," special status. Although he work o. lamented his lack of 

time and resources, he does not- appear to have protested 

to the Admiralty. It is doubtful that he ever considered 

resigning from the Navy in order to pursue experimental 

work; his first loyalty was to the Service. But the 

tension between duty and loyalty to the Navy and his love 

of experimentation may at times have been strongly felt. 

Jackson, the dour Yorkshireman, was both a man of science 

and a man of t -he sea, essentially a practical engineer, 

but he never let his personal feelings or motives affect 

his professional judgement or cloud his appreciation of 

1*4. arcor,, i or the technology. 

Jackson's arguments for maintaining good relatil-ins 

with the Marconi Company, in order to gain access to 

their technical secrets, designs and patents, present and 

future, convinced the Admiralty that the best policy lay 

-her than competition, with Marconi. in co-operation, rat 

The 1901.1, agreement promised to secure for the Navy the 

fruits of research and development work carried out by 

the company with a minimal investment and no risk. The 

Admiralty allowed Jackson to continue his research, not 

to develop an alternative to the Marconi system, but as 

an auxiliary system, a form of insurance and counter- 

weight in negotiations. 

Marconi pursued his own interests and exerted a 

controlling influence over the development of his ideas. 
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As a na-,., al officer, Jackson was denied and declined any 

. ý-nal -technology he devised. Although he perso L claim to the 

exerted considerable influerice over thýe techn--cal policy 

of the Service, I-Tackson had no direct control over the 

destiny of his invention. 

Marconi satisfied his personal ambitions within a 

commercial and cultural environment. J'ackson could only 

function through the social hierarchy of the Navy, his 

personal interests subjugated to the social and strategic 

interests of the Service. For the Navy, W/T was a social 

invention, which belonged not to Jackson, but to the 

Service - something Jackson himself stressed and worked 

to achieve. The pace and pattern of naval development, 

therefore, followed a very dif-Eerent path from that of 
4 Marconi's cornmercjal system. 

In Britain where Marconi had pioneered W/T, both the 

C . ompany and the Admiralty remained firmly wedded to the 

tradition of spark technology. The Marconi Company was 

I -L. 1- 

committed financially and commercially to spark and the 

Admiralty had strategic and political considerations in 

view. Marconi and Jackson were both committed to spark 

technology intellectually and professionally and had a 

great personal investment in its development. Thus both 

individual and institutional loyalties reinforced the 

technological tradition around spark technology. The 

constellation of ideas, interestS, individuals and 

institutions that gave spark technology structure and 
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significance bound the Royal Navy and Marconi Company to 

the tradition of spark technology. -! 

Jackson was a conservative figure, who did not seek 

to challenge or change the established order of the Navy. 

Nevertheless, his work had profound effects for the Navy 

C4 which were not anti Lpated a%- the time of introduction. 

Jackson contributed to the process of change over many 

years. Initially acquiescent to the prevailing Service 

e-thos, gradually, by dint of his example, Jackson brought 

about a more radical change in naval thinking than many 

of his , -iore colourful contemporaries. 

The problem for the Navy, as Marder noted, was to 

4- fit square pegs into round holes; to find the right man 

for the right job at the right time. Sometimes, as with 

Jackson as ADT in 10103, the fit was perfect, but the fit 

was not always so good, as with Fisher at the Admiralty 

1914-15 and BIR 1915-17, or Jackson as COS and later as 

First Sea Lord. Jackson was a scientifically minded 

officer who attained high rank, but failed to inspire 

confidence in his own leadership. Marder noted: 'The 

experience of 1914-18 would indicate that specialist 

officers do not as a rule make good leaders. '12 Success 

or failure in high office depended on personality and 

temperament, rather than qualifications, experience or 

seniority. 

Both Fisher and Jackson were misplaced in their 

respective appointments - square pegs in round holes. By 

............... --- . 
11 See Staudemaier, Technology's Storytellers, pp64-69; 

2 Marder, From Dreadnough to Scapa Flow, 5, p339. See 

also Aitken on translators, Syntony and Spark, p332. 
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train; ing and temPrament, Jackson was more suited to the 

BIR than Fisher. Jackson's subsequent career, as Chairman 

ot' the Radio Research Board, affords ample evidence of 

his ability and aptitude for such work. He was more 

comfortable with scientists and engineers than with civil 

servants and politicians, whom he distrusted. Jackson was 

not a 'political' admiral and unlike Fisher, totally 

devoid of the cunning and intrigue necessary for such a 

politiCally sensitive post. Hence, even though Jackson's 

-tenlare as First Sea Lord from May 1915 to December 1916 

was the longest of the war, he has been overshadowed, 

seen as a failure, or simply ignored by most modern naval 

historians. Bacon wrote: 

Admiral Sir Henry Jackson was a scientific officer 
who had worked neck and neck with Signor Marconi in 
the early days of wireless telegraphy, and had been 
the father of that class of signalling in the Navy. 
He had a great knowledge of ships and of gunnery and 
torpedo work, and he was eminently suited to carry 
out the detailed staff work at the Admiralty 
necessary for the preliminary consideration of 
proposed operations. He afterwards succeeded Lord 
Fisher as Firs-_ Sea Lord. '' 

Jackson revealed in 1920 how Jutland had been 

brought about by careful and accurate work by Captain 

Round and his staff. Direction-finding, Jackson added, 

had come to stay for more general use in peace, 

especially for sea and air navigation. Round described 

Jackson as 'the first of naval wireless experts', and: 

It may seem heresy to say so, in face of so many 
statements to the contrary, but evidence I have 
received during the last year indicates that, in 
wireless work at least,. our General Staff were much 
more alive to the power of the expert than the 
German leaders. The fact that Sir Henry Jackson was 

13 1. - ........... Bacon, 
........ 

RHS, 
..... ... .- The Life of Lord Fisher of Kilverstone, 

1, London., 1929, p167. 
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a wireless expert as well as First Sea Lord probably 
had a great deal to do with this. '-- 

In 1926 the Director of the Signal Department also 

paid a tribute to Jackson's role in developing Naval W/T. 

It may be said, I think, without contradiction that 
Captain Jackson, now Admiral of the Fleet, Sir Henry 
Jackson, and Lieutenant Payne, now Rear-Admiral 
Payne, carried the Navy from the beginning of 
Wireless Telegraphy through the darkest days to the 

C4 effi Lency of recent times. They never allowed the 
disheartening effec4-- of failures, and there were 
many, to delay improvements and advances, and by 
their persistence and ready help and advice to all 
W/T enthusiasts under them they brought Naval W/T 
through the stages of wonder, ridicule, doubt and 
tolerance to almost its Dresent state of 
reliability. '_'ý: 

The stages of wonder, ridicule, doub+- and tolerance 

were fairly vague categories of response to technological 

innovation. Jackson provided a more detailed analysi-s of 

the process. 

Jackson used I: o say that all new inventions seemed 
to go through the same sort of stages in His 
Majesty's service. Firstly, ''the sceptical, " in 
which people would have nothing to do with the new 
thing; secondly, the "nibbling" -that is, "there 
seems to be something'in it, let us try it": 
thirdly, the preliminary, in which trials are made 

t4 -ption are pu+- and strong recommenda Lons for adr. - 
forward by enthusiasts: fourthly, the adoption, in 

which as many sets are obtained as possible, 
although there may be no one to work them; fifthly, 
the practical, in which the defects are discovered; 

sixthly, the ''low-water stage, " in which it is said 
that the invention can never be any good and 
committees begin to sit; seventhly, the perfect 
development when the defects are made good and its 

uses demonstrated. it' 

No precise dates can be assigned to Jackson's stages 

and some are ambiguous. Nevertheless, his analysis of the 

114-R101. U. nd, 114 J Di. -, ecti, -. n and Position Finding', JIEE, 

58,1920, discussion, p255. 
15 Lecture by Captain R Fit, lmaurice, RN, Dec 1926; 

ADM116/3403. 
16 Smith, F E, Obituary notice, Proc Royal Society, 127, 

1930, pvi-, L: -i. 
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de%,, elopment Of W/T in the Royal Navy based on practical 

experience within a traditional institution substantiates 

theoretical models of technological innovation. Rogers 

J tion-development Ldentified six stages in -the innova 

process: recognition of a problem or need; basic and 

applied research; development; commercialisation; 

diffusion and adoption; and finally, the consequences of 

innovation.. ' The sequence of stages does not apply in 

all cases. With Naval W/T the basic research had already 

been completed by Hertz and Lodge; recognition of a 

problem led to applied research and development; adoption 

preceded further development and diffusion; operational 

deployment replaced commercialisation. The consequences 

of innovation for the Navy and the Admiralty were far 

more important than had been forseen. Wireless telegraphy 

altered the conduct of sea warfare, with far reaching 

implications for the tactics and strategy of the Fleet, 

the command structure of the Navy and the policy and 

organisation of the Admiralty. 

