B o Coce

Manuscript Report
Number

338

WAVE TO WHISPER: BRITISH MILITARY
COMMUNICATIONS IN HALIFAX AND THE
EMPIRE, 1780-1880

by James H. Morrison

1979

SEASONS, STORMS AND TIME
METEOROLOGICAL OBSERVATION IN HALIFAX
IN THE NINETEENTH CENTURY

by James H. Morrison

1979



Wave to Whisper: British Military Communications
in Halifax and the Empire, 1780-1880
by James H. Morrison

1979

Seasons, Storms and Time
Meteorological Observation in Halifax in the Nineteenth Century.
by James H. Morrison

1979



The Manuscript Report Series is printed in a limited number of copies
and is intended for internal use by Environment Canada. Copies of each
issue are distributed to various public repositories in Canada for use by
interested individuals.

Many of these reports will be published in Canadian Historic Sites

or History and Archaeology and may be altered during the publishing process

by editing or by further research.

QS-7090-056-EE-A1l



Wave- to Whisper: British Military Communications
in Halifax and the Empire, 1780-1880
by James H. Morrison

1979



Wave to Whisper: British Military
Communications in Halifax and the
Empire, 1780-1880

by James H. Morrison

1 Preface

2 Early Communication Systems to 1790

2 Introduction

3 Beginnings: Fire, Flag and Reflection

9 Shelters and Arm Waving - 1790-1828

9 Perspective: Beginnings of Semaphore.

11 Great Britain: Popham, Pasley and the €utbacks
18 British North America: From the Duke to Gustavus

33 Sound Replaces Sight - 1828-1880

33 The Whole Wired World
37 Great Britain: Military Theory and Practise
44 Halifax: Flags and Wires

56 The Spoken Word

60 Appendix 1l: Polybuis' Communication System

63 Appendix 2: Admiral Popham's Land and Sea Telegraph 1816

66 Appendix 3: Description and Use of the Telegraph, Quebec 1809

70 Appendix 4: Signals Made in Halifax 1799

72 Appendix 5: Signal Station Estimate 1800

73 Appendix 6: Plan of the Halifax Telegraph, 1817

80 Appendix 7: The Civilian Signal Station, 1859

82 Appendix 8: Explanation of Signals, 1867

85 Appendix 9: Structural Notes on the Signal Station

88 Appendix 10: Estimate for Completing Electric Telegraph, 1869-70

89 Appendix 1l: Documents concerning the fire at the Signal Station, York
Redoubt



91
92
94

95

102
111
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174

vi

Appendix 12: Telephone and Telegraph, 1888

Appendix 13: Directors of Signals, Halifax Citadel, 1863-1870

Appendix 14: Estimate for Providing Telegraphic Communication ...

Halifax ... 1868-69

Communications Chronology

Endnotes

Bibliography

Figure 1l: Chappe brothers' telegraph structure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

2
3:
4:
5i
6:
7:
8:
9:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21z
223
23:
24:
25
26:
27:

Lord George Murray's telegraph system
Halifax Citadel c. 1780

Halifax Citadel 1791

Halifax Citadel c. 1800

Edward, Duke of Kent

Ship Signals, St. John's, c. 1800

Duke of Kent's system - Halifax

Duke of Kent's system - Halifax to Quebec

York Redoubt signal mast, 1803

Signals at Fort George c 1820

Signal Station Cape Diamond, c. 1825

Cooke and Wheatsone telegraph

Cables, Atlantic coast, 1876

Halifax Citadel - location of original signal staffs
Halifax Citadel, 1837

Halifax Citadel

Halifax Citadel - new location of signal staffs
York Redoubt signal mast, 1837

York Redoubt signal mast c. 1840

Signals at Halifax, 1836

Signal line from Citadel to Sambro, 1861
York Redoubt signal staff 1870

Halifax, 1880

Signals, Halifax, c. 1880

Halifax Citadel, 1903



Preface

The following report on communications and weather observations was

written in response to the need for background information that was to

be utilized in preparing an exhibit on these subjects at the Halifax Defence
Complex. Due to the short span of time allotted for this study, all obser-

vations are of a preliminary nature. As the exhibit that is planned reaches
completion, it will become necessary to sharpen the focus on areas for which

the information in this report is insufficient.



