SPREADSHEETS RELATING TO SUNDIAL DESIGN
Open Source

SPREADSHEETS

Microsoft Office ~ Excel ~ .xIs
Open Office ~ .ods
Palm Pilot ~ Documents To Go

e To get started with the Excel version (Office 2003 is much
easier to use than Office 2007 if you plan to modify the sheets)

e Why Open Office has a different version
e Why the Palm Pilot has a different set of sheets
e How to hot synch on Windows Vista

e Spread sheet notes when programming them
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TO GET STARTED WITH THE EXCEL VERSION

SPREADSHEETS RELATING TO SUNDIAL DESIGN

Open Source

The Microsoft Office Excel version of this major spreadsheet, actually two separate master

sheets, uses what is called conditional formatting, and has extensive use of macros.
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The Excel, and Open Office, spreadsheets have many functions. The Excel begins with a blank

screen.
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1 TABLE OF CONTENTS As a rule you change figures in yellow boxes and don’t change figures in blue boxes. Last update: December 16, 2008
2| h and v dial plate graphics, with aspect ratio

3 | |Yourlatiude: 32,75 mm.mm h bk ceiling or reflecting dials. Moon transit in almanac
4 | [Yourongtude 108,20 correction| minutes | hours

5 | |Legal meridian longitude: 105 long.corm 12,50 021 For astrocompass, adjust the standard 15
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12 | |internet, don't do OPEN, do SAVE
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Nothing else will appear until you enter a Julian day. The reason for this is to let you select any
day of the year while still telling you what the Julian day is today. While you could alter this cell to
equal the cell immediately above it, you may forget that change the day on a subsequent day and

thus make mistakes
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SPREADSHEETS RELATING TO SUNDIAL DESIGN

As soon as the Julian day is entered in that cell, a list of options then appears.
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1 TABLE OF CONTENTS Az 2 rule you change figures in yellow boxes and don™ change figures in blue Last spdate: April 27, 2003
2 h and v dial plate graphics, with azpect ratio
3 Y our latitede: 3275 mm.mm h.hih ceiling or reflecting dials. Noon transit in almanac.
4 T our longitude: 108_20 corpectiol minutes | hours
5 Le:gal meridian longitude: 105 lang.arr 12.50 0.21 Far astrecompasz, adjust the standard 15
& Today tizgfzons 2003173 I 173 derived cat Fuave] 2.5 0.04 degrees per hour setting by thiz angle EXCEL YERSION
7 | |cop?  Jufian day (1566 179 what ic used roralzare | 15.38|  0.26 [opposite sign to dialcorrectil -3.g5] NOT FOR OFEN
[l Gnomen lingar height 1 Correction for any uncerrected dial 2 22 adju OFFICE use
A | open office
0 Hyperlinks only work if thiz il isI version instead
n #AWED then OPEMED. IF run from
12 internct, don't do OPEM, do SAYE INFO: __illustrating-shadows.xlz iz linked to illustrating-shadows-cot.xls
13 Almanag page with lots of datg Has mizcelancous data such as azimuth, altitude, and other related data JULIAN DATE TAELE
14| | Been tranzit by day and location Givan the locatian, what time is noon transit, printable table Date Julian
15 Harizental dial (h-dial) chart Thiz spreadshest haz data For horizental dialz with and without longituds correction M 1
16 “ertical dinl non declining (e-dial® chart Thiz spreadzhect has data for harizontal dialz with and without langitude correction 1o 104
17 Srertjcal decliner [y-dec chart The wertical decliner dial - all the data pou could ever want, 2mall or large declinations 2o 20|
15 y-deg, ne chart byt very detailed The wertical decliner dial - all the data you could ever want, small or large declinations an 32|
13 Bic charks for br line angle: For a given latitude, 2 horizontal dial plate iz drawn using the Excel pie chart Feature 210 41
20 aren H
21 [eridian dial (pure szt or west ezt and East [true] Facing dialz, hour lin distances az well 2z M [=ln)
22 | | Polar disl Polar dial declination line information 310 53
2% 320 e
24 Analemmatic (hours on clipse] Dierive x,y paints ar angles Fram center For any latitude and cllipse size an a1
25 Inclined decliners with limitationz, thiz implements wariouz farmulae For declining recliners 410 100
26 | | Analemma curve (figurs &) Azimuth and distance -or- %,y For an analemma point [Jatitudes +0 ko +60][times 0S00-1600] atzn 110)
21 M 121
25 Dieclingtiondcalendar curve daty Declination lines or calendar curses [based on altitude or azimuth] Mo 130
23 St20 140
30 " Beyerze cngineering an h-dial Enter measurements from the phote of 3 store bought horizental dial, derive design latitude 0] 152]
i " gl deslination from south Uzing latdleng, anemen length, and date, converts readings o wall declination szimuth &0 18]
32 2" Conyert bime bo hour angle Helps with astra compass, 0600-1800 a5 270 ko 030 with aptional correction 0= 1|
33 ™ 152
34 Gomgeh - F1 Funrize and set adjusted For longitude and EOT for a given latitude, also gives sunrize o 131
35 azimuth, declination, noon solar altitude, and daylength Tan 201
36 £ Qeg Az For the abowe excepk the EOT iz in decimals of 3 minute and not mm.ss &M 213
31 S0 222
56 | | Astrelabe almycanters The circles for the sun altitudes For latitudes 50 1o 65 aten 232
33 M 244
40 General asteo EOT anw pear Pure astronomical EQT Far centurics and with zalstice and cquiina: data 3l 253
41 ific aztra-| 2 EOQT tables for 2004, 2005, 2006, 2007 and For 1504, 1304, 2104 and 2204 along aran 263
42 101 274
45 | | Lunar phaces Lunar phases based on a date - helps find new moon, 19, Fm, and 3. 1010 283
44 Middleton scales Generates the values so wou may build a Middleton ruler or set of scales. 1020 233
45 Cxiling or reflecting dials Dials on a cicling derived from light reflected from 2 mirror hifal S04
46 il 314
47 NOTE:  Voumay copy or distribute thiz zpreadshect provided crediviz given te wwwillustratingshadaws com 2 J24
45 MOTE: The books ILLUSTRATING SHADO'W S and ILLUSTRATIMNG MORE SHADDWS cxplain these toals in detail. 121 S35
43 CAUTID &lways make modelz of dialz when using automated data and test them before cazting the Final dial plake. 1210 344
50 Just because figures are presented, does not mean that they make sense. These are tools, not final products. 1220 354
H CAUTIO Several variations of the EOT arc wsed hore, ALWATE check to encure accuracy for your preferred method,
"c2 | END ™
53
54
4 4 » [ Table of Contents,/ Almanac ,{ Transit / h dial /v dial ,{ v-dec / v decliner detailed , v meridian / polar / ceiling / :

