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Stevensons to Spoofing:
Scotland’s Contribution to Safe Navigation

Mike Bullock — Chief Executive
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Northern Lighthouse Board (NLB)

* Established by statute in 1786

* HQ now at 84 George Street, Edinburgh
since 1832.

* Designated Non Departmental Public R
Body (NDPB) responsible to Department  —
for Transport (DfT) .

» Under Merchant Shipping Act 95 “..the emr
General Lighthouse Authorities shall '
have the superintendence and
management of all lighthouses, buoys
and beacons within their respective
areas.”
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IMO Safety of Life at Sea (SOLAS) Convention

NLB Responsibilities

o ....provide such Aids to Navigation as the volume of traffic
justifies and the degree of risk requires

o ....take into account the international recommendations and
guidelines

e ....arrange for information relating to Aids to Navigation to be
made available to all concerned
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Stevenson Dynasty of Engineers
 mewory or  Robert Stevenson and his

ROBERT STEVENSON, F. R.S.E.
CIVIL ENGINEER,

soen av aLssacw il descendants were NLB’s

DIED AT EDINBURCGH I12'"JULY 1850, AGED 78 YEARS
DURINCG THE LONC PERIOD OF HALF A CENTVURY

o rue neus o st e Engineers spanning over 150

AND DESICNED AND EXECUTED THE

BELL ROCK LICHTHOUSE

years designing most of
e s Scotland's Lighthouses.

* Battling against the odds and
elements - they constructed

Robert Stevenson
b1772d I850

ST EE—

wonders of engineering that

b 1807 d 1865 b 1815 d 1886 b 1818 d 1887

have withstood the test of time.

‘ l ROBERT LOUIS STEVENSON e 2

David A Stevenson Charles A Stevenson Robert Louis Stevenson EROU & | P
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Bell Rock
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51  “The Bell Rock stands monument to my
‘s grandfather; the Skerry Vhor for my uncle
Alan; and when the lights come out along

Skerryvore
Completed 1844

L- the shores of Scotland, | am proud to
" »  think that they burn more brightly for the
o genius of my father.”

Robert Louis Stevenson




e 1834 Thomas Stevenson
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travelled to Paris

the Fresnel brothers

ished

* 1835 Thomas publ

ination of
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Lighthouses Us
* 1835 Britain’s f

TY

Dioptric Lens installed at
Inchkeith in the Forth

ighthouse
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A History of Innovation

* VHF radio lighthouse (1979)

< /‘,9@
7aow Northern



A History of Innovation

* VHF radio lighthouse (1979)

* “Talking Lighthouse” Distance
measuring technology (1929)

< /‘,9@
F7a%\#, Northern



A History of Innovation

* VHF radio lighthouse (1979)

* “Talking Lighthouse” Distance
measuring technology (1929)

* Radio-controlled fog signal (1914

POPULAR MECHANICS'

One of the For Guns inthe Firth of Clyde: This Gua
in 5ot Geing and is S10pged by Wireless Waves

FOG GUN STARTED AND
STOPPED BY WIRELESS

A system of wireless control that s
now being applied successiully at sev-
eral points in Scotland scems to have
solved the problem of distant control
of acetvlene fog guns located at points
difhicult of access, and provides a means
by which a number oi such installa-
tions may be operated from one wire-
less station without the necessity for
visiting the different signals, except for
making repairs and replenishing the
supply of gas. The gun to which this
control is applied is the one, with slight
maodifications, that was described and
illustrated in the July, 1914, issue of
this magazine. \When started, it auto-
matically feeds and fires itself at regu-
lar intervals until stopped or until the
supply of acetvlene runs out, and the
wireless control simply provides a
means of starting it when there 15 a
fog and stopping it when the fog
clears, without going near the signal
Furthermore the wireless apparatus is

Wizelens Station That Coatrels the Operatiza ol
Astempric Acetylene Fog Guns

<o arranged and tuned that it 1s not
interiered with by the more powerful
waves that may be sent out hy passing
ships or by other wireless stations.
The control waves are sent out by an
ordinary wireless station of rather low
power, while the waves are received at
the fog gun by four short aerials, The
electric impulses then pass through a
special form of eoherer to a relay which
15 very sensitive bat has a large move-
ment and is therefore capable of keep-
ing i adjustment under all tempera-
ture conditions.  From the relay the
impulses pass alternately to two syn.
chronizers, cach of which is connected
with one of two electromagnets that
control a needle valve in the outlet of
the acetylene tank, When one of these
magnets s energized it opens the
necdle valve and cafises the gun to be-
gin and continue feeding and bHring it-
self automatically, and when the other
magnet 15 energized the valve is closed
and Jocked, shutting off the supply of
acetylene and therefore stopping the
operation of the gun,

Northern
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Board



A History of Innovation

* VHF radio lighthouse (1979)

* “Talking Lighthouse” Distance
measuring technology (1929)

* Radio-controlled fog signal (1914)
* Lighthouse automation (1894)

* Flashing light buoy (1880)

* Virtual AtoN (1851)
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A LAMPLESS LIGHTHOUSE~This strange
but Ingenious beacon is located at Arnish Rock,
Stornoway Bay, In the Hebrides, Scotland. It
Is a cone of cast iron plates, surmounted by an
arrangement of prisms and a mirror, which re-
flect the light from the lighthouse on Lewils
Island, 500 ft. distant across the channel.