Although the final adoption and development of 
wireless telegraphy in the Fleet took some years, 
nevertheless, it achieved full recognition more 
rapidly than many other inventions of similar 
importance. The comparatively rapid adoption of the 
invention is a tribute to Sir Henry Jackson's 
enthusiasm and to the scientific character of his 
work.! -- 

The translator concept proves useful in explaining 

the speed with which the Royal Navy adopted W/T, compared 

with other technologies and institutions. The unique role 

of Jackson as a translator of W/T for the Royal Navy has 

.......... .... 17 Rogers, Diffusion of Innovations, p134ff. 
18 smith, Obituary notice, Proc Royal Society, pviii. 
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been emphasised, and others including Payne, Loring, Slee 

and Nicholson have been identified as major contributors 

-to -the development of naval tele-communications. 

Jackson and Nicholson were both major figures in the 

his-ýory of naval communicaticns. Jackson, the originator 

of na-val W/T, translated the emergent technology into an 

operational system for the Navy. Nicholson went on to 

create the organisational structures for full utilization 

of -the new medium for naval ccmmunication and for public 
4 broadcasting. Both Jackson and NLcholson were translators 

for -the Rnyal Navy. Jackson translated the new technology 

into an operational system. Nicholson translated the 

operational syslCem into an organisational structure. 

Resistance and Receptivity 

In respect of the UIS Navy Morison rioted that: 

a navy is not unlike a society that has been placed 
under 'Laboratory conditions. Its dimensions are 
severely limited; it is beautifully ordered and 
articulated; it is relatively isolated from random 
influences. For these reasons the impact of change 
can be clearly discerned, the resulting dislocations 
in the structure easily discovered and marked out. '- 

He added, 'the Navy is not only an armed force; it is a 

society. ' Furthermore, 'this society had been forced to 

accommodate itself to a series of technological changes., 

Thuss: 'The Navy of this period is a paradise for the 

historian or sociologist in search of evidence bearing on 

a society's response to change. '-, ý 

The opposition, where it occurs, of the soldier and 
the sailor to such change springs from the normal 

. 11 .-........... I ............. ...... 
19 Morison, E E, Men, Machines and Modern Times, 
Cambridge, 1966, ppl9-20. 
20 ibid, p34. 
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human instinct to protect oneself, and more 
especially, one's way of life. Military 
organisations are societies built around and upon 
the prevailing weaponS systems. Intuitively and 
quite correctly the military man feels that a change 
ia weapon portends a change in the arrangements of 
his society. --, 

The Royal Navy stood in contrast to the U. -, S Navy 

which was much slower to adopt and deploy W/T. --- The 

hierarchical and centralised structure of the Royal Navy 

facilitated the early adoption and use of W/T, as the new 

technology diffused downwards from Officers to Ratings. -J 

The British experience revealed a degree of openness and 

receptivity to technological innovation at variance with 

some interpretations of the Royal Navy and British 

economic performance. 

The Royal Navy exhibited complex and contradictory 

responses to inventions or innovations introduced from 

outside. The Navy at4. -empted to protect itself from those 

changes, such as submarines or ail-craft, which appeared 

to threaten its institutional values. As Hezlet observed 

'the Royal Navy was ahead of other countries' in W/T: 

With other new devices such as the submarine and 
aircraft the reverse was the case. The reason is 
clear. Submarines and aircraft, if anything, 
threatened to weaken sea power as applied with a 
battlefleet strategy whereas wireless telegraphy 
aided it. -4 

Yet even in the case of a non-threatening, indeed a 

positively beneficial innovation such as fire-control, 

I ........... 
21 ibid, pp35-36. 
22 See Douglas, S J, 'Technological Innovation and 
Organisational Change: The Navy's Adoption of Radio, 
1899-1919f, in Smith, MR (ed) Military Enterprise and 
Technological Change, MIT, Cambridge, Mass, 1985. 
23 See Rogers, Diffusion of Innovations, p359. 
24 Hezlet, Sir A, The Elec4-ron and Sea Power, London, 
1975, p 52. 
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the Royal Navy was more receptive to ideas from a naval 

officer -than to an outside inventor- Unfortunately, the 
4 internal design was .1-. Ife r ý-j -14- 
I r,, - , '--, t morýý seriouslv, Dreyer 

0 4: ' 7 did riot have the open-mindedness I. Jackson to translate 

-vice use . 7.1 Pollen's design for Se, Che Royal Navy suffered 

dearly during the war for such individual pride and 

institutional rigidity. - 

The Royal Navy'S receptivity to wireless telegraphy 

can be set against two criteria. Firstly, the Royal Navy 

was more receptive to W/T -than to other contemporary 

-technologies sucli as torpedoes, aviation, submarines and 

fire-control, illustrating the perceived non-threatening 

nature of W/T. Secondly, the Royal Navy responded more 

positively than the na,. "Les of France, Germany, Pussia, 

italy,.. t; Japan and -the United States. The Royal Navy was 

the first institution -to adopt W/T for its own purposes. 

4 It was an 'early adopter'-- of W/T and maintaLned its 

technological and operational superiority over the Army 

until at least 1916. Compared with civil institutions, 

such as -the Post Office, Trinity House, Lloyds and the 

shipping companies, the Royal Navy acted as an innovative 

institution. Resistance came not from the Service, but 

from the indifference or passi%rity of the civilian staff 

at the Admiralty, in the Post Office and Treasury, the 

cable ccmpanies and shipping lines. 

The Royal Navy's response tc W/T was, however, only 

partially successful. Its limitations can perhaps be 

... ............ I ........... 
25 Sumida, in Defence of Naval Supremacy. 
26 Italy has a special place because of Marconi's dual 
loyalty to Britain and his native homeland. 
27 Rogers, Diffusion of Innovations, p205. 
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-anderstood by reference to the Navy' s coriseer,, -a-tism, 

and -traditional culture. The Poyal Navy in 1895 was a 

traditional institution, but sufficiently decentralised, 

flexible and responsi-ve t, -) i'-)en+-ify and adopt W/T. But by 

192C; -the R3yal Navy Iad become a large bureaucratic, 

centralised and conservative organisation, secretive, 

closed and less responsive t. -; new ideas or amenable to 

change. Once the Navy had adopted W/T it became resistant 

to further innovati-on which might unden-oJine the status 

quo. Organisations are naturally conservative, and 

'operate conservatively regardless of whether they are 

viewed as radical or as reactionary by the general 

populatiori., -: 

The Royal Navy was a conservative institution. its 

role in defence cf the British Empire and maintenance of 

t- --a-tus q, %. i,, ) was essentially c3nserva-tive. Institutions the -z' 

SeC-'r'-- preserve their own continuance., and the defensive 

role of -the Royal Navy made it especially vulnerable to 

technological and or-ganisational changes. Therefore, it 

was constrained to react with caution, polltically and 

technologically. The Navy was suspicious of technologies 

which -threatened stability or posed a challenge to its 

tradit-ional role. 

As an administrative department of state during the 

V14 -a 1 tV 

19th century, the Adti- 
. was conser-,; ative, pi,: -imarily a 

4 

civil bureaucraccy with few serving naval officers. The 
I- 

Na%, =-l- Lords were remote from the sea-going navy, and when 

communicat ions with -t',., e f leet on foreign st-ations took 

28 Hall, R H, Organisations: Structure and Process, 3rd. 

ed, Englewood Cliffs, New Jersey, 1982, p19. 
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weeks, months cr years, it was impossible for the Board 

to issue any-thing other than very general instructions 

arid trust to the initiative and resources of the 'man-on- 

the- spot, to interpret and carry out orders as best he 

could. Naval Officers were socially conservative, as the 

distinctions between Executive Officers and Engineers at 

the close off the 19th century revealed. But social and 

political attitudes did not necessarily inhibit technical 

proficiency or innovation. The Royal Navy was a more 

technological service than the Army. Gehlen observed that 

'c, ultural conservatism and pragmatic progressivism 

coexist in the same circles', and Herf referred to the 

phenomenon of Lonary raodernism. : react4 

The different expectations and experiences of W/T 

between Naval officers and Admiralty officials produced 

inconsistent responses. Admiralty officials saw W/T was 

an ingenious piece of electrical;. apparatus, which allowed 

ships to communicate with each other and with the shore, 

but they failed to grasp its operational significance. 

The administration of technology at the Admiralty did not 

include its operational role. W/T straddled the divide 

between the technical and operational sides of Admiralty 

organisation, but viewed as materiel, it failed to arouse 

Admiralty interest and a gulf emerged between Admiralty 

and Fleet expectations. Vertical and horizontal divisions 

arose between officers, between branches of the Navy, and 

between the Fleet and Admiralty, in response to W/T. 

