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1. Introduction

On 22nd October 1987, at the age of 11, | did something for the first time which | thought | would
tire of within a few weeks. Bwas sii doing the same thing up to 201\What | did was to watch
the streetlights switch on outside in the eveanthto record what was happening

What on earth for? | was fascinated by the way the streetlights in the area would switch on, shine
deep red, and then after a few minutes change colibmough orangéo yellow. Even as a small

child of 5 or 6, | had noticed this happening every nightas intrigued by all thee golden

yellow, almost orange, lights in the street.,Aasdmentionedyhen thestreetlightsswitch on they

shne red for the firsfew minutesTherefore fi you have several on them on different streets,
lighting up at slightly different times after sunset, you have a-cuoldtired light show of red,

orarge and yellow as they warm u@ne of my favourite comedians, Frankie Boyle, higkel

where he is pretending to hold up something glittering in front of an idiot in order to capture their
attention: eslhdmky!at It tehiskki mye mi ght have mart
| d o, dobemaw! Maybé Isvas a moth in a previous life.

Thisrather odd activity of wanting to record the colours of these streetlightavahte intervals

every evening was somehowantinued over timand | now have an enormous collectionmfjue

data. As far as | know, rone else anywhere has done the same thing. You would hardly expect it

to be a common pastime among people given such available evening entertainments as TV, the
Internet, eating, drinking, gaming, sport, sex etc etc efc.gBen that streetlights exist
everywher e, | dm actually a bit s wfnyrspesiatist t h.
interest| have made appearances onradioand TVf or exampl e onlhBMBC10d s
also given talks at Wrexham 8nce Festival on this type of streetlight.

This is not the only thing | do with my time, but if you can find a unique interest that gains you
recognition and a chance to be onnT¥Ydditbder
developed into mypwn area of scientific research.

The type of streetlight 1 am interested in is 8@X (lowpressure sodium)streetlight. This
document brings together details of all the observations | have made from 198¥1toa?@ the
information that can be obtad. Admittedlyhi s dat a wi | | not  Dbteent o e
again this could actually be said of most types of data. | run a dedicated website,
www.soxlamps.cgmwhich has been visited by people from all over worldd with more visitors

from more countrigBan | was honestly expecting!

My website explains all about the SOX streetlight in more detail, but the basic facts are:
e The lamp contains sodium, which shines yellow when an electric current isrpagbei
(at normal atmospheric pressure).
¢ Neon is used to help the lamp to run from cold, i.e. when it is switched on. Neon gives off
red light when an electric current is passed through it.
e As the lamp warms up, there is a colour change from red llowyas the sodium
gradually shinemore brightly than the neon.

Lowpressure sodiunr SOXlamps have been used in streetlighimthe United Kingdom and in
various places around the world since the 1930s. Many areas of the UK still use SOX lighting.
They are the most energgfficient of any light sourceand this has been the case since their
inception (although they may soon be overtaken by LED lighting, whicldeielaping
technology)in many parts of the world (e.gSA and Austral)athese stretlights are referred to
asLPYLowPressure Sodium).


http://www.soxlamps.com/
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These lamps exist in a variety of wattages from 18W to 180W (10W can be found on rare
occasions), but a typical sidead lantern of 35W isa lower wattagethan even a domestic light
bulb of 60W-100W. Most of the lamps | have observed are 35W.

Streetlights are switched on each evening bphatocell which detects the light level and
switches on the streetlamp when it is sufficiently dark. Although most streetlights use photocells,
some do nod they are either switched on manually, or in some cases by using a timeswitch. If a
photocell has failed, and as a result a streetlight is shining all day, it is saidiaylarning.

More details of my observational data

Over the period 1987 to 2Q1, | puttogether observations from 4
mainsites in the UK:

Clitheroe, Lancashié1987 to 2002 )%
Bracknell, Berkshiée1997 %
Gresford, Wrexhan® 2002 to 2006
Minera, Wrexhan® 2006 to 2011

These locations are pinpointed in the map on the figete is a |
small pecentage of observations which are from outside these
dates or are from other locations. =

A set of my ostreetlamp observatjifonssé (SLO) f
would look something like this: T

Dake TimeQ QLA RIQSR6Q7QI VU2 TSR3 S) S253 54 STRARSRE RER Y Lux
‘3 Jw\ Q 35 ‘ “’ lan SL_.”/\\),
200& %40 @ 074 h.;-ay san
QLVL
E35pm9:50 . @ 66 %35 |56 ©
ss es5 @ B B4+ @ @ 42  240- 1230
9.39 10100 " @ 26 945 - 94O
10:05 3 @ 14
10:{0 . 3 # l 7
10! 18 3
\0:20 3 ® i

Inall my observations have recorded the coloaf light emitted

by each streetlighas being one of five possibilities: red (R)-red
orange (RO), orange (O), yellewvange (YO), or yellow (Y).
These colours are reckoned by eye rather than by any measuring
instrument. The "wawp" time shows the time taken to reach the
final characteristic golden yellow colour, not the tiaken to
reach full brightness, which takes longer.