Japan: Richard Henry Brunton 1841-1901

* The increasing trade between and Japan
necessitated action to improve navigational
safety around Japan’s coast

* Following a request for assistance from the
Japanese Government David and Thomas
Stevenson selected and trained Brunton

* Surveyed the Japanese coast building 26
Lighthouses between 1868-1876

* The “Father” of Japanese Lighthouses

é.\\ /‘,5,@
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New Zealand: James Melville Balfour 1831-1869
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 Completed his Apprenticeship with
Thomas and David Stevenson (the latter
was married to Balfour’s sister).

* 1863 arrived in New Zealand
* 1866 appointed Colonial Marine Engineer

* Set in train the building of New Zealand’s 2
network of lighthouses. R
n

» 1869 Tragically drowned T S
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Chile: 215 Century

* Annual experience & training
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NLB’s ‘Patch’

e

¥
%‘L Kirkwall
.
ﬁ 68 Mariners

19 Retained Lightkeepers (RLK)
Total = 187 FTEs (213)

Shared R&D team in Harwich (12)
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© . COMMISSIONERS OF NORTHERN
. AIDS TO NAVIGAT
CUIDEACHAzgy SEOLA

*’,l:!g.t‘\
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x
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* 206 Lighthouses

* 170 Statutory buoys

* 23 Beacons

* Radio Navigation Aids

104 Commercial Buoys

* Superintendence of:

o over 2,000 Local Aids to
Navigation (AtoN)

o 130 Oil & Gas Platforms

o 500+ Aquaculture sites
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OBAN BAY

7 New Buoys laid at North entrance

Widening the marked entrance for leisure user and Cruise Ship tenders
First large scale deployment of synchronised lights by NLB

Reduction in groundings for 15 in 2018 to 1 in 2019

Less Navigational infringements/Near-Misses involving Ferries







Driving Innovation for
Safer Maritime Navigation

1862 NLB display at the International
Exhibition, London
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MARUSE Project » Demonstration of

Pseudolites for positioning
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eLoran Demonstration

2
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Ireland 3

* Transmitter at Anthorn

e Reference stations at various
ports

* Shipborne receivers

Vaer};ndet (7499Yi, 9007Y)

: s Norway
‘%

‘Aberdeen

‘Leith
Anthorn (6731Y) Denmark
RAlddIesbiotgh . Sylt (6731Z, 7499M)
—
‘Humber

United Kingdom
Harwich
r
Medway

-' ‘Dover

\"\Bel lum=4 " oAy,
T g © 2014 Google

iLessay (6731M. 7499X) . T e Czech

Lept of State Geographer

Data,S|0, NOAA, U'S' Navy;NGA, GEBCO
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Smart Radar & Radar Beacon trials

Distance: 4.9 NM to eRacon A, 12.1 NM to eRacon B

Measuring Time: 23 min (558 radar antenna rotations)

: - sRacon A
(A
eRacon A B
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1-Rcn-Pos(A) /

Accuracy: 41 m (95%)
Availability: 98 %

Error Plot (vs. GPS)

2-Rcn-Pos
Accuracy: 2.2 m (95%)
Availability: 87 %

/

* BulletsRadar-map-matching

* Modified radar beacons (racons)
transmitting an encoded message
including transceiver location within
morse pulse

* Shipborne radar modified to
interpret pulse
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Driving Innovation for

Safer Maritime Navigation

 Electronic Pelorus

* Takes relative bearings to Charted
objects

* Draws a bearing line on eChart

N7y
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R-Mode trials
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Inertial navigation systems

* Trials of different grades of gyrocompass,
assessing accuracy, standalone duration
and cost-benefit of each

Gyroscope
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Contribution towards awareness of GNSS issues

Satellite-derived

* LSE Report
The economic impact on the UK of a Ii's‘l::z:;:fpg:::::;:: — B I a C kEtt Re p O rt

disruption to GNSS )
Dependencies

. * Cross-governmental

gty Economics
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NORTHERN LIGHTHOUSE BOARD

Engmccrmg solution

for over 230 years

It el T —
| ORRRTY urbing o8 W0 ol S8 b s & et
Ibaibng Ak 1y Navigusn Sevvrs Ar (e




R

8

i

» é [

kAL - ;
L b W e e wm e ekl

O g

L., o

AT Mee ey
- oy & —
S

. e

e




e

-~
AT "

TWEORA™ e g gty

;.!.i.ou

|
3 |
¥ A '
- .
{ : :
- oS I
--...s-ota.-l;n-‘.-o
_=r
o 5
h
- “ o

¥
4
¢
:
!
i
PLA

- b

.

%
2
3

W A
J
{ Hay

Ly

WS

L




Northern Lighthouse Boarad

In Salutem Omnium
For the Safety of All