- .......... 
29 Gehlen, A, Man in the Age of Technolgy, New York, 
19eo, p40. Herf, J, Reactionary Modernism; Technology, 
Culture and Politics in Weimar and the Third Reich, 
Cambridge, 1984, p3. 
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The expansion of the Admiralty be, 
-ween 1895 and 

had increased specialisation and intensified the internal 

divisicns and stresses within structure. W/T was thus 

both a cent-ralissing influence on the naval hierarchy, and 

a corrosive and destablising influenci: -- on the Admiralty 

command structure. The Admiralty struggled f3r 25 years 

to reconcile technology with tradition, a communication 

system with a command structure, operational command with 

administrative control. W/T proved difficult because it 

embodied contradictory tendencies, which concentrated 
4 

power withLn the -existing centralised command structure, 

yet threatened to diffuse power and challenge authority. 

The divide between technical and operational aspects 

of naval policy and organisa I -ion reflected the division 

between ri-, ateriel and historical schools of thought. The 

materiel school welcomed new technology, but gave little 

consideration to the cumulative and combined effects new 

technologies would have on fleet operations and naval 

strategy. The historical school, absorbed with abstract 

principles of warfare, derided new technologies as toys 

for engineers and electricians. Neither fully appreciated 

the significance of W/T as an operational instrument, or 

the power and responsibility the technology gave to the 

Admiralty. Both schools failed to consider the impact of 

new -technology on naval operations and strategy. Neither 

grasped the fundamental problem of integrating Admiralty 

command structures with a flexible inter-communication 
, Ilk 

system at sea, using the new technology to advantage. The 
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tension between history and materiel, or technology and 

s. -rategy represented the divide between two cultures. ýý 

The Navy did not suffer from lack cf trained staff 

nor the exclusion of new ideas. Science penetrated to the 

highest level-- of the Admiralty to exerted an influence, 

though there was a problem with the 4-ype of science that 

reached the Admiralty hierarchy. C Concern with navigation, 

mathematics and mechanics reflected the materiel school's 

predominence at the Admiralty which permeated much naval 

education and training, but was not necessarily the best 

intellectual training for Captains or staff officers. 

What was lacking in the Navy was nct technical or 

scientific knowledge, nor even an appreciation of the 

value of science and technology to the Service, but the 

imagination needed to leap from science to strategy and 

translate technology intc tactics; to make connections, 

see relationships and interdependences. The role of the 

translator was thus off" vital importance. The Royal Navy 

lacked the imagination to use its available resources 

effectively. 

Moreover, induration of both arteries and attitudes 

effected even radicals with the passage of time. Fisher 

and Wilson advocated the torpedo, but each as First Sea 

Lord became prone to conservative or eccentric attitudes. 

Gray noted the tendency for young radicals to become 

traditionalists in development of the Whitehead torpedo. 

Always the traditionalists fought hard to preserve 
anything that had been tried and tested. Always the 

newcomers struggled to gain adoption of the latest 
invention. And such is the frailty of human nature 

.3-0 Sn .0WCP The Two Cultures, Cambridge, 1963. 
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that the newcomers of one generation often become 
thý--- conservative tradi'-ionalists of the next. -ý! 

Pollen, responding to the opposition shown by Bacon, 

Wilson and Dreyer to his fire-control system, wrote: 

[There was not] a more pathetic spectacle than the 
warnings of the adventurous against any adventure 
but their own. Hence there is no conservatism like 
that of the progressive. -"' 

For the Royal Navy the problem was not receptivity 

or resist-ance to technological innovation and change, but 

the combination of conservatism and innovation, 

reconciling tradition with technology. Thus the movement 

from an open, receptive and innovati,, e Na-ýIy in 1895, to a 

closed, resistant and conservative Navy in 19'. ". '0, was not 

inconsistent or contradictory, bu-I. - complementary stages 

in the innovation process. 

Technology and Tradition 

The paradox of innovation in the Royal Navy lies in 

the apparent conflict- between a traditional institution 

and the process of technological Change. The creative 

tension between technology and tradition, innovation and 

institution, system and structure, change and continuity 

is the essence of the historical process. 

In asking why the British defence system had failed, 

Divine proposed 'to examine the record from the moment of 

ccllision between t-radition and technology. 133 Discussing 

................ 
31 Gray, E, The Devil's Device, The Story of the Inventor 
of the Torpedo: Robert Whitehead, London, 1975, p5l. 
32' Pollen, A H, 'An Apology for the A. C. Battle System', 
1907, quoted in Sumida, In Defence of Naval Supremacy, 
p124 : 
33 Divine, D, The Blunted Sword, London, 1964, p18. 
Themes of military incompei-, ence, strategic failure and 
imperial decline re-appear periodically in analyses of 
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'Technology and the Admiralty' he stated: 'The history of 

naval conservatism JA. -- documented and exact-I Melville's 

infamous declaration against the use of steam in naval 

vessels and the failure of commi-nications at Jutland, are 

cited as naval failures to adopt and adapt new ideas and 

technical innovations affecting the conduct of war. 3-1 He 

concluded that the Admiralty S+-ood condemned of: 

a failure to comprehend, and to apply, available 
resources of technology and thereafter to take 
advantage of the tactical and strategic options 
which they made pos-sible.: 7 

But, he added: 'It is too easy to jeer at conservatism 

and it is doubtful that it has ever been the greatest 

single cause of procrastination. ' The problem was in the 

system of naval and military administration. 

The Service administrative organisations are woven 
out of two separate and dissimilar strands: the 
temporary Fighting service element and the permanent 
Civil Service establishment. --, 

The tension between these elements contributed to the 

persistent failure of -t--he organisations. He suggested 

'the fault lies not in the parts but in the whole, that 

the systems themselves as entities are incompetent. 13- 

Much of his analyc: 4Ls derived from Dewar, an ardent 

critic of Admiralty policy, who had also concluded, as 

might be expected, that the problem lay not with the 

Services, but the system of serv-ice administration. 38 

...... ...... I ................ --- .................. '... ... . ....... I-- ... ........ 1- .......... .1...... .. " . ...... .... 
British society, eg Barnett, C, The Collapse of British 
Power, New York, 1972, and Wiener, M J, En_qlish Culture 
and the Decline of the Industrial Spirit, 1850-1980, 
Cambridge, 1981. 
34 Divine, Blunted Sword, p19- 
35 ibid, p211. 
36 ibid, P'232- 
37 ibid, p233. 
38 Dewar, Nav_v From Within. 
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Kaldor characterised the combination cf capil-alist- 

technology with the conservatism of armed forces and 

defence departments in peace-time as Baroque military 

technology. --- "he noted, 'I-he very sophistication and 

complexity of the hardware may be a sign of conservatism 

and narrow perspective, ' as exemplified by battleship 

technology. -'', As ships became larger they became more 

valuable, but also vulnerable to torpedoes and mines. 

Military conservatism and incompetence may serve as 

ra-tionalisations of failure, but do not always provide 

sati-cfactory explanations. Military incompetence and 

failure are corollaries of a system of organisation which 

ensures ultimate civil authority. -' Incompetence is not 

-the prerogative of military institutions alone. Murray 

ncted there is 'little evidence in the behaviour of civil 

or industrial bureaucracies to indicate that competence 

is any more prevalent on the civilian side than on the 

military side of society'. He concluded: 

-M4 In fact, shortsightedness, close Lndedness, and 
institutional rigidity seem as endemic to the 
civilian societies of the twentieth century ... as to 
our century's military bureaucracies. The only real 
difference is that it is more difficult to hide the 
bloody disasters of military history. 4- 

The Royal Navy's adoption of W/T has shown clearly 

cii-,. ýilian incompetence and resistance to change. However, 

resistance to change did not necessarily imply a blind 

opposition to novelty; it could also reflect a more .A 

.I-........... ... ..... ........... I I...... - 
39 Kaldor, M, The Baroque Arsenal, New York, 1981, p 4. 
40 ibid, p18 & p34. 
41 Dixon, N, On the Psychology of Military Incompetence, 
London, 1976. 
42 Murray, W, The Change in the European Balance of 
Power, 1938-1939, Princeton, 1984, p358-9. 
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rational appreciation of the consequences to flow from 

innovation. Especially in matters of national defence, 

prudence may be the most rational choice. As McNeill 

asked: 

Why, then, embrace untried devices? Why indeed? The 
Admiralty's oft-quoted memorandum of 18'28, though 
radically wrong in its view of the future, 
nevertheless expressed an entirely ratIonal 
appreciation of the circumstances British naval 
authorities confronted. 4_: 

As W/T made communication with and between the fleet 

eassier, the social ; -: -nd international context became more 

confused. As the cost of ships, guns and armour increased, 

demanding considerable investments in long-term projects, 

development of W/T offered a mGre cost-effective means of 

increasing operational efficiency. The cost of apparatus, 

S4 including royal-ties, was con J_, derably less than the cost 

of new ships, yet -ýhe potential benefit to the Na-,, y was 

enormous. W//T effectively doubled or tripled the strength 

of the Fleet by increasing the radius of operations. 