Early Communication Systems to 1790

Introduction

The quickest means of communication known to man is speech., Wheh used
effectively, speech is the most rapid means of merging thought and action,
while at the same time conveying the necessary information in a concise
and coherent form. Despite these obvious advantages, speech has one ser-
ious drawback; it is limited by the range of the human ear/voice. Once
beyond the hail or shout of a speaker, the voice ceases to be the most
efficient medium of communication. Thus, a gap of various dimensions is
created between the two communicants which must be bridged by some other
means - some accurate and rapid means. The history of communication before
1900 can be summarized as man's search for a communication method that
would duplicate as nearly as poésible the voice/ear process called speech,
The culmination of this quest was reached in 1876 when Alexander Graham
Bell spoke to his assistant Watson .with the assistance of an amplifying
device that reproduced his voice. The last century of man's electric vir-
tuosity has seen the invention of wireless, television, radio and a world
girded by communication satellites. This,.in the long term, has simply
been a refining of the voice/ear process which Bell developed and has led
to an ever wider dispersal of electronic communication to other parts of
our world and beyond. Our well wired globe is in a golden age of instantan-
eous communication when thought, word, and deed are literally fused.by' an
electric impulse.

Before the telephone brought this final refinement to communications,
man had devised a whole series of systems -sound and sight- mechanical and
electrical - to fill the vacuum between transmitter and receiver. Flare,
fire, flag and reflection were all utilized as a medium to convey vital
information to a visible relay station or terminus beyond the range of the

human voice. The homing pigeon wds occasionally used to send messages



which could not be transmitted by audible or visible means. It was not,
however, until the electric telegraph in 1835 that sound, albeit in some
form of audible code, could be received the instant it was sent over long
distances. It was of enormous immediate value to political and military
strategy. The social and economic repercussions were to be felt later.

The windows of the nations of the western world were thus opened to each
other and this aroused in some the hope for a more peaceful world community.
For many others, it brought dreams of a wider far flung empire strengthened
immeasurably by rapid communications. Ironically as communication devices
became more sophisticated, there occured a rapid fragmentation within the
various empires and an eventual disintegration into nation states. This,
however, has to do with the history of the twentieth century and does not
concern us here. Initially what we now think of as communications was very
simple and, as is typical for the human record, the development of communi-
cation up to the twentieth century is marked by combat and war - that flour-
ishing - seed-ground of man's inventiveness. Let us turn then to the begin-

ning of nonwverbal long distance communication.

Beginnings: Fire, Flag and Reflection

The historical record of mankind is not replete with references to commun-
ication or communication systems and where references do exist they are
usually concerned almost entirely with warfare. Even then, the historian
is fortunate to discover them and they are usually nothing more than allu-
sions. The use of communications as a device of military tactics or even
in terms of overall strategy appears to have been very limited. What does
appear to be certain is that the documented systems of communications were
many and diverse. Around 2,000 B.C., the Chinese were using carrier pigeons
to take messages to the provinces. Beacon fires were used in the twelfth
century B.C. by King Agamemnon during the Greek seige of Troy. The sun's
reflection on a polished surface, the principle of the nineteenth century
heliograph, is referred to in the writings of Pythagoras in the sixth cen-
tury B.C. Two hundred years later, the random communication methods began
to be systemized. The speed and amount of information that could be sent

was increased by the development of a code system by Aeneas the Tactician



in his book Art of War. Unfortunately there is very little information
available about Aeneas' system. Much more is known of the communication
system devised by the Roman tutor Polybius in 170 B.C. He suggested a
means of communicating visually using torches or symbols in a code that was
visually understood by both the transmitter and the receiver (See Appendix
I). His system revolutionized signalling for it utilized alphabetic sig-
nalling thus creating an infinite number of messages. For the first time,
the transmitter could send, albeit in a labourious and time consuming way,
a complete request literally spelled out. This meant that a greater number
of different messages could be sent although these would take longer than
the short pre-arranged codes already noted above. The Polybius system
could be adapted in order that it would be functional with sound and could
be used for both day and night signalling. There was no signalling system
of comparable complexity until the late eighteenth and early nineteenth
century with the invention of the semaphore and electric telegraph. One
unfortunate flaw in the Polybius system was its limited range, for it was
dependent on the perception of the human eye and in many instances repeti-
tion was necessary. This novel invention by a Roman tutor was missing one
key element to be a complete success - the telescope. This piece of techno-
logy would not be developed for another 1700 years. The complex code of
sight and sound developed by Polybius passed into oblivion for almost 1000
years together with much of the wealth and knowledge that the Mediterranean
civilizations possessed, leaving Europeans of later generations to recover
and rediscover what had been lost.

