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fa€er Instructions

1. dRT "3 Star clock

a. 'dRT TS 9T & & ged He| Cut out the two circles from the 'Star clock' page.

b. 9A% Tod & Fg H Bg H| Fel o (ANHSS Higd) H TG oo (AT AR AT &
qrY) & FW W

Make holes at the center of each circle. Place the black circle (with the constellations) over

the white circle (with the month and time).

c. gl T 3 YR W o 37 I dlel S Toh & W Teh @, 3R 3ol TUT | 8 @
@A & fow Reae e &1 39T #Y)
Align the circles so that their central holes overlap, and use

the split pin to secure them in place.
d. SEY ST 3R 379a AFHA dRT 937 & @ HT 3cal ol
IR He A, i adAT AE SE0 dod H FW

Go outside and face north, holding the Star Clock in front of
you, so that the current month is at the top of the outer

circle.

e. 3T Frol f3&F HI A9 deh AT S deh dRT TS R Fecd
H (AT Cassiopeia) HI OF, AR & TTY 3THTA F
qod R (IT Cassiopeia) $r TAfd & AT @1 F10|

Now turn the black disk until the picture of the Big Dipper (or Cassiopeia) on the Star Clock

matches the orientation of the Big Dipper (or Cassiopeia) in the sky, with respect to Polaris.

f. ©Ic @ & TdAT FHT fG@s 23mIThe current time will appear in the small groove.

2. YGUIATATIT Clinometer
a. f9éer @1 & |1 #F1E| Cut along the dashed line.
b. 7 & AT @R v oler @ e |

Punch a small hole as marked in the image.

c. AE IIAHR A TGl F FANSa et Bie [WEeR @1 & 9|
a AL
Now fold along the small dashed line that attaches the

rectangle shape to the protractor.




d. §ER &1F A YigT 9lig @y R @Er R & & T AR & Aol |
Apply some glue to the gray marked area and roll the rectangle to form your scope.

e. U av 'wiger &1 1 B¢ & MW s7e, 3R UwEr H qf oGS F AT F HHAA oIch o
Insert the given 'file tag' through the punched hole, and let the entire length of the thread hang
IN FRONT of the protractor.

f.erd & M F aR W 3R IeT W IR & §a FUT & Q| 39 IAT & AU g o7
39 dr T Fa15 8

Look at the star through the scope and note the angle made by string on the protractor. This

angle is the altitude of that star at that time.

3. gdud Sundial
a. fSE&ER W@ & 98 FRe & ARt & ¢ 3
@I W &
Cut in from edge of paper along dotted lines. Stop at solid

lines.
b. 314 &ifdst Y@ & urg Arg, Oy der &Y &)
Fold along solid horizontal line, then open flat again.
c. 3 TS WM & g Alg, fhy diem & |
Fold along solid vertical line, then open flat again.
d. 37&TTer X@T OX 379e1 378TeT WX AlS (MGT HI IUANRT Feh hioT 3ifhd HY)|
Fold along your latitude (mark the angle using a protractor) on the latitude line.
e. &% ¥R RWT 71T T & ITER & H AT H FKuehd|
Tape the paper together as shown in the image on the right.
f. U I ST Ted B g & I S ¥ I
Insert a sharp pencil point-first through the small circle at top center.
g. e 1 e I NS A AT Y 3 T I
Remove pencil and reinsert it with the back side first.

h. YuEs &I W gATT dife 9f8e @ e o1 Hed gary FeiRa 3cor f&=m 1 gaeh gl

Turn the sundial so the pencil nib due north, as determined by a map or a compass.




4. ¥ a1fa Solar motion

a

. ®R a1 A (Y oY 37 geq) IR AT 36 s (7R ol ged) @ 3R godld In3TATsa
R FIC|
Cut out the Solar Motion Frame (bigger circle on top) and

the Horizon disk (smaller circle down) along its circular

outline.

. 39 QW Fed FHT 3UAT Hdh eI IR afa hH &
SIIThd HTIT I e forgd "o for@r gl

Now carefully cut out the shaded portions of the Solar

Motion Frame marked “Remove”, using a paper cutter.

A5 1 3 M3 3 canT R D Yar & 9w A A

Fold the frame along the straight line indicated by fold 1 & fold 3.

. SHE OGN A1g 2 GENT R (5 ¥ "aiie et ST % A1) oW W@ F ara o e
Al

Also fold along the short line indicated by fold 2 (below the “Glue” section of the Frame).

3t RGar "N & g2 o e REad & @fae Bve | v o @1 anr e
39 SIc Sl das [IgeT FI Je8 & e glel agy|

Cut a small slot in the Horizon Disk along the small black marking that indicates North, "N".

Length of the cut should be equal to the length of the marking.
X a1 A & "aiig" RRAT #eT 9 g T |

Apply glue to the portion of the Solar Motion Frame labelled “Glue”.

e 3% & 3cad-qd ged WS HET @ AR A A & g gt FEy W e

fafasr BF #r 580 geR W difh 3THT 3ccaR-GIaIor @M Gl TR&® Al 1 Hr 8k d@yg &
gl afe gfiRgdr Rffaa @ dk ofa B w 90 3t Rew & @y # 3 S
Paste the northeast quadrant of the Horizon disk on the glued portion of the Solar Motion

Frame. Position the Horizon disk so that its north-south line exactly lines up with fold 1 on

either side. So that the West marking lines up with the 90° marking on Solar Motion disk.



h. S 9ile @ ST, df 319 &5 2 3R A 3 H1 3UANT Feh @fder S @ A fqamsit
A gAT Fehal|
When the glue is dry, you will be able to turn the Horizon disk in different directions, using fold

2 and fold 3.