Throughout the 19th century the Royal Navy remained 

abreast of technical developments, but refrained from any 

initiative which might ultimatelY reduce or impair naval 

supremacy. The balance was not easy to achieve, the line 

between caution and disaster was narrow, as Ranft noted: 

It was not in her int-erests -to take initiatives 
which would hasten the obsolescence of the old 
instruments of sea power in which she was supreme. 
Yet to delay too long, even over leg-itimate doubts 
of the efficiency of the new developments, was to 
run the risk of leaving the country vulnerable to a 
rival which had equipped itself with the new ships 
and weapons. What was needed was a rare blend of 
careful conservatism to maintain old advantages as 
long as they were credible, and an accurate 

43 McNei'Ll, W, The Pursuit of Power, Technology, Armed 
Forces, and Society, since A. D. 1000, Oxford, 1983, p226. 
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perception of the time when technological 
development had reached the degree of reliabilit 
and significance needed to justify major innovations 

outlay. and great financial 

The coalition of conservatism and innovation Ranft 

identified was the key to the paradox of -technical change 

in the Royal Navy. The association of traditional 

cultural values with the technological needs of a modern 

Navy can be described as conservative innovation. Marris 

suggests how conservatism and innovation are related. The 

fconservative impulse' to innovation is 'an attempt to 

restore the continuity of expectations'. The Royal Navy 

attempted to restore meaning to new situations by 

reconciling past and present L. - 
W4 th the future, continuity 

with change. - '" The Royal Navy faced the challenge of new 

technologies throughout the 19th century and attempted to 

reconC'le the newly emerging -technological infrastructure I- 

with its maritime role and traditional culture. 

As the Navy grew larger, technically sophisticated 

and professional, the Admiralty became more formal and 

rigid with emphasis on central authority, co-ordination 

of command and control and speed of communication. W/T 

had penetrated the relatively open Victorian Navy, been 

adopted, adapted and accepted by the Fleet, internalised 

and institutionalised. The Navy had been transformed into 

a bureaucratic machine, resistant to further innovation. 

W/'TI was a catalyst and carrier of change, but had became 

a victim in the process of change. The lesson was clear: 

. 1--. - ... 1. ... .......... 
44 Ranft, B, (ed) Technical Change and British Naval 
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45 Marris, P, Loss and Change, London, 1986, p105. 
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The process of innovation, once begun, is both self- 
perpetuating and potentially self-destructive'.,: 

Technologies can solve some problems, but create others. 

Organisations adapt to change, but lose flexibility: 

'structure impedes change, stability works against 

adap+-at-: Lon'. ='- Innovations tend to become institutions; 

4- 

technology hardens into tradition; change and continuity 

become part of a continuous cycle. The fundamental 

tension is between order and disorder where the only 

constant is continual change., -, 
4 Disorder, slack and ambiguity are necessary for 

innovation, since they provide the porosity that 
facilitai-_es entrepreneurial behaviour - just as do 
geographically separate, relatively autonomous 
organisa-ýional sub-units. 

The conservatism and drowsiness which Marder noted, 

it4 -, qas a precond ion for innovation; a dispersed Navy with 

independent commands provided the institutional context 

and flexibility for Innovation to occur. Jackson enjoyed .A 

relative autonomy to experiment as commander of Defiance. 

The establishment of a W/T Laboratory within the Torpedo 

School and the later Signal School represented attempts 

to exert institutional control over naval research and 

development and the administration of technology. 

Established organisations resist innovation. The 

dilemma facing the Royal Navy was to manage conflicting 

trends of change and continuity. Periods of consolidation 

46 Maidique, M A, and Hayes, R H, 'The Art of High- 
Technology Management', 1984; Burgelman, R A, and 
Maidique, M A, Strategic Management of Technology and 
Innovation, Homewood, Illanois, 1988, p579. See also 

_qanL Mintz-berg, Structuring of Or 4sations, p456. 
47 Chander, M K, and Sayles, L R, Managing Large Systems, 

1971, p180; cited by Mitzberg, ibid, p272. 
48 Maidique and Hayes, p578. 
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W44 and continuity alternated Lth sharp reorientations that 

led to dramatic changes in the structure, control and 

distribution of power within the institution, followed by 

further consolidal-ion. -I, Marder has justified Fisher's 

methods by stating: 'In a Service as conservative and 

tradition-bound as was- the pre-war Navy moderate methods 

to introduce radical changes would not have succeeded. '"''- 

However, W/T has shown that radical change can follow the 

adoption of new technologies that were thought to be safe 

-he time, but which proved far more radical and at t 

enduring than -the technologies which were resisted. 

Technological innovation was a conservative process. 

Traditional institutions are by nature conservative, but 

technologies become conservative as technical traditions 

and paradigms grow up around innovations. Individuals and 

institu4-ions wi-th an investment in -the technology ensured 

that development was in line with their interests. Thus 

practices became precedents and routines became rituals, 

innovations became institutions and technologies became 

traditions. Yet the adoption of conservative innovations, 

such as W. /T, may have radical consequences for 

traditional institutions such as the Royal Navy. 

....... ... -.......... .... --I-.. .......... 
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50 Marder, Dreadnought to Scapa Flow, 5, p343. 



395 

Bibliography 

A Primary Sources: 

I Unpublished Records at the Public Records Office Kew. 

(i) Admiralty: 

ADM1/7461B Secret Patents for W/T, 1901. 

ADM1/8120 Reports on Naval Manoeuvres, 1910. 

ADM1/8273 Reports from Naval Manoeuvres, 1912. 

ADM1/8368/35 Amalgamation of W/T and Signal Branches, 
7 Feb 1914. 

ADM1/8373/8, ': Ij Appointment of Chief Censor for Submarine 
Cables and W/T throughout the world, 30 
Mar 1914. 

ADM1/8379/143 Orders for Transmission of W/T Messages 
from Admiralty to Fleet in War or 
Emergency. 29 May 1914. 

ADM1/8380/144 Report of Committee appointed to advise on 
the Adoption of Mechanical Cryptography. 1 
June 1914. 

ADM1/8380/151 Empire's Wireless Telegraph 
Communications, 15 June 1914. 

ADM1/8384/182 W/T Stations which should be kept open in 
war, 9 July 1914. 

ADM1/8384/184 Appointment of Admiral Sir HB Jackson as 
C-in-C Mediterranean, 10 July 1914. 

ADMI/8384/185 Report of Advisory Ctte on Adoption of 
Mechani. --al Cryptography in the Navy, 10 
July 1914. 

ADM1/83B5/207 Patents for Automatic Cypher Machines, 
1908-14,17 July 1914. 

ADM1/8388/238 Issue of separate W/T Call Signs to SNO's 
abroad, 8 Aug 1914. 

ADM1/8389/242 W/T - Communication with Transport 
Vessels, 9 Aug 1914. 

ADM1/8391/270 Reinforcement of crews of War Signal 
Stations, 19 Aug 1914. 

ADM1/8395/335 Establishment of Reserve of W/T Operators, 
24 Sep 1914. 

ADMI/8396/343 War W/T Time Tables, 29 Sep 1914. 



396 

ADM1/8401/403 Mercantile Fleet Auxiliaries - W/T Orders, 
1 Nov 1914. 

ADM1/840--1/430 Wireless communication with Atlantic. Use 
of ELiropa, 17 Nov 1914. 

ADM1/8409/17 HMS Vernon Changes in W/T Staff and 
equipment. Recommendations of W/T Cttee, 
15 Jan 1915. 

ADM1/8435/301 Misc letters and papers concerning use of 
W/T transmitting sets. 

ADM1/8435/302 Mechanical Cryptography in the Navy. 
Report on R-Adm Sir Percy Scott's 
cyphering machine, etc. 

ADM1/8440/344 Signal and W/T Logs. Nov 1915. 

ADM1/8441/349 Signal and W/T Books, Precautions to be 
taken. Dec 1915. 

ADM1/8471/241 Experiments, trials on Long Distance W/T 
in Submarines and Destroyers. Organisation 
for W/T stations fitted with Poulsen. Oct 
1916. 

ADM1, /8473/262 Hong Kong W/T stations. Nov 1916. 

ADM1/8484/66 Board of Invention and Research. Apr 1917. 

ADM1/8493/16"/B Organisation of Invention and Research. 
Aug 1917. 