The use of flags and pennants as a signalling method reappeared in the
documents in the fourteenth century A.D. in a setting which was and is the
most advantageous for this method of communication - at sea.

.s+in England flag signalling had long been in vogue in a more

or less plain and simple manner, the earliest codes being found

in the "Black Book of the Admiralty," and dates from about

1340.l
By 1800, visual communications had reached a sophisticated level and the
development of the flag and symbol hoist method by the Royal Navy in England
eventually had its affect on the armed forces of Britain. In the fourteen-

th century, however, it was at a very early stage and not utilized in either



the complex coding or alphabetical system that it would eventually become.
Certain flags when displayed on the various masts of the ship signified
specific instructions. For example, there was a "banner of council" which
was flown by the admiral if he wanted the captains to meet with him on
his ship.2 Merchant ships also displayed in a prominent place on their
main mast the coat of arms of the town in which the ship's owner lived.
This was known as the "port" flag. The rise of the nation states in the
16th and 17th centuries‘would complement and in some cases replace these
flags with national flags. Coded flags and pennants eventually became an
important part of the panoply of the merchant and naval fleets of the west-
ern world.

The invention of the telescope in the early 1600's by Lippershey and,
a year later, Galileo led to a greater use of visual communication. It pro-
vided the receiver of a message with a much greater depth of vision and
this allowed the signals to be sent a greater distance each time they were
transmitted., Visual signalling, to be most effective, requires two simple
conditions. The first is clear weather and the second is an unimpeded line
of sight to the next signal station. The latter was the most difficult to
obtain and a high tower had to be constructed if the terrain was wooded or
had other obstructions. Many European towns constructed watch towers on
the sea coast to warn villages of the approaching enemy. In the many
coastal towns of Italy a watch tower or "torri di martello” Qas constructed
in which a bell was struck with a hammer (martello) when the community was
threatened.3 Land communications, due to the above problems, were simple
and did not reach much beyond the immediate village. There were, however,
a number of more sophisticated methods developed which harkened back to
previous communication systems. In 1551, the Italian mathematician Gerolamo
Cardano suggested that five torches on five towers could be used to spell
out messages in an alphabetical code system similar to that of Polybius.4
This rather complex innovation, however, found little favour. 1In Britain,
at this time a much simpler system was adopted. This consisted of flashing
solitary signals with fire and flag.in case of attack. In 1569, a signal
house was erected in Portsmouth, England. A system of beacon towers was
established which served to warn England of the Spanish Armada in 1588.5

Despite these early efforts, the most rapid means of communication within



and between European towns was as old as Mercury, the Roman messenger of the
gods. For land communications, a man on horseback or on foot would have to
suffice.

As the "age of discovery" became the age of European expansion, the
oceans of the world became an enormously important means of reaching the
new lands. Thus, control of the sea meant control of the colonies that
were being planted wherever the Europeans had time to raise a flag before
being driven out by the indigenous people. Each European nation became very
dependent on its naval and merchant fleets to safeqguard its imperial inter-
ests. Not surprisingly, much time and effort was expended on technology
that would be applicable to ships. One of the fittings that received con-
siderable attention was the method of communication.

It should come as no surprise that before the development of the elec-
tric telegraph early in the nineteenth century, the greatest advances in
visual communications were made on the sea. To quickly deliver an urgent
message from one ship to another or from ship to shore involved a more com-
plicated procedure than simply sending a messenger in a small boat. Other
means were required. Fortunately the sea provided a much better setting for
visual communication as it had a elearer atmosphere and the view to the hor-
izon was not impeded by anything except the heaving sea. Thus a signal
flashed from ship to ship by flag or fire could be relayed enormous distances
very quickly. It would undoubtedly be faster on a clear day to send a mess-
age by ship along the coast than by way of the coastal signal stations. With
so few encumbrances, sea signalling, although initially quite primitive, en-
joyed some success and the invention of the telescope during the first decade
of the seventeenth century increased its utility considerably. In the 150
years that followed, the use of signals by ship's, both naval and merchahnt, be-
came more frequent and more complex.