Cloud cover
{in eighths)

O clear

!

So in theexample above, streetlight Qftad only just switched

on at 8:35pm as it was shining red; at 8:40pm it was fully lit
(shining yellow)Streetlight Q4 was shining red at 9:55pm and

was fully [Tit at 10: O6opm.ngRetdr eadt
10:05pm, and in fact it switched on at 10:02pm as denoted by

the 6386 in the box (10: 05 minus
How easy it is for me toeport on the exact time that each

N R ow Ry

overcast
sky obscured

XOSCSeIGO
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streetlight switches on depends on how many lamps | am obgeimingrge numbers of lamps,
it is enough work to just obtain thenbnute snapshots!

Also showm my observations the cloud cover, using standard metlegical symbolas shown

above (the image is in the public domain, gnoim Wikipedia). In addition are measurements of

light level inunits oflux that | took using a light meter. As you would expect, as it gets dark and

all the streetlights switchdnhe o0l uxo6 | evel éFrenc time o simekhougholwa r d
have seen streetlights switch on while the light level is apparently increasing, or switching off while
the light level is decreasing. Two possible reasons are:

a. The light level can actialfluctuate from one minute to the next in cloudy weather
conditions. If the light level is 100 lux at one instant, and then 150 lux 5 minutets later
could have actually gone as low as 75 lux in the time in between before increasing. This
might cause atreetlamp to switch on, which might be set not to switch off again until the
light level reaches (say) 200 lux. It is common for streetlights to switch off at a higher light
level than that at which they switch on.

b. In the location where | have used alfigneterd in Minera, U.K., | can see out over an
area of perhaps 3 square miles (or roughly 5 sq km). The weather condrtomsl
streetlights in a village 1 mile away might be sufficiently different for the pattern of light
level to be different fromlite light level | am recording.

Further details of the streetlights are given later in this document. Bear in mind that this whole
document only covers SOX streetlights, and not any others that shine with a different type of light.

The exact information écordedabout the streetlightgaries a little over timé for example, |

only obtained a light meter in 200d but the basic format has always remained the s&oae
streetlights may be O0seasonal 6 i n theywatendt can
obscured by leaves on trees; it is also possible for one or two streetlights that are positioned very
close to foliage to switch on earlier relativesunset in the summer than in the winter when the
trees are bare.

Twomaintypes of inform&on can be obtained from these observations:

e The average number of minutes after sunset when each streetlight switches on. | call this th
csensitivityd o f a streetlight. This could al so
example above for 13th Jun2008, streetlight S1 switched on 15 minutes after sunset (the
sunset was 9:39pm, and S1 switched on 1 minute before the observation at 9:55). The
sensitivity could also be measured indwo S1 switched on at a light level of around 42
lux. I f |  aWotmedekact knmute when a streetlight switched on, | can take an
approximate value from the-Binute snapshot observations, and the errors will cancel
each other out provided | have a sufficient number of days of observations.

e (Colour datad how long ittakes each streetlight to warm up. Suppose that during the

course of a year | do observations on 200 of the 365 days. For an imaginary streetlight
02186, the results are:

For80 of t he 200 (K)ahg fistting it waaseen®n. e d o

For30oftheP 0 days 2 amagse 66 r(eRdIO) t he first ti me
For 30 of the 200 days Z1 was O6oranged (O
For 40 of the 20dr adnagyesd Z(1Y Wa st hdey eflilroswt t i |
For the remai nienlgl o2wdfirst(ive & wasigednowa s 0y

As the observations are exactly 5 minutes
6 200) T 5 = 2 minwtraxn.geDi rmiolri g r3l0y ,6 210 0i)s
or 45 seconds;cotdrsgngedafogreddbdOovsel minut e

takes to warm up to its final yellow colour is the sum of these values:
2(R)+0.75 (RO) + 0.75 (O) + 1 (YO) = 4.5 minutes to warm up to yellow.
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It is also possible to do these observations imtraing, when the streetlights are switching off. In

this case, the recorded observations look more like the example below:

Date Time QI G403 (506 LI Q708 Q9QBQNTHR) R2VZ U2 T5T6 R3WI SIS2 S354 S7SER4 RSKE RTRSR?  Linx
29 Jan 745 ﬂ-z:::ﬂ 2 mst
2008 7:50

[
: i
st 7255 !