# a1fd veeie &1 39T Using the Solar Motion demonstrator

i. "fafrsT fSEh" gedl & dclg &1 U oNer A1 gehgl guifar § fSrae dta # 9 @ g 3
T ¥ 3oa, O, 0T 3R e wiRd R o Rer ¥ 3@ awd ¥
The “Horizon Disk”’represents a small piece of the surface of the Earth, in the middle of which

you are standing. You can look out at the horizon in any direction, including North, East, South

and West.
j. @it a1 5 W o6t A ARd § 8T U IR Fed sl a8 IR Fera qF @ ST §
Insert a paper clip on the Solar Motion disk where the months are printed. This paper clip

represents the Sun.

k. B Y o 7 R AT aiE & oY P E O AlS 1 F U F T R/ AW I
gAT Hhd g
The “Month” arm of the Solar Motion Frame which can be turned towards and away from you

along fold 1, has two functions.

| & (AR &™) & aifSd A T 3T A W a¥ &1 FAT 77 gl &
Moving the Sun (paper clip) to the desired month sets the time of the year.

m. 99 @ 9REH Teh, 38 Th TP & gl TP of Sl W, 3§ HALA H Tehrer H I hr e
e gl
Swinging it from one side to the other, starting from East to West, shows how the sun would
move in the sky for that given month.

n. @R 1T S 1 "3HeTier T fohely off 3ratier oX 3T fayad ¥@r (0 f3af) & 3ealr g (90
f3af) T 98707 TU F Fe W & for fAafas B o gaea &« & fow g3
foram e g
The “Latitude”part of the Solar Motion Frame is used to adjust the Horizon Disk to set your

observing location at any latitude, i.e. from the Equator (0°) to the North Pole (90°).

o. OiX 1fd Uede &1 3T e & T, ggel A 3 &7 39T Fa fAafasT B35 &t &g O
90 f3aft g¥ o Ul fhe &R arfd f3eeh 3R faifcrsr f3eeh v q@r & @y o gham|

To use the Solar Motion Demonstrator, first turn the Horizon disk away from you through 90°

using fold 3. The Solar Motion disk and Horizon disk will then be perpendicular to each other.



p. EIS 2 T IYAIT Hleh, 3T &S 36h 1 W gAW dlieh 38 W "N &1 e |k arfa
f3&h X "3retrer et i 3ifhd &l
Using fold 2, you can move the Horizon disk such that the "N" marking on it traces the
"latitude" markings on the Solar Motion disk.

q. TafasT 35w (step e) W BT T Tale e & R afd BFF & 39 SPE W s & @7 3T
g &1 AT WA TEd B
Slide the small slot cut in the Horizon disk (step e) into the latitude on the Solar Motion disk,

the place at which you wish see the motion of the sun.
Ho wHe & TRl off 7l &1 TheT e & far g QW Few) w odk afa e &
el R & 9@ 3red|

Slide the “Sun” (paper clip) along the outer rim of the Solar Motion disk to select any month

of your choice.
r. 8%k & &g A o g W @ deh & fov s Bew o1 fhanr g fifas gafar g
The edge of the Horizon Disk represents the visible horizon for the observer standing at the

black dot in the center of the disk.

s. forely faQ 3retier 3R a¥ & @HT & AT 3mehrer & FF G@RT §6=T AT 9Y @A & fA,
AR aifa f3ew & #g arer fewan faifasr B W REAT @R "q@" @ "gRua" &1 3R
7 Re & gAT|
To see the path the Sun makes across the sky for that particular latitude and time of year,

swing the month portion of the Solar Motion disk completely from the “East” to the “West” as

marked on the Horizon Disk.

5. dRT 9% Star wheel

a.UsT @ 'ART °H' Fod IR 'HHRN AT o' & HIC A
CIIS@ECAC]
Cut out the 'star wheel' circle and the 'sky map circle' from
the page.

b. The T H TR AR & i TS H NG W
A |
Fold the white rectangle at the bottom of the outer sleeve
to its back-side.

c. el & el 3R BIET @A anT Hfhd TG W TS &
iEc & 3R A3 gu 3mad &l wad |




Then staple the folded rectangle at the back-side to the front-side at the locations marked by

short lines to either side of the oval.

d. 31T Jeclia 3T A HI STol dAlfeh a5 el 7 § @rs 3
Now slip in the circular sky map so it shows through the oval.

e. ANT Th & 33U A & fav afdd @#F & @AY afdd dRI@ T A STl
To use the Star Wheel, align the desired date with the desired time.

f. 3dclighel LA S IR 3R TAT TT R, 3R 59 IR T F 39 Rg e A & I i@
(FeadR 35 i RAT W) aed 3raRor i FR & @Y 3 77T § A @y

Pick the date and hour you want to observe, and set the Star Wheel so this date (on the rim of

the circular disk) matches the time indicated along the edge of the outer sleeve.

g. dRT <Ish T 3T el G 3MThIeT AT §, 3 el &1 GAGER HR 3 WA arel  faiferst
# gaffar &
The Star Wheel's large oval shows the whole sky, and the oval's curved edge represents the
horizon that you're facing.

h. STEY AT & dTe, dRT T 1 A9 WHa W 3N R 9RT A 58 aE gAW & 3mad
ATH I &R & oieel fgell & &l
Once outside, hold the Star Wheel out in front of you and turn the entire wheel so that the

label for the direction you're facing is on the bottom.
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