The European nations between 1600 and the last half of the eighteenth
century, were being transformed by a period of expansion and thenconsolida-
tion. They squabbled incessantly over the new lands claimed and conquered
and the period is distinguished by the efforts to establish and maintain
colonies by force of arms. Not surprisingly, the confrontation of European
warships was constant during this period. The nation with the most effici-

ent fleet would prove superior. As tactics became important and ships went



from the simple process of ramming te coordinating their offensives, the accuracy
and swiftness of communications became Vital;6 The first attempt at a' regu-
lar code was made in 1665 and attributed to Sir William Penn.7 Before

this time only a few reports or stated orders could be transmitted by a

signal system of lights, guns. and flags. By 1715, the first unofficial attempt
was made’ to introduce a regulation. signal book into the English Royal Navy by
Jonathan Greenwood. His proposal was not adcpted generally. Some sixty

years later, signalling was still being done as it had been for centuries
before, that is specific flags were raised on various parts of the ship to
signify a communication.8 The only difference now was the increasing number
and variety of flags being raised.

The last half of the eighteenth century is a period of immense import-
ance to the history of Canada and the British Empire. The final conquest
of North America by the British and the subsequent loss of the American col-
onies some two decades later, together with the French revolution of the
1790's mark a turbulent fifty year span. Perhaps not coincidentally a
revolutionary change took place in the communications systems on both land
and sea. Generally, war had become less defensive and wvictory usually went
to the army or fleet that took quick and decisive action. This in turn
required rapid communication.

Between 1780 and 1783, a new plan of communications was devised which
would eventually replace the positional flag system described above. The
new system was attributed to a Mr. McArthur, secretary to Lord Hood who
commanded the British fleet in the West Indies. It consisted of using more
flags and showing them in various combinations.9 The combination of flags
(four at a time) would mean that a greater number of signals could be sent.
It also led to a rather larger version of the signal book which became in
effect a detailed code book of numbers. As with so many other innovative
ideas, it was some time before McArthur's signals were considered and util-
ized. Finally, a system emerged in the early 1790's that was a fusion of
the codes devised by McArthur, Admiral Kempenfelt and Loxd Howe.10 This
remained unchanged for over a decade when, just before ‘Trafalgar in 1805, a code
devised by Sir Home Popham was introduced. It became the basis of the pre-
sent marine signal system used throughout the world.

It is important at this point to clarify precisely the type of system



that was proposed in the 1780's. The system that evolved was a product of
its immediate surroundings, that is a system that could be adapted to a ship
with a heaving deck, swaying masts and confined space. It was found by
McArthur that the most feasible method was a combination of four flags at a
time for there was little space for more. When the combinations were limited
to four flags per hoist, it was very awkward to signal rapidly any message
using alphabetic signalling, for many times one word may require two or even
three hoists. Thus a code book and number system was devised which would
make the transmission quicker and easier. This marine code system was
utilized throughout the nineteenth century and used extensively by the fleets
and coastal stations within the British Empire.

Coincidental with the refinemeﬁt of the marine signalling system was
the development of a rapid and accurate land communication system. Flags,
balls and mechanical arms were the mediums by which messages were transmitted
using alphabetical or code signalling called semaphore. Revolutionary
France of the 1790's was to give birth to a manual system of visual commun-
ication which is still being used today. This and other systems will be

examined in some detail in the. next chapter.



Shutters and Arm Waving - 1790-1828.

"He can be informed of any occurrence in five minutes by telegraph...."

Perspective: Beginnings of Semaphore

As the eighteenth century in Europe wound down to a rather violent end, there
was awakened in both individuals and governments a much greater interest in
establishing a rapid and efficient means of communication. Sea signalling had
been medified greatly during the 1780's and now the focus of attention shifted
to an improved land communication system. The result was a multiplicity of
similar systems both manual and mechanical that utilized the three basic prin-
ciples of permanent visual transmitting devices. The first was a position

of sufficient altitude to be seen clearly from great distances; the second

a system of moving parts so the signal could be varied and finally the estab-
lishment of a series of transmitters and receivers arranged in sequence so

the message could be sent quickly to its destination. By the 1820's the

navy had adopted a signalling system that would compl®ment their flag waving,
the army was experimenting with a navy system of balls and pennants, the

first commercial semaphore network was in operation and, most importantly for
the purposes of this study, the system that was instituted in Halifax in the
mid-1790's by the Duke of Kent was still intact. The colonies in British
North America during the first twenty-five years of this period fully real-
ized the importance of a rapid communications system particularly with the
Americans in 1812 only a flag wave away.