O\_)-—

7:25am & 00 ¥ ¢
SR 805 U9 off
&02 %10

§0

t\

For morning observations, the difference relative to sunrise (8:02am in the example) is used for
sensitivity calculations, atlis timethe light level increasesgith time Note some of the symbols

used here: at 7:45am, streetlights V7, U2, T5 & T6 were obscured by fog; and the dotted line

shows missing informat@no observations were madéer 8:10am as | had to leave for wadrk

Note that throughout this report, andid hr ougl
Greenwich Mean Time (GMT) between late October and late March, or British Standard Time

(GMT + 1 hour) between late March and late October.

Even more detad technical information
Right: Clitheroe, Lancashii¢,1994.

This is where | cover the fine details of my observations.

As mentioned,on each day on which | collected dat
observations were made every 5 minutes of whether or
each streetlightwas lit. From this, with enough data record
over many days, I can cal
streetlightThere are 3 ways to do this:

1. If I know the exact minute when each light switches
is easy to work out the difference from each day a
calculate the averagd i.e. the sensitivity.

2. 1 f I dondt know the exa
use my Eminute snapshot observatiofst example, if
a lamp switched on between 6:00 and 6:05pm,
observation at 6:05pm would be the first time kuap
was seen to be on. This time would be compared
the local sunset (say 5:50pm) to deduce how
minutes after sunset the lamp was first seen to lfe o
15 minutes in this case. Because the observation
only done every 5 minutes, there is aroein the data
value, but if many data values are taken over a lar
number ofdays, the average error will b% minutes
(midway between the observation timasgd this can
therefore be subtracted from the sensitivity value to
an accurate value. lather words, taking the exampl
above, if a lamp was seen to switch on between 6:000

sensit

and 6:05pm on each of a number of days, it could be reckoned on average to have
switched on at 6:02 and 30 seconds (6:05 minus 2% minutes). All of the sensitivily values
this document haved the-2Y2 correction applied, and most of the sensitivity data shown
has been calculated using this method.

8
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3. The sensitivity can be calculated in terms of the light level in lux rathethéh&ime
difference from sunsethere ares o me good advantages in doi
standard unit of measure for any light source or lighting conditions, and the threshold light
level for a streetlight is independent of the weather conditions. However, light level data is
only availabe from June 2007.

The most accurate and direct walfyfinding the sensitivity of a lamp (in fine weather) would be
simply to see exactly how many minutes after sunset the lamp switched on on a clear day.
However, for a large number of lamps it is easierdstrict the number of observations to every

five minutes. It is also true that even on a succession of fine days the number of minutes after suns
when each lamp switches on can vary lmpaple ofminutes, although the lamps always come on

in more or déss the same order (to within 1 minute either side) from one day to the next. For
example, in 2004 the number of minutes after sunset when lamp M7 came on (fine days only)
varied from16 to 29, although it nearly always came qrstafter M8 (range 11 t026). This
implesthat the exact order of switching gariesslightly from time to tim&elow | describe my
definition of a 6fined day.

For morning observationbgtsensitivity is the number of minutes before sunrise in thiegmor
when the lamp switchef (or the light level in ux).

A complication is caused by the weather conditions on eachTHaytime when atreetlight
switches on depends on the weatlaerd the weather will need to be filtered out farmore

effective analysis aome of the dataMy general method is thatthe cloud cover is 6 oktas or
less(on ascalefrom0to8) t he weather is classed as ofine
not be affected by the weather. If the cloud cover is 7 oktas or more, the weather is aelsssed
ocloudyoé6 (C) and the streetlamps are judged
have been given for sengqi2t)i vailtly:we(alt)hedf, i nied
ocl oudyo. The distinct iagened eneiw eresomeadys, averdif a n c
the weather i€loudy, the streetlamps may be judged to not be affected by the weather, and so
these days too can be classified as ofinebo.
woul d be cl a sfsherel was & noticaableoeffettyoid thei lighting times, although

this scenario is rare. Therefore the key difference between the F (fine) and C (cloudy)
classifications for each particular day is whether the swiohirignesappear to have been

affected by the weather on that day, and this is a matter of judgement.