The important point to remember is that formulae are used extensively, and if you alter a formula
with data or vice versa, that becomes a permanent change.

Secondly, if you download the sheet from the website, you must SAVE it before using it. If you
download and then open without an intermediate save, then hyperlinks will cause problems.
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The spreadsheet and its sub sheets are self explanatory. However some sheets use graphics,
such as the horizontal dial.
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There is an inverted V in the graph, a technique used in some other graphical depictions
programmed in other languages.

The apex should be a 90 degree angle. So if you do a screen capture and the aspect ration is
guestionable, simple stretch or compress one axis until the apex measures 90 degrees.

The astronomical equation of time sheet (EOT) is a separate spreadsheet due to its size. It
always provides two tables of results. One assumes a leap year while the other does not. You
select the appropriate table.
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Open Offices is free, unlike Microsoft's Office. While it is almost compatible, it is not quite.

SPREADSHEETS RELATING TO SUNDIAL DESIGN
Open Source

WHY OPEN OFFICE HAS A DIFFERENT VERSION

L L e n
ca - A =IF(INT(CT2-100%(INT(C72/100)))=60

Al 8 | e | o | E | F | 6 |
1
2 NOON TRANSIT FOR THE YEAR BUT FOR ANY GIVEN LOCATION
3
4 MOON TRANSIT FOR & SPECIFIED LOCATION hhmm.m
3 Longitude of design dial: Longitude of standard time: 105.00
&
¥ 1 2 3 4 5 [ 7
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2 HOON TRANSIT FOR THE YEAR BUT FOR ANY GIVEN LOCATION

3

4 NOON TRANSIT FOR A SPECIFIED LOCATION hhmm.m

5 Longitude of design dial: | 108.20]Longitude of standard time: 105.00 )
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7 1 2 3 4 5 G 7

i) Jan Feb Mar Apr May Jun Jhy Aug

! 1I 1215.11' 122612 122507 121681 1210300 121085 121625 1218,

10 2| 1216.580 1226200 122455 121624 121023 121074 1216.35) 1218,

The top spreadsheet is Microsoft Excel in action. The circled area shows a comma
conditional formula, whereas the Open Office below has a semi colon “;”. These differences
happen only when formulae or special features are used, but explain why there have to be two

different versions.

