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Strand 1 – Activity 7 The Shifting Stars

Sky-in-a-Box
Instructions
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Large or Small?
The Sky-in-a-Box designs ar e provided r eady
to print on A4 or US Letter siz e paper .
Used at this siz e they will r equir e a base
measuring 360mm x 280mm (14 x 11
inches) and the celestial spher e will ha ve
a diameter of  200mm (8 inc hes). The
designs will scale up to an y siz e. If  you
wish to construct a la ger Sky-in-a-Box, you
can enlar ge them using a photocopier or
print them on lar ger paper suc h as A3 or
tabloid siz e.

What you will need:

Materials

1. Print-outs of  the do wnloada ble Sky-
in-a-Box instructions and designs .

2. Two car dboar d bo xes, or mor e (You
will need the w alls of   one or two
boxes, and one complete bo x for the
base)

3. Barbecue sk ewers (between 6 and 8
of  them, to mak e the equator and
ecliptic)

4. A piece of  8mm or 5/16 inc h diameter
dowel 270mm or 10½ inc hes long (to
make the axle) – NO TE: If  you enlar ge
the designs y ou will need a long er
piece of  dowel; tak e the length from

the template . If  you use a car dboar d
thick er than 4mm (1/8 inc h) then the
diameter of  the do wel should be twice
the thickness of  the car dboar d.

5. A plastic bead or marb le roughly
10mm or ½ inc h diameter (to be the
Sun)

6. Two clothes pe gs

7. Several hours of  time and a r easonable
measur e of  patience

Tools and fasteners

1. Hot melt glue gun with sticks of  hot
melt glue (f or construction)

2. Bowl of  cold w ater or nearb y tap (to
avoid b urns)

3. Glue stick (f or sticking
paper to car dboar d)
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4. Blu-tack (f or sticking Sun bead or
marb le to the ec liptic)

5. Packing tape (f or taping the base bo x
closed)

6. Scissors (f or cutting paper)

7. Saw (for cutting do wel)

8. Large craft knif e (for cutting
cardboar d)

9. Replacement b lades f or the cr aft knif e

10. Cutting boar d or pile of  newspapers

11. Side cutters (f or cutting barbecue
skewers)

13. Dressmak ers pin or push-pin (f or
marking points through the car dboar d)

Selection of materials,
tools and glues
• This design is f or cor rugated

cardboar d that is 3 to 4 mm thick or
about 1/8 inc h. Some bo xes are made
from lighter boar d, some from hea vier.
Choose boxes of  the cor rect weight
using a ruler . (If  you ar e enlar ging the
designs y ou might pr efer to use a
heavier car dboar d.)

• Select bo xes with smooth, undama ged
sides. Take care not to bend them. If
you want to f latten bo xes when
tr anspor ting them, slit the packing
tape that holds them to gether using
a sharp knif e so that y ou can f old
them without dama ging the w alls .

• Barbecue sk ewers come in dif ferent
thicknesses and lengths . Any thickness
and an y length will do f or this project.

• Hot melt glue is r epositiona ble for a
few seconds , sets in a bout 1 min ute,
and has g ood g ap-filling a bilities
making it ideal f or construction of  this
type. If  you ar e looking f or an
alter nati ve then a tube of  rubber
adhesi ve or contact cement is
proba bly the ne xt best c hoice.

• Hot melt glue is capa ble of  giving
quite nasty b urns if  you touc h the
glue while it is still hot or touc h the
glue gun nozzle itself . However,
provided y ou put y our fing er (or
whatever par t of  your bod y touc hed
it) str aight into cold w ater y ou will not
get a b urn at all. T o completely a void
burns, just ha ve a bowl of  cold w ater
beside the glue gun.

• Glue sticks ar e fast-setting and allo w
paper to be glued to car dboar d without
much wrinkling . They are also
repositiona ble for about 1 min ute. The
best alter nati ve is a spr ay-on rubber
adhesi ve which will usually ha ve very
similar proper ties , combined with
better adhesion, b ut is mor e dif ficult
to work with. Both w allpaper paste
and PVA are effecti ve, but ar e slower
dr ying and tend to gi ve a wrinkled
appear ance.