ADM1/8495/181 Proposal by HSS for Communications 
Division and W/T Bureau. Aug 1917. 

ADM1/8512/28B Proposed use of "B" and "X'' Admiralty D/F 
stations for plotting enemy submarines. 
Jun 1918. 

ADM1/8532/214 Imperial Intelligence and London 
Intelligence Centres. 30 July 1918. 

ADM1/8534/229 Suggestions for employment of Warrant 
Telegraphists RNVR. Aug 1918. 

ADM1/8554/86 W/T Organisation, Issue of Confidential 
Books and Orders to GPO. 27 Mar 1919. 

ADM5-3/19876 Log books HMS Duncan, 1903. 

ADM116/67 Proceedings and Minutes of Signal 
Committee, vol 17 (1896-98). 



397 

ADM116/523, Admiralty Correspondence relating to 

Signor Marconi's System of Wireless 
Telegraphy up to 7th December 1899. 

ADM116/56', '. 1; Professor Braun's system of Wireless 
Telegraphy, 1899-1900. 

ADM116/567 Marconi's W/T System: Agreement between 
Company and Admiralty, 1899-1900. 

ADM116/570 Marconi W/T Patents: Reports by Prof 
Oliver Lodge and Silvanus P Thompson, and 
remarks by Captain Jackson, 1900. 

3T%DM116/575 Wireless Telegraphy Apparatus - 
Correspondence in regard to the trial and 
supply of Service Instruments, 
Specitications, 1899-1900. 

ADM116/592 Wireless Telegraphy - Reports from the 
Meditteranean upon experiments by Captain 
Jackson, 1901. 

ADM116/595 Wireless Telegraphy: Reports on Manoeu. vres 
from Mediterranean, on Service apparatus, 
and on Jackson's experiments with tuning, 
1900-1901, 

ADM116/905B Wireless Telegraphy - Conference, 1901. 
Lloyds-Marconi Agreement, 1902. Marconi- 
Admiralty Agreement, 1902-1903. 

ADM116/1019 GPO W/T Stations - Accommodation for Coast 
guardmen, 1906-1909. (Director of Works 
papers, including photographs. ) 

ADM116/1021 Wireless Telegraph Station at North Front, 
Gibraltar, 1906-1907. 

ADM116/1061 Wireless Signal Instructions and 
Supplementary Signal Code, 1907. 

ADM116/1066 W/T Station, Horsea Island, 1908-1910. 

ADM116/1100A Bunbeg: Construction of Low Power W/T 
Station, 1909-1912. 

ADM116/1210 Signalling and Wireless Telegraphy 
Stations, 1912-1913. 

ADM116/1361 Submarines - Fitting of W/T apparatus, 
1914. 

ADM116/1409 Imperial Wireless Chain - GPO Contract 
with Marconi Company - Appointment of 
Committees, etc, 1915. Vol I. 

ADM116/1410 Imperial Wireless Chain - etc, Vol II. 



398 

ADM116/1430 BGard of Invention and Research. 

ADM116/1454 Establishment of a Shore Wireless Section, 
RNVR, 1915. 

ADM116/1700 Wireless Telegraphy - Falkland Island, 
1916-1919. 

ADM116/1845 Signal School, Portsmouth - 1918-1920. 

ADM116/3090 Naval War Council, minutes, 1909-1912. 

ADM116/3095 Relations between Admiralty and Sir George 
Clarke, Sec CID, 1906. 

ADM116/3141 Wireless Controlled vessels and aircraft; 
British and German experiments, 1917-1918. 

ADM116/3403 Admiralty Signal Division: History I. 

ADM116/3404 Admiralty Signal Division: History II. 

ADM116/3454 Admiral Fisher's Private Papers, 1914-17. 

ADM116/3486 Mr Churchill's miscellaneous papers, 1907- 
1916. 

ADM116/3491 Dardanelles Operations, 1915-1916. 

ADM116/3493 Strategic situation in Mediterranean 1912. 

ADM116/3613 Wireless Telegraphy: Draft Bill for 
Control of Wireless transmission, 1903-04. 

ADM116/3614 Wireless Telegraphy: Correspondence 
regarding the International Conference at 
Berlin, 1906. 

ADM137/1970 Secret Packs of C-in-C, Grand Fleet, 1914- 
18. 

ADM167/28-61 Board Minutes, Memoranda, etc. 1895-1920. 

ADM186/653 Instructions for Officers and Petty 
Officers of Coastguards in Charge of War 
Signal Stations and W/T Stations, 1906. 

ADM186/679 Wireless Signal Instructions for Auxiliary 
Patrol Vessels, 1914. 

ADM186/682 Wireless Instructions, 1915. 

ADM186/686 War Tables W/T No 1 (15 Jan 1915). War 
Tables W/T No 2 (15 Mar 1915). War Tables 
W/T No 4 (1 june 1915). War Tables W/T No 
5 (15 July 1915). 



399 

ADM186/687 Torpedo Craft War W/T Tables No 6,1915. 

ADM186/699 General Signal Book, 1915. 

ADM186/702 Wireless Telegraphy Manuel, Vol II, (with 
Appendix) 1916. 

ADM186/713 instructions regarding the use of Wireless 
, r= lelegraphy by Military Transports and 
Fleet Auxili-ariess, June 1916. 

ADM186/726 W/T Communication with Convoys, May 1917. 

ADM186/740 Allied Operating Signals No 3 March, 1918. 

ADM186/753 First Annual Report of the Naval Signal 
School, 1917. (1919). 

ADM186/793 Reports on Interned German Vessesls - Part 
IV Wireless Telegraphy Installation, 1919. 

ADM186/810 W/T Handbook for Type 10 (Submarine) gets, 
1915. 

ADM221/75 Exercises in Wireless Telegraphy in the 
Mediterranean, 16 Dec 1901. 

Other Admiralty records used: 

ADM189 Annual Reports of the Torpedo School. 

ADM196 Officers' Service Records. 

ADM20IV69-70 RN College, Greenwich, organisation and 
training of officers for War Staff duties. 

ADM206 RN Scientific Service Journal. 

ADM220 HM Signal School, 1917-1941. 

ADM231 Naval Intelligence Papers, 1883-1912. 

ADM233/1 Wireless News (1918-1921) 

ADM239 Naval Reference Books. CB Series. 

ADM245 Admiralty Awards for Inventions. 

(ii) Cabinet Papers 

CAB16/14 Submarine Cable Communication in Time of 
War, report with tables and appendices, 
1911. 

CAB16/32 Empire wireless communications. 



400 

CAE17/38 Wireless Commun4; ca-----;. r4 be-ween 
Stations, 1914. 

CAE17/92 Censorship -. f Cable and WJ-eles-s 
Communications, 

'AB42 -I- 4 Admira"ty Memora. n, -]-, -,., -n on the im-portance cf 
establishing Britis'r. owned higlý power 
wireless stations A in Sou-ý%-h America, 1-7 

1917. 

(iii) War Office 

W032/8594 Marconi's Wireleess-s Telegraph, 1896-7. 

2 Unpublished records at the Naval Historical Library, 
Great Scotland Yard, Whitehall, London. 

Annual Reports of the Torpedo Schoýjls, 1881-1920. 

Memorand,, im c-ý i. -, sicructions for in--'-a! II ing a selc Of 
Wireless Telegraph In. str-ulim, e -, -, -s,!, c one afH. N. 
ships af-ýer necess, -zary rýn g --:: -a-,, -e been made to he 
masts and. _sl,: _, 

ip I Feb 1 

Rep, )r+- of C-onfere-nce W-:, rz-- - .: e-z= Telcý,, -lraphy, Apr 

i gna II ing Handbook -4 
Wireless Tel--qraph-,, -, 1 

'o-ment c4- A Short Historý, of Introdl, -1,74- '. on L -, ev c? '. I., - 
Wireless Telegraphy for Naval Dec 101-12, b 17 
Captain HB JachsCln, ADT. 

, perators for Committee on the En-1--ry and Traininý,, of . -i 
n the Royal Navy, 1, eport, June 1906. Wireless Tele-craphy -7 

fASr I'lle nry JckscnasFir Jackson Mss. Pap. -r= 1 -1 i-,, - -, -a 
Sea Lord., I'ai 1915-Det- 191C,. 

Technical His-tory,: %. 'a. 1ve Develý--. pments (TH41,1 

3 Unpublished records at the National Maritime Museum, 
Greenwich. 

MRF/'-1,9/1-3 Si. ak--'e Mss. 

4 Unpublished records at the Marconi Company Archives, 
Great Beddows, Chelmsford, Essex. 

Ferscrial correspondence bet-.,; een jacliscn and Marconi, 
1897-1903; and official Admiralty-Company correspondence 
and negotiaticns; HIS 3,131-137,145-147,150,181-185. 