Further, the Open Office handling of conditional formatting is different, which is why the Open
Office version shows the menu of choices on the main sheet right at startup whereas the Excel

version does not.
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WHY THE PALM PILOT HAS A DIFFERENT SET OF SHEETS

The Palm Pilot has a small screen and scrolling around the screen is tedious. For that reason, the
PDA (Pocket Digital Assistant) has special sheets designed for the small screen. Further, graphig
is managed differently, and hyperlinks are not functional.

A | B | ¢ | o | E | F |
1 |HORIZONTAL SUN DIAL
2 |Latitude (0-90) 3275 corr
3 |Longitude (0-180 + or -) 10§ 2()| me— 128
4 |Legal reference longitude 105.00 —
g
6 TIME OF DAY
[ am pm
8 12.00 12.00
g 11.50 0.50 584 233
10 11.00 1.00 10.09 .45
11 10.50 1.50 14 59 10.73
12 10.00 2.00 19.49 15.28
13 950 250 24 95 20.26
14 9.00 3.00 31.18 2581
15 250 3.50 3542 3217
16 2.00 400 46.96 39 58
17 7.50 4.50 57.08 48.34
18 7.00 5.00 63 64 5871
19 6.50 5.50 82.09 70.75
20 6.00 6.00 84.10
21
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HOW TO HOT SYNCH ON WINDOWS VISTA

Vista win64 can only hot synch by using a Bluetooth adapter, USB and WIFI do not work, see:
http://kb.palm.com/wps/portal/kb/na/tungsten/tx/unlocked/solutions/article/49229 en.html

Install a cheap USB Bluetooth, then configure Hotsynch to use Bluetooth, eg COM2. Initial
Hotsynch attempts may fail, and the PDA may need rebooting if you get “serial port in use” error
on the Palm. Vista win64 will ask for a code (like WIFI), such as: ala?blb2cl, and the PDA will
ask for the same code. Vista will ask for permission to proceed, then hotsync will work. You do
not need the blue light to be on for the Bluetooth machine to be listening, so just because there is
no blue light does not mean that “it needs turning on”.
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SPREAD SHEET NOTES WHEN PROGRAMMING THEM

[Extracted from several pages in the lllustrating Shaadoes books] Describing a formula or set of
formulae (English) or formulas (American) is easier said than actually getting them into a
spreadsheet for real usage. The following points all relate to a common spreadsheet, the one
used for this book.

ANGULAR MEASURE

Angular measures are commonly in degrees, 90 degrees being a right angle and there are 360
degrees in a circle. However, spreadsheets use radians, which are different to degrees. There
are 2 * pi radians in a circle of 360 degrees.

Thus, every formula that uses degrees needs the measure to be converted to radians.
=RADIANS(360) would return 6.283

Thus the trigonometric functions SIN, COS, TAN, COTAN, and so on, need the radian conversion
first.

=TAN(RADIANS(45)) would return 1.0
Similarly, any function that returns an angular measure, such as ATAN, ACOS, ASIN, or
ARCTAN, ARCOS, ARCSIN, also printed as TAN™, COS™, SIN™, would need to be converted
back to degrees, and this is done using the DEGREES function.

=DEGREES(6.283) would return 359.984 or 360.0 depending on precision
Which raises another issue, that of rounding and precision. The number of significant digits on the
fractional side not only determines accuracy, it also controls rounding. Thus when the above
function is given one decimal position, the results is 360.0 rather than 359.9.

ROUNDING

The number of significant digits after the decimal point is controlled by the FORMAT, CELLS,
NUMBER option. Some functions do rounding of their own, and in some surprising ways.

=INT(5.1) =INT(5.9) =INT(-5.1) =INT-(5.9) returns
5 5 -6 -6

The INT (integer) function returns the integer part of a number on the left side of the decimal
point, rounds down. And the number below 5.9 is 5, however the number below -5.1 is -6
because this is already in the negative scale.

However, the ABS (absolute) function which removes the sign may be used if the above rounding
down on the negative side is not desired.

=INT(ABS(5.5)) =INT(ABS(-5.5)) returns
5 5

If the sign must be retained, then the SIGN function can be used. Assume that cell B3 has a
value of 5.5 and cell B4 has value of -5.5 then the following results can be obtained:

=SIGN(B3)*INT(ABS(B3)) =SIGN(B3)*INT(ABS(B3)) returns
5 -5
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