• Cutting car dboar d with a lar ge craft
knif e gives the neatest r esults . You
need a truly sharp b lade f or a g ood
result and it is essential to star t a
project lik e this with an entir ely new
blade. Obtain ne w blades bef ore
beginning this project. Y ou can cut
cardboar d with scissors , but this tends
to collapse the cor rugations along the
edges giving a rough, dented finish.
If  you choose scissors f or saf ety
reasons, remember to c heck that the
scissors y ou are using will, in f act, cut
the car dboar d you ar e using .
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• When using a cr aft knif e, you do not
need a cutting boar d; a lar ge pile of
newspaper will suf fice. Throw the top
paper a way as it becomes shr edded.

• Side cutters mak e cutting bamboo
skewers easy, but scissors work
perf ectly well f or this job if  you do not
have side cutters .

Construction of the
celestial sphere
1. Stick sheets 1 to 4 of  the designs onto

cardboar d using a glue stick. Spr ead
the glue thinly and e venly without
leaving any gaps. If  the car dboar d has
printing on one side , stick the sheets
to the printed side . Line the ar rows
up with the g rain of  the car dboar d. If
you pr efer, you can cut the paper
designs out bef ore gluing them to the
cardboar d.

2. When the glue is dr y, cut out eac h of
the 8 ar ms and the two spacers using
a lar ge craft knif e with a sharp b lade.
Accurate cutting is essential. F ollow
the line and k eep the cut v ertical. (It
is quite dif ficult to cut the spacers
neatly , but neatness is not so
impor tant f or these two components .)

3. Using a cr aft knif e cut the U-shaped
ecliptic/equator indentations out of
the paper , but not out of  the
cardboar d. This ena bles the barbecue

skewers to be glued dir ectly to the
cardboar d at those points . (Gluing
things to the paper is not as strong
as gluing things to the car dboar d.)

4. Cut a length of  8mm do wel to the
length sho wn on the template on sheet
10. (Use thick er dowel if  you are using
thick er car dboar d. The diameter of
the do wel should be twice the thick-
ness of  the car dbaor d.) With a pencil,
mark the do wel all the w ay around at
the places sho wn on the template .

5. Run a bead of  hot glue along both
ends of  the 0 hours ar m, lik e this:

By making a bead, and a voiding
spreading the glue out at this sta ge,
you will slo w down the cooling of  the
glue. This means y ou do not need to
hur ry as the glue r emains worka ble
for quite a f ew seconds .

6. Press the glued ends a gainst the do wel
so that the ar m's ends both touc h the
pencil marks , and the ar m sits squar e
and str aight a gainst the do wel. Hold
it in place f or one min ute until the



STRAND ONE • STARRY STARRY NIGHT SKY-IN-A-BOX • I NSTRUCTIONS

w
w

w
.A

st
ro

no
m

yI
nY

ou
rH

an
ds

.c
om

S
ky

-i
n

-a
-B

o
x 

In
st

ru
ct

u
o

n
s

From www .Astronom yInYourHands .com.  © C J Hilder 2003. Cop ying prohibited e xcept w here licensed.

glue has set. No w that the glue has
been spr ead out it will set a lot f aster.

7. Next glue the 12 hours ar m. Glue it
with the Nor th Celestial P ole at the
same end as the Nor th Celestial P ole
of  the 0 hours ar m. Glue it dir ectly
opposite the 0 hours ar m, with its
ends both touc hing the pencil marks .
Make sure it lies in the same plane as
the 0 hours ar m. It will look lik e this:

8. It is a bsolutely critical that y ou glue
the ne xt ar m on the cor rect side .
Holding the 0 hours ar m to wards you,
with the Nor th Celestial P ole up , the
6 hours ar m will g o on the right. If
you lay the printed side of  the 0 hours
arm f ace down on the ta ble you will
be r eady to glue the 6 hours ar m on
str aight up , lik e this:

Make sure the Nor th Celestial P ole is
at the same end as the Nor th Celestial
Poles that y ou have alr eady glued.
Glue it at right angles to the ones
already glued.