401 

Begbie, H, Wireless in the War, 1914-18,1919; HIS 185. 

5 Unpublished records in archives of the Institution of 
Electrical Engineers, Savoy Place, London. 

Fahie Papers: Memoir by HB Jackson, 1902. 

6 Contemporary books and articles: 

'The Naval Manoeuvres: Their Objects and Results', 
Blackwood's Magazine, 144,1888, pp465-74. 

'The Naval Manoeuvres of 1899', Blackwood's Magazine, 
166,1899, pp569-86. 

'Wireless Telegraphy in the Navy', The Army and Navy 
" March 1901, pp589-90. Illustrated, 2. 

Altham, E A, The Principles of War, London, 1914. 

Aston, Sir G, Sea, Land and Air Strategy, London, 1914. 

' Bartimeus- ', Naval Occasions, Edinburgh & London, 1916. 

Bose, Prof J C, 'On the Determination of the Indices of 
Refraction of Various Substances for the Electric Ray', 
Proc Royal Society, 59,1895, pp160-7. 

Bright, C, The Story of the Atlantic Cable, 1903. 

Bright, C, Tele_qraphy, Aeronautics and War, London, 1918. 

Chesteron, C, (ed) 'The Marconi Scandal', The Eye 
Witness, 8 Aug 1912, p '220. 

Corbett, Sir J, Some Principles of Maritime Strategy, 
(1911), 1972. 

Crookes, W, 'Some Possibilities of Electricity,, 
Fortnightly Review, 51,1892, ppl73-81. 

Fahie, J J, A History of Wireless Telegraphy, 1838-1889, 
London and Edinburgh, 1899. 

Hamley, Gen Sir E B, The Operations of War, London, 1909. 

Hippisley, Lt-Col R L, History of the Telegraphic 
Operations during the War In South Africa, 1899-1902, 
London, 190210. (National Library of Scotland) 

Jackson, Capt H B, 'On Some Phenomena affecting the 
Transmission of Electric Waves over the Surface of the 
Sea and Earth', Proc Royal Society, 70,1902, pp254-72. 



402 

Jellicoe, Adm Viscount, J R, The Grand Fleet, 1914-16, 
London, 1919. 

Lawson, W R, 'Points for the Wireless Committee', The 
National Review, 12 Nov 1912, pp402-19. 

Marconi, G, 'Note on a Magnetic Detector of Electric 
Waves, which can be employed as a Receiver for Space 
Telegraphy' , Proc Royal Society, 70,1902. 

Marconi, G, 'Wireless Telegraphy,, Proc Royal 
Institution, 2 Feb 1902, pp247-56. 

Porter, W, History of the Corps of Royal Engineers, Vol 2 
(1889), 1977. 

Priestley, R E, The Signal Service in the European War of 
1914-1918, (France), Institi-, tion of Royal Engineers, 
Chatham, 1921. 

Prince, Maj C E, 'Wireless Telephony on Aeroplanes', 
JIEE, 58,1920, pp")77-90. 

Round, Capt H J, 'Direction and Position Finding', JIEE, 
58,1920, pp224-57. 

Slee, J A, 'Control of Radio-Telegraphy in Time of War', 
JRUSI, 71,1926, pp34-7. 

Stead, W T, 'The Truth About the Navy', Pall Mall 
Gazette, 1884. 

Trotter, A P, in The Electrician, 26,1891, pp685-6. 

Watson, CoI Sir C M, History of the Corps of Royal 
Engineers, vol 3,1915. 

Wells, H G, Anticipations, (1900) London, 1914. 

Wells, H G, The War in the Air, (1908) London, 1926. 

Whittaker, Sir E, A History of the Theories of Aether and 
Electricity, (1910) London, 1951. 

7 Memoirs Diaries and Biographies: 

Bacon, RHS, A Naval Scrap-Book, 1877-1900, London, 
1925. 

Bacon, RHS, From 1900 Onwards, London, 1940. 

Bacon, RHS, The Life of Lord Fisher of Kilverstone, 

London, 1929. 

Baker, E C, Sir William Preece, FRS, Victorian Engineer 

Extraordinary, London, 1976. 



403 

Bradford, Adm Sir E, Life of Admiral of the Fleet Sir 
Arthur Knyvet Wilson, London, 1923. 

Chalmers, W S, The Life and Letters of David, Earl 
Beatty, London, 1951. 

Churchill, W S, MY Early Life, London., 1930. 

Churchill, W S, The World Crisis, 1911-1918, London, 
1938. 

David, E, (ed) Inside Asquith's C Cab--L'net - From the 
Diaries of Charles Hobhouse, London, 1977. 

Dewar, Vice-Adm KGB, The Navy From Within, London, 
1939. 

Fisher, Jr A, Memories, and Records, London, 1919. 

Fleming, Sir A, Memories of a Scientific Life, London, 
1934. 

Fremantle, Adm Sir S R, My Naval Career, London, 1949. 

Geddes, K, Guglielmo Marconi, 1874-1937, London, 1974. 

Gray, E, The Devil Is Device, The Story of the Inventor of 
the Torpedo: Robert Whitehead, London, 1975. 

Grieves, K, Sir Eric Geddes, Business and government in 
war and peace, Manchester, 1989. 

Hankey, Lord, The Supreme Command, 1914-18, London, 1961. 

James, Adm Sir W, The Eyes of the Navy, A Biographical 
Study of Admiral Sir Reginald Hall, London, 1955. 

James, Adm Sir W, A Great Seaman, The Life of Admiral of 
the Fleet Sir Henry Oliver, London, 1956. 

Jameson, Rear-Adm W, The Fleet that Jack Built, London, 
1962. 

Jell icoe, Earl , The Submarine Peril, London, 1934. 

, ýolly, W P, Marconi, London, 1972. 

Mackay, R F, Balfour: Intellectual Statesman, Oxford, 
1985. 

Mackay, R F, Fisher of Kilverstone, Oxford, 1973. 

McKenna, S, Reginald McKenna, 1863-1943, A Memoir, 

London, 1948. 

Marconi, D, My Father, Marconi, London, 1952. 



404 

Marder, A J, (ed) portrait of an Admiral, The life and 
Papers of Sir Herbert Richmond, London, 1952. 

Marder, A J, (ed) Fear God and Dread Nought: The 
Correspondence of Admiral of the Fleet Lord Fisher of 
Kilverstone, 1952. 

Spiers, E M, Haldane: an Army Reformer, Edinburgh, 1980. 

Temple-Patterson, A, (ed) The Jellicoe Papers, Naval 
Records Society, London, 1966. 

Temple-Patter-son, A, Jellicoe: A Biography, London, 1969. 

B Secondary Sources: 

1 Books 

Aitken, HGJ, Syntony and Spark, The Origins of Radio, 
Princeton, 1976. 

Aitken, HGJ, The Continuous Wave, Technology, and 
American Radio, 1900-1932, Princeton, 1985. 

Allard, C K, Command, Control, and the Common Defense, 
New Haven and London, 1990. 

Andrews, C, Secret Service: The Making of the British 
Intelligence Commitunity, London, 1985. 

Andrews, C, and Dilkes, D, (eds) The Missing Dimension, 
London, 1984. 

Appleyard, R, Pioneers of Electrical Communication, 
London, 1930. 

Appleyard, R, The History of the Institution of 
Electrical Engineers, London, 1939. 

Bacon, RH E3, A Simple Guide to Wireless, London, 1930. 

Baker, W J, A History of the Marconi Company, London, 
1970. 

Barnet, C, The Collapse of British Power, New York, 1972. 

Barouw, E, A History of Broadcasting in the United 
States, 1,1966. 

Barty-King, H, Girdle Round the Earth, London, 1979. 

Beesly, P, Room 40, British Naval Intelligence, 1914- 

1918, Oxford, 1984. 

Bennett, G, Naval Battles of the First World War, 

London, 1983. 



405 

Best, G, and Wheatcroft, A, War, Economy and the Military 
Mind, London, 1976. 

Bijker, W E, Hughes, T P, Pinch, T J, (eds) The Social 
/IV Construction of Technological Systems: New Directions in 
the Sociology and History of Technology, Cambridge, Mass. 
1987. 

Blake, G G, History of Radio Telegraphy and Telephony, 
London, 1928. 

Briggs, A, The History of Broadcasting in the United 
Kingdom, 1, London, 19611. 

Brodie, B, Sea Power in the the Machine Age, 2nd ed. 
Princeton, 194'--,,. 

Burgelman, R A, Maidique, M A, Strategic Management of 
Technology and Innovation, Homewood, Illinois, 1988. 

Cardwell, DSL, The Organi-sation of Science in England, 
London, 1972. 

Chamberlain, M E, 'Pax Britannica I British Foreign 
Policy, 1789-1914. London, 1988. 