I woul d r e g-weater gemsi@vity ovdlue rag being more significant-weather
sensitivity values can be compared between different years and different places. The problem
with @mparing aHweather sensitivity values between different places is that the amount of cloud
and rainfall that occurs generally in a particular location will affect the sensitivity dadoase
locations have more rain than othétewever, aliveather vdues can certainly be used between
different lamps for the same year and place, and can also be used between different years if the
overall weather was not much different from one year to another (i.e. on the condition that the
weather was not unusuallyttks or unsettled that year). If thereadack of data for a particular

lamp and year, the allveather values may be the only ones that can be used, @s sy not

be enough finaveather data availabl€for a particular lamp.

The issue of weather commals is only a concern if the sensitivity is to be measured in minutes after
sunset or before sunrise. If the light level in lux is to beinstedd the weather does not matter.

If a streetlight switches on at a light level of 50 lux, then this thatesiidoe reached earlier on a
cloudy evening, but numerically it will still be 50 lux.

Regarding col our dat-aptoyallsw me sskquato Bad ROtD+€ 0 w:e
YO (allowing a second or two each way for rounding errors). There iscaltgpior of a few

seconds in the results for each individual lamp, although these should cancel oudopmulti
averages.Colour data can only be calculated reliably for streetlights that are nearby: for more

9
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distant streetlights, for example htomoo st o f  tnbneberéddtieetlights inOWhéra, it is
probably better not to try!

Left: in this photo from the 1980s, also of Clitheroe,
Lancashir&JK there are four different larppsts in

use along a single stretch of road. From left to right
there is a tall manead column, a shdrshaped
sideroad column, a swaeck, and a wall bracket!
The photo was taken by my father, John.

Also quoted in this document are data values for

the minimum and maximum numbers of minutes
after sunset whenaeh lamp was first seen to be

on. Al l t he omaxi mudmo val
correction applied. This is because if, for example,

the latest time after sunset that a lamp was seen on

was 30 minutes after sunset, statistically it is most
likely that the lamp &aally came on at 26 minutes

after sunset (bearing in mind that observations are

done every 5 minutes and the lamp was noato®5 minutes after sunset). The data for lamp B2

for 1994-96, obtained in two different ways, verifies this: one set of data taksn using 5

minute observations and has haélecorrection applied, whereas the other set of data recorded

the exact minute that B2 came on. T h-minu@ ma x i m
observations for 1993 only started in October andis® same comparison cannot be made with

the allyear-round set of data which was taken to the exact minute.)

Local sunrise/sunset times have been used, depending on the latitude and longitude of the site. The
times were calculated using http://aa.usno.nanlydata/docs/RS_OneYear.html; sunrise/sunset
times repeat almost perfectly (to within a few seconds) every four years. The sites involved are:

Clitheroe, Lancashir®3° 52" N, 2° 24" W (sunrise/sunset values used for 1992 to 1995)
Bracknell, Berkshire51° 25" N, 0° 45" W (sunrise/sunset values used for 1997)
Gresford, Wrexham 53° 05" N, 2° 59" W (sunrise/sunset values used for 2002 to 2005)
Minera, Wrexham 53° 03" N, 3* 05" W (sunrise/sunset values used for@@®2011)

All of these are in the U{see tle earlier map) There is also a small amount of data available
from other sites.

Occasionally a streetlight may switch on, switch off, and switch on again at-tghtime if the
light levels have fluctuated due to natural causes, for example becalsawf showers or a
thunderstormt hi s si t uat i oRreak days@c osveecrtei dmyioctastbhsoahere a
streetlightwith a photocells switched daff but not because of natural causes, e.g. a nearby
smde cloud or a powercut, are ignoréar calculations

ltdéds worth mentioning that on occasions a st
because the weather was so dull, especially during the winter. | have also classified this as

0 d ay b u r myiobsgréationdrso although the word usually implies that there is a photocell
fault, it is possible that a |ight recorded a:

If one or more streetlamps switched on before the first observationefe¢hang was made, and

it is not possible to know when the lamp switched on, that particular lamp is normally ignored for
that particular day (unless it obviously came on a long time before sunset, in which case the time of
the first observation is usedrfthe calculation). When comparing the minimum and maximum
values between different lamps, it should be borne in mind that not all lamps were necessarily
observed for all the same days during the course of a year.