9. Next glue the 18 hours ar m dir ectly
opposite the 6 hours ar m, making
sure that the 6 and 18 hours ar ms
are in the same plane . Keep the Nor th
Celestial P ole at the same end as the
ones alr eady glued.

10. Now you ar e ready to glue the
remaining ar ms between the ones y ou
have already glued. Glue them in or der
so that it g oes 0, 3, 6, 9, 12, 15, 18,
21 hours as y ou go around. Glue eac h
of  the r emaining ar ms exactly half
way between the ones alr eady glued.
The photo sho ws the first one glued:

11. Cut the bamboo sk ewers to the lengths
shown on the template (sheet 10).

page 4
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12. The U-shaped ec liptic/equator marks
show where to attac h one end of  each
skewer. Poke a pin through the
cardboar d in the centr e of  the U-
shaped marks , so that y ou have a pin-
prick on the other side as a guide f or
gluing the other ends .

13. Glue the equator first. Star t at one
point and work around the equator .
Glue each skewer at one end to a pin-
prick and at the other end to the centr e
of  a U-shaped mark. Check eac h piece
before you glue it making sur e that
you keep every two ar ms sitting at
right angles to eac h other , and
opposite ar ms sitting in the same
plane. You will need to trim the
skewers a little to ac hieve this . Trim
them as y ou go. Once trimmed and
checked, a b lob of  hot glue at both
ends is suf ficient to hold eac h skewer
in place .

14. Glue the ec liptic ne xt. The long pieces
go from the equino x arms, and the
shor t pieces from the solstice ar ms.
Trim them to fit as y ou go.

15. Cut the star panels (sheet 5) out with
scissors . Each star panel has a letter
at eac h end. T hese matc h the letters
printed on the ar ms. Glue them in
place inside the globe with the letters
matc hing . They will not fit perf ectly
due to the natur al variability of  a hand-
made object. P osition them so that
they fit as best as possib le. Glue them
tempor arily with a glue stick, and then
finalise their position with a b lob of
hot melt glue added from the back of
the panel.

page 5
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16. Slide the spacers o ver the ends of  the
dowel. Do not use glue f or the spacers .
(The first photo on pa ge 7 sho ws the
spacers in place .) Your celestial spher e
is no w complete .

Construction of the
meridian ring
1. Stick sheet 6 onto car dboar d using a

glue stick. Spr ead the glue thinly and
evenly without lea ving any gaps. If  the
cardboar d has printing on one side ,
stick sheet 6 to the plain side . Line
the ar rows up with the g rain of  the
cardboar d. If  you pr efer, you can cut
the paper design out bef ore gluing it
to the car dboar d. If  you do this , mak e
sure you leave the alignment marks
attac hed until after gluing .

2. Cut the g rey area off  sheet 7 with
scissors .

3. Stick sheet 7 onto sheet 6 matc hing
the alignment marks up . This will
create a complete ring on the
cardboar d.

4. When the glue is dr y, cut out the
meridian ring using a lar ge craft knif e
with a sharp b lade. Accur ate cutting
is essential. F ollow the line and k eep
the cut v ertical.

5. Using the ring as a template , tr ace
around it onto another piece of
cardboar d.

6. Use the tr aced line to cut a second,
identical, ring .

7. Place the two rings to gether without
gluing them y et.

8. Turn the rings so that the g rains of
the two rings run at right angles to
one another . (It is not critical that y ou
get the g rains at right angles , but it
does str engthen the ring if  you do .)

9. Using a pen or pencil, squash the
cor rugations along the lines la belled
"North Celestial P ole" and "South
Celestial P ole." This cr eates an
indentation into w hich the axle of  the
celestial spher e will fit. Do this to both
of  the rings that y ou have cut.

10. Glue the two rings to gether half  way.
Run a w avy bead of  hot melt glue half
way around one of  the rings , from
"North Celestial P ole" to "South
Celestial P ole." Do not put an y glue
closer then 1 cm from the
indentations . Press the two rings
together, and slide them until the y
line up with eac h other . Accur ate
alignment is essential. Hold them f or
a min ute until the glue sets .