Checkland, P, Systems Thinking, Systems Practice, 
Chichester, 1981. 

Creveld, M van, Supplyin_q War, Cambridge, 1977. 

Day, Vice-Adm Sir A, The Admiralty Hydrographic Service, 
1795-1919, HMSO, London, 1967. 

Divine, D, The Blunted Sword, London, 1964. 

Dixon, N, On the Psychology of Military Incompetence, 
London, 1976. 

Dixon, T B, The Enemy Fought Splendidly, Poole, 1983. 

dlombrain, N, War Machinery and High Policy, Oxford, 
1973. 

Donaldson, F, The Marconi Scandal, London, 1962. 

Douglas, S J, Inventing American Broadcasting, 1899- 
1922, Baltimore, 1987. 

Dunseath, P, A History of Electrical Engineering, 
London, 1962. 

Eby, C D, The Road to Armageddon, London, 1987. 

Eccles, W H, Wireless, London, 1933. 

Elster, J, Explaining Technical Change, Cambridge, 
1983. 



406 

Ehrman, J, Cabinet Government and War, 1890-1940, 
Cambridge, 1958. 

Freeman, C, The Economics of Industrial Innovation, 
Harmondsworth, 1974. 

French, D, Eriti. sh Economic and Strategic Planning, 
1905-1915, London, 1982. 

Fuller, JFC, Armaments and History, London, 1946. 

Gardiner, L, The British Admiralty, London, 1968. 

Gehlen, A, Man in the Age of Technology, New York, 1980. 

Gibbs-Smith, C H, Aviation: An Historical Survey, HMSO, 
London, 1985. 

Gretton, V-Adm. Sir P, Winston Churchill and the Royal 
Navy, New Ycrk, 1969. 

Guinn, P, British Strategy and Politics 1914 to 1918, 
Oxford, 1965. 

Hackmann, W, Seek and Strike: Sonar, Anti-Submarine 
Warfare and the Royal Navy 1914-1954, HMSO, London, 1984. 

Hall, P, and Preston, P, The Carrier Wave: New 
Information Technology and the Geography of Innovation, 
1846-2003, London, 1988. 

Hall, R H, Or_qanisations: Structure and Process, 3rd ed, 
Englewood Cliffs, New Jersey, 1982. 

Hamer, W S, The British Army, Civil-Military Relations, 
1885-1905, Oxford, 1970. 

Hancock, H E, Wireless at Sea - The First Fifty Years, 
Chelmsford, 1950. 

Harlow, A F, Old Wires and New Waves, New York, 1936. 

Hartcup, G, The War of Invention, Scientific 
Developments, 1914-1918, London, 1988. 

Headrick, D R, The Tools of Empire, London, 1981. 

Headrick, D R, The Tentacles of Progress, London, 1988. 

Herf, J, Reactionary Modernism, Technology, Culture and 
Politics in Weimar and the Third Reich, Cambridge, 1984. 

Herwig, H H, 'Luxury' Fleet, The Imperial German Navy, 
1888-1918, London, 1987. 

HezIet, V-Adm Sir A, The Submarine and Sea Power, London, 
1967.0 



407 

Hezlet, V-Adm Sir A, The Electron and Sea Power, London, 
1975. 

Higham, R, Armed Forces in Peacetime, London, 1962. 

Hobsbawm, E J, Industry and Empire, London, 1969. 

Hough, R, Admirals in Collision, London, 1959. 

Howeth, L S, History of Communications-Electronics in 
the United States Navy, Washington, 1963. 

Hughes, H S, Consciou-sness and Society; The Reorientation 
of European Social Thought, 1390-1920, Brighton, 1979. 

Hughes T P, Networks of Power, Baltimore, 1983. 

Jerrold, D, The Royal Naval Division, London, 1923. 

Jewkes, J, Sawers, D, Stillerman, R, The Sources of 
Invention, 2nd ed, New York, 1969. 

Johnson, F A, Defence by Committee: Committee of Imperial 
Defence, 1885-1959, London, 1960. 

Jordon, G, (ed) Naval Warfare in the Twentieth Century, 
1900-45, London, 1977. 

Kahn, D, The 'Codebreakers, London, 1966. 

Kalder, M, The Baroque Ar-senal, New York, 1981. 

Kendle, J E, The Colonial and Imperial Conferences, 1887- 
1911, London, 1967. 

Kennedy, P, Strategy and Diplomacy, 1870-1945, London, 
1983. 

Kern, S, The Culture of Time and Space 1880-1918, 
London, 1983. 

Kieve, J, The Electric Telegraph, London, 1973. 

Killen, J, A History of Marine Aviation 1911-68, London, 

1969. 

Kingston, W, Innovation; 
Pro_qress, Industry-Art-S 

Kuhn, T S, The Structure 
ed, Chicago, 1970. 

Kuhn, T S, The Essential 

Lamb, D and Easton, S M, 
1984. 

The Creative Impulse in Human 
cience, London, 1977. 

of Scientific Revolutions, 2nd 

Tension, Chicago, 1977. 

Multiple Discovery, Avebury, 



408 

Landes, D S, The Unbound Prometheus, Cambridge, 1969. 

Lewis, M, The Navy of Britain, London, 1948. 

Liddle, P H, (ed) Home Fires and Foreign Fields, British 
Social and Military E. -ý-perience i. -, the First World War, 
London, 1985. 

Macksey, K, For Want of a Nail: The Impact on War of 
Logistics and Coruiniunications, London, 1989. 

Marder, A J, Anatomy of British Sea Power, London, 1940. 

Marder, A J, From Dreadnought to Scapa Flow, The Royal 
Navy in the Fisher Era, 1905-1919, London, 1961. 

Marris, P, Loss and Change, London, 1986. 

Marvin, C, When Old Technologies Were New: Thinking About 
Communications in the late Nineteenth Century, Oxford, 
1988. 

McLuhan, M, Understanding Media, London, 1964. 

McNeill, W H, The Pursuit of Power, Technology, Armed 
For-es and Society, 1000 AD, Oxford, 1983. 

Mead, P, The Eye in the Air, HMSO, London, 1983. 

Mintzberg, H, The Structuring of Organisations, 1979. 

Morison, E E, Men, Machines and Modern Times, Cambridge, 
1966. 

Mumford, L, Technics and Civilization, London, 1934. 

Nalder, RFH, The Royal Corps of Signals, Royal Signals 
Institution, 1958. 

Nef, J U, War and Human Progress, London, 1950. 

lUoto, T 

Ni ini L' Is Science Progressive? Dordrecht, 1984. 

Norris, G, The Royal Flying Corps: A History, London, 
1955. 

Parkinson, C N, Parkinson's Law, or the Pursuit of 
Progress, London, 1958. 

Pearton, M, The Knowledgeable State, Diplomacy, War and 
Technology since 1S30, London, 1982. 

Phillips, V J, Early Radio Wave Detectors, IEE, London, 

1980. 

Pocock, R F, The Early British Radio Industry, 

Manchester, 1988. 



409 

Pocock, R F, and Garratt, GRM, The Origins of Maritime 
Padio, HMSO, London, 1972. 

Ranft, B (ed) Technical Change and British Naval Policy, 
1860-1939, London, 1977. 

Ratcliffe, J A, The Physical Principles of Wireless, 
London, 1952. 

Richmond, V-Adm Sir H W, National Policy and Naval 
Strength, 1928. 

Rodger, NAM, The Admiralty, Lavenham, 1979. 

Rogers, E M, Diffusion of Innovations, 3rd ed, New York, 
1983. 

Roskill, Capt S W, The Strategy of Sea Power, London, 
1962. 

Roskill, Capt S W, Documents Relating to the Naval Air 
Service, Vol 1,1908-1918, Naval Records Society, 1969. 

Rosenberg, N, Perspectives on Technology, Cambridge, 
1976. 

Rosenberg, N, Inside the Black Box, Cambridge, 1982. 

Rupke, W, (ed) Science, Politics and the Public Good; 
Essays in Honour of Margaret Gowing, 1988. 

Sahal, D, Patterns of Technological Innovation, Reading, 
Mass, 1981. 

Saunders, ML and Taylor, P M, British Propaganda during 
the First World War, 1914-18, London, 1982. 

Schurman, D M, The Education of a Navy, London, 1965. 

Searle, G R, The Quest for National Efficiency, 
California, 1971. 

Semmel, B, Liberalism and Naval Strategy, Boston, 1986. 

Siemens, G, History of the House of Siemens, Freiburg, 
1957. 

Smith, M R, (ed) Military Enterprise and Technological 
Change, Cambridge, Mass, 1985. 

Snow, C P, The Two Cultures, Cambridge, 1964. 

Staudenmaier, J M, Technology's Storytellers, SHOT, 
Cambridge, Mass, 1985. 