10
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In theory, as well as noting the first @bystion when each lamp was seen to be on, more
information regarding the actual time the lamp switched on can be obtained by noting whether
the lamp was on red (probably meaning it had switched on within the last 3 minutesanged

(within approximaty the last 3%2 minutes), orange (4 minutes), yatiamnge (4% to 5 minutes)

or yellow (more than approximately 5 minutes). However, this depends on accurately recording
the colour of the lamp, which is harder to do for lamps seen from a longer distancehéxe

would still be an error of approximateB+3 minutes for a lamp seen to be r@tewer lamps take

a little less time to warm up than the older an&ihough the colour of the lamp could certainly

be taken into account in this way for calcujpsi@nsitivity, it is simpler to just take the observation
when the lamp was first seen to be on and to aggregate the result over a large number of
observation days, which is the method that has been used in this document. The error of 2%
minutes will caatout when taken over a large number of observation daysl (B0observation
probably sufficg although fewer observations will still give a fair approximation

There seem to be some general trends from one year to the next which affect all lamps. For
example, the finaveather sensitivity values for 1989 are generally higher (more positive) than
for 1987 or 1988. This might be an indication of the general weather during the year (there was
a lot of fine weather in 1989), although it could be a resuthefrelatively poor data quality for

that yeard observations were often not done atrbnute intervals.

As a general point about data quality: it should be good back to 1991. Data for 18380 will
need to be used with discretion as the quality is ngosd. Data for 1987 and approximately
the first six months of 1988 should be fine.

Data wil/|l often be shown together with the ¢
that were available for the calculatiomhe number of sample values gdogxcludes the days
whenone or moref thefollowingreasonsapplied:

lamp not working (i.e. remains switched off at night)

electricity supply cut (i.e. powercut etc.)

fog/mist prevented the lamp from being visible

lamp remained switched on all dagdiuding as a result of very dull weather in winter)
lamp not observed (e.qg. if the presence of foliage means it is not visible in summer)

the lamp switched on before my first observation in the evening or off after my last
observation in the morning.

Where there is blank datdor a lamp on a particular day (in the file of data) it could be
because

e | forgot to observe the lamf@otted line shown in the observations);

el couldndt obfseg vEebddltobdkd asuysmb wlf s htervn i n
of dots if the lamp was partially visible through the fog);

e the lamp could not be seen because of foliagether obstruction (green shading shown
in the observationdthis is also used if | cannot see a streetlight because the sun is shining
in myface);

e possibly other reasons.

In general, if a lamp was not observed for reasons that were my fault, | use a dottedriye
recorded observationd the reasons were beyond my control, | use green shading.

If there is a blank line between observatjohsneans that observations were still made, but |

have not shown them in full in order to save space. For example, recalling the example set of
observations shown earligdited here for the sake of illustrating the point)
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Observatons of SOX StreetlighdsStatistical Report

Date  Time QLO4Q3Q5Q6Q7QIVTUZ TSR3 S) 25354 STRARSRORERY  Lux

i3 Jwn 83588 Q& 1399

2008 %40 @ 074

Skt

E35pm9:50 ‘ @ b6

RET e % B+s7 3 @ 42

9.39 10100 3?35 1 A
10:05 y @ 14
o] 8 3 8 \L I ;
10! 15 3
\0.20 3 ® |

There is a blank line betwa 8:40 and 9:50pmit means tha®1 was still shining throughout that
time, and when | made an observation at 9:45pm Q11 was still not switch@tednank line
indicates that nothing changed between 8:40 and 9:50pm.

On the other hand, a dotted line wdumean that no observations were made. If the set of
recorded observations had looked in the further example below (with the dotted line present),
the meaning is that no information is known about what happened between 8:40 and 9:50. Q11
may have beeron at 9:45; it is even possible that Q1 switched off and back on again between
8:40 and 9:50. Hence the difference between a blank line and a dotted line.

Date  Time QLO4Q3Q5Q6Q7QIVTUZ TSR3 S) S253 54 STRARSRORERY  Lux

i3 Jun 83588 & 1399
2008 940 @ 074
SL‘.\PL‘ ____________________________________
E35pm9:50 ‘ @ b6
AT % B+s7 3 @ 42
9.39 10! 00 3?35 ¢ 27 A
10:05 ) ® 4
10:10 8 3 4 | 7
10! 15 2
\0.20 3 ® |

Of course, efforts have been made to ensure that the data is as accurate and reliable as possible.
However, some of the dataspecially for the early yearss open to more than one interpretation

in places due to the way it was recordddthe observations were not always as standardised in
format as for the more modern observations. In these dasé®dt judgement has been used.

Naming of streetlights

I used the |l etters A to Z for the first 26 s
obscured by | eavesd could refer to stretetlamp
as i ml@dmedhappy to clear up that point. I (t he
next 26 streetlights. It is probably not the best idea to have capital A and small a representing
different streetlights, but that is what | did. It vi&88, and | was only 12 years of age. When

the letter z was used up, | started using a letter + number, e.g. A2 (for some reason that | never
understand, | never used Al). The system of letter + number has continued (using the letters in
sequence) from 188to the present day | am currently up to X7. So to summarise:

Ato Z, then ato z, then A®12, B:B9, C1C10, D:D10 etc ...