11. Inser t the celestial spher e. Check that
you have remember ed the spacers .
Be extr a careful that the "Nor th
Celestial P ole" of  the spher e goes with
the "Nor th Celestial P ole" of  the
meridian ring . The axle should fit
neatly into the indentations .

12. Glue the r emaining half  of  the two
rings to gether using hot melt glue ,
again making sur e that y ou do not
put glue c loser then 1 cm from the
indentations .

page 6
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As you pr ess the rings to gether adjust
the axle so that it sits natur ally aligned
with the lines that mark the celestial
poles on the ring . Hold f or a min ute
until the glue sets .

13. Your celestial spher e should no w tur n
freely within the ring . Try it no w, and
see if  it catc hes at an y points . Using
a sharp cr aft knif e (this could be time
for a ne w blade) trim an y par ts that
catc h.

14. Your Sky-in-a-Box is no w ready to be
mounted in its base .

Construction of the
base
1. You need a complete super mark et

car ton f or this . Tape the car ton c losed,
top and bottom, using packing tape .

2. Stick sheet 8 onto one side of  the
cardboar d bo x using a glue stick.
Spread the glue thinly and e venly
without lea ving any gaps. If  you pr efer,
you can cut out the paper design
before gluing it to the car dboar d. If
you do this , mak e sure you leave the
alignment marks attac hed until after
gluing .

3. Cut the g rey area off  sheet 9 with
scissors .

4. Stick sheet 9 onto sheet 8 matc hing
the alignment marks up .

5. When the glue is dr y, cut out the
horiz on opening using a sharp cr aft

knif e. Because y ou ar e cutting into a
box, you cannot use a cutting boar d.
Push the knif e in through the w all of
the bo x, and then use it lik e a saw. (If
you cannot succeed with the "knif e as
a saw" technique , you will need to do
the cutting on a f lattened bo x, then
assemb le the bo x and tape it c losed.)

6. Your base is no w ready for use .

Assembly and Setting
1. Select a small y ellow bead or marb le

to be the sun.

2. Stick the sun to the ec liptic at the
cor rect place with a small piece of
blu-tack. F our of  the ar ms ar e labelled
with months: Mar ch, June, September
and December . For the months in
between, just estimate the location of
the sun. An y inter mediate location will
do, so long as it is on the ec liptic.

3. To set y our Sk y-in-a-Box for a
par ticular latitude y ou need two
spring-type c lothes pe gs. Put both
pegs on the meridian ring at the
correct latitude position. Her e are two
pegs  set f or 45° N latitude . The two
pegs should be dir ectly opposite one
another .

page 7
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4. If  you do not kno w your latitude , look
in an atlas , or use the Star W heel
download pa ge at Astronom y In Your
Hands .

5. The meridian ring sits half  way into
the base suppor ted b y the two pe gs.
The base r epresents the horiz on. The
half  of  the celestial spher e that sticks
out of  the bo x forms the dome of  the
sky above the horiz on. The half  of  the
celestial spher e inside the bo x is belo w
the horiz on.

It is vital that y ou mount the meridian
ring the right w ay around. Mount it
so that the latitude n umbers ar e the
right w ay up. Slide it through the slots
in the base with the latitude n umbers
facing east.T he plain side of  the
meridian ring will f ace west.

 6. To help y ou understand w hich way
everything g oes, tur n the base so that
nor th on the base points roughly
towards true nor th. No w your model
of  the sk y will matc h the w ay things
really ar e outside . (This doesn't apply
if  you have set the Sk y-in-a-Box for a
dif ferent latitude from y our o wn.)

The above photo graph sho ws the sun
setting due west, at the Mar ch equino x.

The final touch
When you want to put y our Sk y-in-a-Box
away, or car ry it around, just tak e the
clothes pe gs of f  and let the celestial spher e
drop through the slots and into the base
box. You no w have the sk y in a bo x. You
could e ven mak e a lid that c loses over the
opening in the bo x.

page 8
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