Invention begins in clumsiness. Land communication contraptions are no
exception. With a primitive model to refine and given some ingenuity, a new
device begins to take shape and, eventually, stripped of its awkwardness
after many changes, it becomes an effective tool. Visual signalling despite
its simplicity seems to have taken longer than most.

In 1684, the Royal Society in London was witness to the presentation of
the first alphabetical land signal system. Robert Hooke, chemist, physicist
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and inventor had devised an optical telegraph system which consisted of

wooden letters and wooden symbols. These were hung on a wooden frame in a
pre-arranged order, The hieroglyphic-like letters were large enough to be
read from a distance either with the naked eye or a telescope. The Royal
Society was not impressed. The rais{ngvénd lowering of the large letters which
were hooked to the frame, was not one of the more rapid methods of sending

a message over a short distance. The letters were heavy and the process

slow. Thus, this early alphabetical system which Hooke published on his own
in 1726 after some alterations, did not gain widespread acceptance. The use
of letters for spelling out messages was considered impractical and by the
first half of the eighteenth century it was found that symbols and codes would
appear to be the quickest means of land communication. Not surprisingly,

such a rationale had already been exhibited at sea.

The best communication system kased on this precept came from France
half a century later. It utilized a code system with an easily altered sig-
nal device. 1In 1793, a beseiged French government appointed Citizen Claude
Chappe Ingenieur-Telegraphiste and he was commissioned to construct a rapid
communication system between Paris and Lille a distance of about 150 miles.
France was surrounded by the armies of Prussia, Britain, Austria and Spain
and the government required an efficient means of communicating with the
provinces to coordinate their defence against the allies. Therefore, Chappe
and his brother Ignace were responsible for inventing a method. After initial
failures with a device very similar to that of Robert Hooke the Chappe brothers
designed a tower with moveable wooden arms which when manipulated could send
196 possible signals. (See Figure 1 .) This waS'Uuaprogenit0rof what today
is known as the semaphore, which translates into sign bearer. The first mess-
age sent on the Chappe device was transmitted August 15, 1794 and it announced
that the government forces had retaken LeQuemay. Needless to say this message
by semaphore arrived somewhat more rapidly than if it had been sent by messen-
ger. The transmitting time from Toulon on the Mediteranean Coast to Paris
(425 miles) for one signal was 40 minutes or roughly an hour for a message
of fifty signals. This represented a speed 90 times as fast as that of
mounted €ouriers.

Semaphore lines were soon fanning out from Paris in all directions. Like

a central switchboard, the Parisgovernment was soon receiving orders from and
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sending orders to the war zones on its frontier. It is not known how much
bearing this had on France's eventual defeat of the allies but it must be
surmised that such contact was a positive advantage.

By 1805, Claude Chappe, France's first "telegraphiste", was dead. How-
ever the communication system he invented was to last throughout the first
half of the century and spread well beyond the borders of France. His sema-
phore stations were not finally closed down until 1859 when they were replaced
by the electric telegraph. By then the semaphore of Chappe comprised a
total of 556 stations and a length throughout France of more than 2500 miles.

Great Britain: Popham, Pasley and the Cutbacks

As noted above, there was considerable interest elsewhere. By the fall of
1794, a few months after Chappe's system was successfully tested, England

was expressing considerable interest in a telegraph system of its own. A
clergyman, Lord George Murray, presented a variation on the Chappe semaphore
to the Admiralty. Based on a Scandanavian model, Murray's method consisted
of a grid of wooden shutters which could be opened and closed in various
patterns when a message was to be transmitted. (See Figure 2 .) Six solid
wooden shutters were used and these could rotate 90°. A code system was
devised and the telegraph would be able to inform London of any attack from
the sea. A chain of stations based on the Murray shutter telegraph was quickly
erected between London and Deal, on the east coast about 70 miles from Lon-
don., The series of stations must have been considered quite essential for
they cost the Admiralty over £4,000. Soon there were other shutter chains
emenating from London to Yarmouth again on the east coast and Portsmouth and
Plymouth to the south. Thus was established a line of signal stations on
what usually became known as Telegraph Hills radiating from London and keep-
ing this "great heart" in touch with the events on the coast. The telegraph
‘system was not only useful for notification of the approach of enemy ships but
also the arrival of friendly merchant vessels as well, Murray's idea spread to the
United States and a number of towns set up an exact copy of his shutter tele-
graph. The merchants of the U.S. now had their own "Murray line". The one
between New York and Philadelphia lasted until 1846, By mid-century the

English lines were closing up as well, with the London - Portsmouth visual