12



Observations of SOX StreetlightStatistical Report

I normally go as far as 01006 before moving
convenient to start withreew letter when naming a new group of streetlights. As a result of the
above system, the position of tlet¢ter in the alphabet gives a rougtiea of when | started to
observe the streetligld so for example C5 was observed from 1989, H5 from 1996, MBnfro
2002 and Q5 from 2006.

Freak days?

Sometimes the weather is such that streetlamps will switch antbeceveningswitch off again

as the weather gets brighter for a short time, and then switch on for a second time. This is mosi
likely if there is ahunderstorm or heavy showers. |haveaaly s cal |l ed tImths a ©
case, the last time that the lamp switches on is used in calculations.

| coined theabove termwhenlwas 11.1 i sndt r e altdsge oadof twosteatlightd r e &
awitch off and back orespecially if you a observing in rainy Lancashire in the QOKis it ...? As

we shall see later, the order in which streetlights switch on is normally the same each day. But ot
one of these 0freak dawittstlide normahoederef switahing dn.e hakiea v o
written software to try and model the way in which streetlights switahait,succeeds for most
situatonsput t he si mul ation always fails to succe
(edited) observations below frothe morning o25th November 2009 for example ...

Time Q1 Q4 Q3| Q5 Q6 V1l Q7 Q83 05/Q100Q11 V7 U2 T5 Te R10 R3 W1 51 | X5 52 53 54 56 57 53 R4 RS R6|R7 R2 RO |Cld Lux
25 Nov 2009, 5tart 7:20am, sunrise 7:54am

7:25-0(8, rain, windy), 7:30-0 [8, heavy rain, very windy)
7:38 ] 7
7:40 703

16
85
452
545
793

=]
0a
[=]
[=]
oo @ e

The first 0freakishd thing that could be sa
increased from 7 to 31 lux in 5 minutes, only to decrease to 6 lux after arfiothmutes in the

middle of a heavy shower. In addition to which, here ar@weeage lux sensitivity values for two
lamps:

Q6  switches on &5 lux (200 value) and off at 15 lux (208/09 value)
R3  switches on at 1iux (20® value) and off at 11 lux (Q08/09 value)

So why did Q6 fail to switch back on at 7:45am when the light level fell below 15 lux? SON

| amps, once they have switchedoonmnfd, triemeuibreef
can switch back on, but this is not the case for S@pséand R3 did switch on again. Maybe

Q6 did not switch on again because the light level never went abd®wax4 which is its normal
switchingpn level in the evenings. But whatever the explanatenbe it is often very hard to
predict which lampswil swi tch back on first when it is

For compari son, the following morni ngthaly dat a
partial cloud cover

13
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Time Q1 Q4 Q3 Q5 as/Ul Q7 Q8 Q5 Q10 Q11 VW7|U2 T5 Té R10 R3 W1 51 X5 52 53 |54 S6 57 53 R4 |R5 R6 R7 R3 R9|Cld Lux

26 Nov 2009, Start 7:20am, sunrise 7:55am
07:20 3
07:25 5

07:30 4 12

07:35 4 28

07:40 [+] 3 61

07:45 2| 122

07:50 2| 221

07:55 1 348

1| 502

1| &85

1| 905

2 | 1085

0800
08:05
08:10
08:15

For the most spectacul ar O0freak daepdit of them
Previous documents

Neither of my previous documents were published on the Ifthetigh this may change in the
future) This document is intended to supersede the others, although | have drawn information from
both of them.

e Streetlamp Simuiar 2001

e Streetlamp Data (2006)

Two of the things that have allowed me to retain my interest in doing all these observations is (a)
the exclusivenessas far as | know none else anywhere has collected as much information as |
have on lightingip, and ery few people have ever tried recording the switchongtimes of
streetlights at all; (b) | have been able to devise everything from sérétehsystem of recording

wh at I see, and how to anal ysm®eyone on.making mg not
observations, and have enjoyed being fully-siléctedHo we v e r in the | ast f
able to find out more about the streetlights themselves from agittersiasts and experts, and |

am happy to acknowledge their contribution (mostly outs&lesdope of this document) on my
website.
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Observations of SOX StreetlightStatistical Report

2. Lamps observed

Note that the streetlights in the photos/images are not necessarily the actual ones that were
observed, but had the same appearanéecomplete listing of all lamps observed is given in the
Appendix.