Strong, Maj-Gen Sir K, Men of Intelligence, London, 1970. 



410 

Sturmey, S G, The Economic Development of Radio, London, 
1958. 

Sumida, J T, In Defence of Naval Supremacy; Finance, 
Technology, and British Naval Policy, 1889-1914, Boston, 
1989. 

Sutherland, G, (ed) Studies in the Growth of Nineteenth 
Century Government, London, 1972. 

Thomas, R A, The British Philosophy of' Administration, 
London and New York, 1978. 

Thompson, V A, Bureaucracy and innovation, Alabama, 1969. 

Tuchman, B, The Zimmermann Telegram, London, 1981. 

Turner, G L'E, The Patronage of Science in the Nineteenth 
Century, Leyden, 1976. 

Turner, L B, Wireless, Cambridge, 1931. 

Vyvyan, R N, Wireless Over Thirty Years, London, 1933. 

Wallace, AFC, The Social Context of Innovation: 
Bureaucrats, Families and Heroes in the Early Industrial 
Revolution, as Forseen in Bacon's New Atlantis. 
Princeton, 19842. 

West, N, GCHQ The Secret Wireless War, 1900-86, London, 
1987. 

Westcott, A, (ed) Mahan on Naval Warfare: Selections from 
the writings of Rear-Adm Alfred T Mahan, Boston, 1941. 

Wiener, M J, English Culture and the Decline of the 
Industrial Spirit 1850-1980, Cambridge, 1981. 

Winter, J M, (ed) War and Economic DeveloPment, Essays in 
Memory of David Joslin, Cambridge, 1975. 

Young, Cmdr R T, The House that Jack Built: The Story of 
HMS Excellent, Aldershot, 1955. 

Zuckerman, Sir S, Scientists and War; The Impact of 
Science on Military and Civil Affairs, London, 1966. 

2 Articles: 

'History of Electrical Engineering', Special Issue, IEE 

Proc -A, 136,6,1989. 

Beckett, IFW, and Jeffrey, K, 'The Royal Navy and the 

Curragh Incident', Historical Research, 62,147,1989, 

pp54-69. 



411 

Cardwell, DSL, 'Science and World War 1', Proc Royal 
Society, A, 342,1975, pp447-56. 

Conley, Cmdr D, 'The Impact of Technological Change Upon 
Naval Policy', JRUSI, 1988, pp35-40. 

C Constant, E, 'A model for technological change applied to 
the turbojet revolution', T&C, 14,4,1975, pp553-72. 

Douglas, S J, 'Technological Innovation and 
Organisational Change: The Navy Adopts Radio, 1899-19191, 
in Smith, M R, Military Enterprise and Technological 
Change, Cambridge, Mass, 1985. 

Drubba, H, 'On the Origins of the word "Radio''', Proc. 
Institution of Radio Engineers, 50, ppl995-6. 

Ferris, J, 'The British ''Enigma": Britain, Signals 
Security and Cipher Machines, 1906-46', Defence Analysis, 
3,2,1987, pp153-63. 

Ferris, J, 'Before ''Room 40": The British Empire and 
Signals Intelligence, 1898-19141, Journal of Strategic 
Studies, 12,4,1989, pp431-57. 

Foulke, R D, 'Life in the Dying World of Sail, 1870- 
19101 , Journal of British Studies, 3,1,1963, pp105-36. 

Gilbert, B B, 'David Lloyd George and the great Marconi 
scandal I, Historical Research, 62,149,1989, pp295-317. 

Gretton, P, 'U-boat campaign in Two World Wars', in 
Jordan, G, (ed) Naval Warfare in the Twentieth Century, 
1900-1945, London, 1977. 

Hackmann, W, 'Sonar, Wireless Telegraphy and the Royal 
Navy: Scientific Development in a Military Context, 1890- 
1939'; Chap 5, pp90-118, in Rupke, N A, Science, Politics 
and the Public Good, 1988. 

Haggie, P 'The Royal Navy and War Planning in the Fisher 
Era', J Contemporary History, 8,3,1973. 

Harrison, A P, 'Single-Control Tuning: An Analysis of an 
Innovation' , T&C, 20,21,1979. 

Hiley, N, 'The Strategic Origins of Room 401, 
Intelligence and National Security, 2,2,1987, pp245-73. 

Hughes, T P, 'The Development Phase of Technological 
Change', T&C, 17,3,1976. 

Kennedy, P 'Imperial Cable Communications and Strategy, 
1970-19141, EHR, 86,1971, pp728-52. 

Kranzberg, M, 'Technology and History: Kranzberg's Laws', 
In T&C, 27,2,1985. 



412 

Lay-ton, E, 'Mirror-Image Twins, the Communities of 
Science and Technology in 19th Century America', T&C, 12, 
4,1971, pp562-80. 

MacLeod, R, and Andrews K, 'Scientific Advice in the War 
at Sea, 1915-1917: The Board of Invention and Research', 
Journal of Contemporary History, 6,1971, pp3-40. 

MacLeod, R and K, 'War and economic development: 
government and the optical industry in Britain, 1914-181, 
in Winter, J M, (ed) War and Economic Development, Essays 
in Memory of David Joslin, Cambridge, 1975. 

Meadows, A J, 'Tracing Technological Development by 
Linguistic Evidence I, T&C, 12,3,1971, pp464-8. 

Partridge, M S, 'The Royal Navy and the end of the Close 
Blockade, 1885-1905: A Revolution in Naval Strategy? ', 
Marriner's Mirror, 75,2,1989, pp119-136. 

4 'Scientists, Government and Invention: the Pattison, M, 
Experience of the Invensions Boards, 1915-181, in Liddle, 
P, (ed) Home Fires and Foreign Fields, British Social and 
MfLlitary E. xperience in the First World War, London, 1985, 
pp83-100. 

Perlmutter, A 'Military Incompetance and Failure: A 
Historical, Comparative and Analytical Evaluation', J. 
Strategic Studies, 1,2,1978, pp121-38. 

Pocock, R F, 'Marconi and the Isle of Wight', Industrial 
Archaeolo_qy, 5,1968, pp43-53. 

Pocock, R F, 'Captain Henry Jackson and the early 
development of Radio', JRNSS, 20,1965, pp7-11. 

Preston, A, 'The End of the Victorian Navy', Mariner's 
Mirror, 60,4,1974, pp363-81. 

Rawles, A T, 'Jackson of the Defiance,, JRNSS, 9,6, 
19541 p239; reprinted JIEE, 1955, pp743-5. 

Rosen, S P, 'New Ways of War: Understanding Military 
Innovation' International Security, 13,1,1988, pp134- 
68. 

Shearing, G, and Dorling, Capt JWS, 'Naval Wireless 
Telegraph Communications' , JIEE, 68,1,1930, pp237-64. 

Slessor, J, 'Admiralty Command Policy in Two World Wars: 
Reflections Based on Arthur Marder's Story of Jutland', 
in Jordan, G, (ed) Naval Warfare in the Twentieth 
Century, 1900-1945, London, 1977. 

Sumida, J T, 'British Captial ShiPs and Fire Control in 

the Dreadnought Era, Sir John Fisher, Arthur Hungerford 

Pollen, and the Battle Cruiser', J Modern History, 51, 

1979, pp205-30- 



413 

Susskind,, C, -popov and the Beginnings of Radio- 
Telegraphy', Proc Inst Radio En_qineers, 1962, pp2036-47. 

Thurbon, Wing Cmdr M T, 'The Origins of Electronic 
Warfare', JRUSI, 122,1977, PP52-63. 

Todd, G, 'Cl Catharsis' , Defence Analysis, 4,1988, p2'03. 

Trebilcock, C, 'War and the failure of industrial 
mobilization: 1899-19141, in Winter, J M, (ed) War and 
Economic Development, Essays in Memory of David Joslin, 
Cambridge, 1975. 

Turner, F M, 'Public Science in Britain, 1880-19191, 
Isis, 1980, pp589-608. 

Waters, D W, 'Seamen, Scienti-sts, Historians, and 
Strategy', British Journal for the History of Science, 
13,1980, pp189-210. 

Williams, R, 'Arthur James Balfour, Sir John Fisher and 
the Politics of Naval Reform, 1904-10', Historical 
Research, 60,141,1987, ppSO-99. 

3 Unpublished Theses: 

Douglas, S J, 'Exploring Pathways in the Ether: The 
Formative Years of Radio in America, 1896-1912.1 PhD, 
Brown University, 1979. 

Logan, K D, 'The Admiralty: Reforms and Reorganisation 
1868-1892.1 DPhil, University of Oxford, 1976. 

Pocock, R F, 'Snatching the Thunderbolt: The Origins of 
Britain's Radio Industry. ' PhD, The Open University, 
1987. 