A C d Type Eleco PT 1006
’ Al Wattage: 35W
e Post posttop

Where and when observed: Clitheroe,
LancashirdJK 1987-1990.

D i . Type: Thorn Beta 5, installed 1984
’ Wattage: 35W

Post: st eskaped sidentty bracket

Where and when observed: Clitheroe,
LancashirdJK 1987-1989.

Type: Thorn Beta 5 (although possibly some
Relite Simplex lanterns may have been use(q
Wattage: 35W

Post: steel, with Revo Vanguard sdé&y
bracket

Where and when obserd: Clitheroe,

Lancashird)JK E & F 1987-1989; V 8 1987-
1990; f, g & A12 8 1988.

I | Type: Thorn Beta 5 (K was an unknown
y Iy . +| different model)
Wattage: 35W

ﬂ\'f\h Post: concrete, with sidatry bracket

.t . Where and when observe@ to W -

%, | Clitheroe, LancashifgK 1987-1989. a -
.\ Clitheroe, LancashifdK 1988-1990. 14 -
| Clitheroe, LancashitgK 1996-1997.

15
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O, U

TypeeRevo oO0Dal 8kd (C13

Wattage: 35W

PostO - stee] with Revo Vanguarsideentry
bracket(see E above)

U 9 castiron swameck with togentry bracket
(similar to photo)

Where and when observe@ - Clitheroe,
LancashirdJK 1987-1989.
U - Clitheroe, LancashifdK 1987-1990.

R N1,

Type: Thrn Beta 5

Wattage: 35W

Post: B wall bracket. All
othersd pole bracket (as
pictured)with sideentry
lantern R7 has short bracket
length.

Where and when observed:
o Clitheroe, LancashitdK
1987-1989. N1& N4 06
Gresford, WrexhamUK
2002-2006. R7 to S»
Minera, Wrexham, 2006

Type: Eleco/Philips GR 200 (uncertain)

Wattage: 180W

Postdeel, with sidesntry bracket

Where and when observed:&Clitheroe,
LancashirdJK 1987. b o Clitheroe, Lancasaijr
UK 1988.h, i, j, k, I, m, & Clitheroe,
LancashirdJK 1988-1999.

Type:Philips MA0 (except BD
MA-50)

Wattage: 90W (except B3 135W,
N10 6 180W)

Posti-shapedsteel, with sideentry
bracket

Where and when observe82 to B9
o Clitheroe, LancashitdK 1989-
2007 (except: B4 1989-2001; B3
0 1989-2008).

H5 o Clitheroe, LancashifgK 1996-
2003. N10 o Gresford, Wrexham,
UK 2003-2006.

Q8, Q9, Q100 Q1 & Q4 d Minera,
Wrexham, 2006; W4 to W9 &
Ystradgynlais, Wales)JK 2007
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Type:Thorn Beta 5 (1970s)
Wattage: 35W

Postconcretewithtop-entry bracket

Q11

Where and when observeiinera,
Wrexham,UK 2006-

C2,C3,C4,C5,C6,C7,C8,C
C10, E2H2, M1, M2, M3, Q5,
Q6, Q7

Type: Thorn Beta 5 (newer modiim bowls)

Wattage: 35W

Post: sleeved concrete post, with-gidigy bracket

Where and when observed: C2 to EClitheroe, LancashilgK
1989-2001. H2- Clitheroe, LancashitdK 1996-2001. M1, M2,
M3 & Gresford, WrexhamUK 2002-2006. Q5, Q6, Q70
Minera, Wrexham, 2006

E5 Type: Thorn Beta 5 (more modern)

- Wattage: 35W
Post: concrete (more modern), with-sittey
bracket

Where and when observed: Clitheroe,
LancashirdJK 1993-2001

E7 LQ Type: Thorn Beta @eep bowld 1970s)
! o Wattage: 35W
M6 - | Post: steel (more modern), with-sidey

! i bracket M9 was 6metre bracket, all others
M 9, N 2, s were 4metre.
Where and when observe#t7d Clitheroe,
N6, R1 Lancabire, UK 1993-2005. L9to N2 3
Gresford, WrexhamUK 2002-2006.
N3 & Gresford, WrexhamUK 2003-2006.
R10 Minera, Wrexham, 2006

|5, |6, Type: GEC 79454 ?

Wattage: 90W
19, X2 | ;

Post: steel, with sigmntry bracket

Where and when observeth to 19 6 Bracknell
BerkshirelJK 1997-1998; X2 8 Ystradgynlais,
Wales,UK 2007

17
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17, 18,
J1, J2,
JS

Type: Eleco GR110 ?

Wattage: 90W

Post: concrete, with temtry bracket

Where and when observed: Bracknell,
BerkshireUK 1997-1998

J4

Type: ThorAlpha 9

Wattage: 90W

Post: steelith sideentry bracket

Where and when observeBracknell,
BerkshireUJK 1997-1998

L7

Type: Thorn Beta 5

Wattage: 35W

Post: pole bracket with tegntry lantern

Where and when observetiresford,
Wrexham, 20022006

L8 M5

Type: Thorn Beta 5 (new)

Wattage: 35W

Post: pole bracket with sigmtry lantern

Where and when observed: Gresford,
Wrexham, 20022006

L10, R3,
R4, R5,
R3 T4

-

Type: Philips M26

Wattage: 35W

Posti-shaped: steel, with sigmntry bracket

Where and when observet10d Gresford,
Wrexham, 20022006. R3 toT4d Minera,
Wrexham, 2006.

M4, Q1,
Q4, R2,
R6, S1,
S4, S5,
S6, X5

Type: Philips V26

Wattage: 35W

Post: pole bracket with side
ently lantern Length of bracke
about 1m.

Where and when observeifl4
d Gresford, Wrexham, 2002
2006. Q1 to S60 Minera,
Wrexham, 2006; X509
Minera, Wrexham, 200+
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M 7 Type: GEC 29554
~—— Wattage: 135W

r Poststeel with sidentry bracket

Where ard when observed: Gresford,
Wrexham, 20022006

Type: Thorn Alpha 4
Wattage: 180W
Poststeel with sid@ntry bracket

Where and when observed: Gresford,
Wrexham, 20022006

M3

Type: Thorn Gamma 6
Wattage: 35W

Post: postop

NS

Where and when observed: Gresford,
Wrexham, 20032006

O4 Type: Thorn Beta 5 (new)
! CN— Wattage: 35W

QZ, 87, l ' ’ Posti-shaped: steel, with sigmtry bracket

Where and when observe@®4 8 Gresford,
88 Wrexham, 20032006. Q2 to S8d Minera,
Wrexham, 2006

Q3 Type: Philips M26
Wattage: 35W
Post: steel, with sigmtry bracket.

Where and when observed: Minera, Wrexha
2006-

Type: Thorn Beta 2

Wattage: 55W

Post: pole bracket with sigmtry
lantern.

Where and when observed: Mme
Wrexham, 2006.

S3

Type: Thorn Beta 5 (slim bowl)
T5’ X4 Wattage: 35W

Post: pole bracket (as pictured) with séaery
lantern.

Where and when observed5d Minera,
Wrexham, 2006; X490 Ludchurch, WalebsK
2007

19



Observatons of SOX StreetlighdsStatistical Report

3. Reports

Above Philps streetlighthartly after sunset at Cheddar, Somérset,8ptember 2008.

Thispart of the document reveals the various types of information that can be obtained from my
data. Most of it has been possible as a result of transferring to digitahafiomy paper
recordings collected from 1987 to 2008; | have then written a database using Microsoft Access
which can produce a number of standard reports (sensitivity, colour data, which lamps were not
working or dayburning etc.) as well as having the bdjg to produce new, custamade
reports.Further details of the dabase are given in the Appendix.nChe following pages are
miscellaneous reports which | hope are of interest!

a. Volume ofightingup data collected in the period 198011

Alla.m.| All p.m. Alla.m.| All p.m. Alla.m.| All p.m.

Year | (volume] (volume]  Year| (volume] (volume Year| (volume] (volume
1987 6 809 1995 3128 2004 842 3725
1988 28 5551 1996 3815 2005 713 2498
1989 218 5158 1997 202 2543 2006 2191 3959
1990 534 1998 343 2007 2698 5989
1991 129 1999 382 2008 1944 4868
1992 276 2000 19 2009 2626 6158
1993 668 2001 305 2010 1680 5197
1994 1489 2002 413 2045 2011 568 3529
2003 900 4352 | Overall | 15029 | 67469

This data reveals how much info is availébteeach year.

I n t he t afiplurefor edcthyear ig thé tbtal number of observation days x number of
lamps observed. It is the ot al ovol ume ® the humberfsrecordsain the n s
0 Ob s er wvable in tha SGX SLO database, whererthis one record for each streetlamp
observed for each day.

As an example of what the oOvolumedé figure mes:¢
over a period of 200 days, the volume for that year would be 200 x 15 = 3000.

In the database, eachbos er vati on for each | amp is given a
e F for fine weather
e C for cloudy weather
e N for data that is not to be included in sensitivity calculations.
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