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For countlcss agcs mcn and w<>men havc l<xrkcd to the

heavens in awe, and havc in cvery agc and cverl'culturc picked

out familiar shapcs f<rrnrcd by groups of stars in thc sky. ()ncc

an individual gains a familiarity with thc astcrisms and constcl-

lations, the bcautiful, yet c()nfusing, night sky trec<>mes morc

organized in the eyes of thc sky watchcr. Seasonal patterns,

the apparent circump<>lar nt()vement of thc stars. the passag,c

of planets and satcllites, and the l()cati()n of ntetcor showcrs.

comets and other cclestial phcnomcna bcc<>nrc casicr to prc-

dict and apprcciatc ()ncc we lcarn thc road map <lf thc slq:

Ideally, slq'watchers will find a place t() cni()y the night sky',

which is far away from the lights and pollutcd air of big citics
and industrial sites. Armed with a trusty ficld guide t() the stars,

a star map, almanac, notcbook and binoculars you can begin

to pick out geometric shapes, the dippcrs, bright stars and,

with some imagination, a dragon, sc()rPion ()r ()thcr popular

mythological form.
While introducing young pe()ple t() the constellations in our

school district's planetarium, I would often project a transpa'

rency of a "connect the d()ts" picture puzzle <>nto the plan'

etarium dome. Transparencies can easily be made ()n most

photocopy machines loaded with thc appropriate film, or they

can be hand drawn with wax markers or special fclt tippcd
pens on blank acetate shcets. Even the youngest students wcre

eager to come up to the ()verhead proiector, take thc felt tipped

marking pen and connect the numbered dots sequcntially t<r

form a rabbit, kite or some other simple image.

Next we would view a transparency of un'numbered dots

on the dome. The students who volunteered to connect these

points were encouraged to use thcir imagination and form any

familiar subject or design that they desire. They could even

make up a tittle story about the picture that they formed on

the dome. By viewing more than one dome picture at a time,

the stories bccame more involved as the children colorfully
described the intcractions of the planetarium pictures.

The transition from puzzle pictures to thc classic constella'

tions of the night sky became so much easier for these

skywatchers. It was simple to dim the lights, proiect the stars

and with a light pointer to "connect the dots" to form stars

into a crown (Corona Borealis), or a backwards qucstion mark
(the familiar asterism in Leo the Lion), or the arms, legs and

belt of ()rion the Hunter. Whcn the planetarium proiector

TEACHING TIPS
Connect ttre Dots and Pinhole Constellations

b'l .John K<>nrinski

overlayed the traditional constellation line drawings on top of
the stars already on the dome, a collective, "\YOW!", was heard
in the darkened room. Sure enough, there was the formidable
Orion, the V-shaped faced Thurus the Bull, the dippers and lots
more.

Oatmeal boxes and tin cans became the students' own con-
stellation pr()iectors. Tiacing paper was used to copy a drawing
of a constellation that would fit onto thc bottom of the can

or cylindrically shaped box. The tracing was next flipped over
with its obverse side facing the bottom of the container and
taped into place. Holes were punched through the tracing and

the container with thin nails and a hammer Thicker nails made

bigger holcs, which would eventually be brighter stars. When
the star pattern was punched into the bottom of the container
a flashlight was placed inside and its light would shine through
the holes and create a constellation on the wall. Or a student
could simply hold the can up with its bottom facing a sunny
window or light, look inside the can and see the constellation
within. The constellation cans were often painted black or
deep blue and labeled with the name of the constellation it
contained. Unlabeled cans provided the students with a chal.
lenging identification activity.

Pinhole constellations can also be made from old photo-
graphic slides, which all too often come back from the photo
lab terribly underexposed or completely unexposed. In either
case you find yourself holding a 2" x 2" cardboard mount
containing a black slide. I used to save these black slides to
use ,rs spacers in my slide shows or as the last slide in a shoqr
This would keep the screen from being bathed in harsh white
light when the projector ran out of pictures to project. On
one occasion, however, I experimented by puncturing the
black slide with a straight pin s€veral tim€s and was able to
proiect a cluster of simulated stars onto my screen.

Now I suggest to teachers at workshops to save their black
slides or make their own by inserting a square of black plastic
or aluminum foil into a cardboard slide mount. There are sev.

eral kinds of slide mounts available at photo supply stores.
Some are folded around the slide and carefully sealed with a

hot iron, while others come in the 2"x 2" finished size with a

slot built into the cardboad mount. You simply slip the photo
transparcncy, plastic film or foil into the slot and you are ready
to go.

Tracing paper may be used to accurately locate pinholes
(stars) on the black slide as in the tin can const€llation project.
Use sharp smooth needles or pins to make neat holes in the
plastic or foil. A hole with a ragged edge will look like a messy
star when projected on the screen. Remembeq thick needles
make bright stars and thinner needles make fainter stars. There-
fore, assemble a variety of needles with di,fferent diameters.
Embroidery needles are very thin and carpet needles are quite
thick. You may find that push pins and dissecting needles will
provide you with a convenient tool handle when making
pinhole constellations.

These pinhole star slides look surprisingly realistic when
shown on a screen. By proportionately reducing the size of
the constellations you can place two or more star pictures on
one slide to indicate the relationship of these patterns in the
actual night sky. You may a.lso want to "connect the dots" by
drawing lines between the appropriate pinhole stars. This is
easily accomplished by carefully scratching a line between the
holes on the emulsion side of the black slide. With a little
practice you will be able to determine how much pressure
should be used to scribe a line of suitable brightness on the
pinhole constellation slide. A bit of transparent colored plastic
carefully cemented over a pinhole star can give the star a new
hue. Try this method to make the star Aldebaran - the red eye
of Thurus the Bull.

I have also had fun creating simulated nebulae, lunar phases
and eclipses on black slides. For example, by making dozens
and dozens of tiny holes on the emulsion side of the slide in
the rypical spiral nebula pattern or in an ellipse, a reasonable
facsimile of these impressive astronomical features is gradually
developed. Or try punching a neat hole in your black slide
with a common paper punch. The result is a quarter inch hole
that projects as a "sun" or a "full moon" on the screen. If you
save the little disc of black plastic that was punched out, it
can be carefully cemented over part of the newly punched
hole. This results in a simulation of the moon eclipsing the
face of the sun or of the earth's shadow eclipsing the hce of
the full moon By using this punch-out and cemenr-over
method you can create simulated phases of the moon including
the gibbous and crescent phases. To make a last or first quarter
simply cement a small straight edged piece of blackslide plaxic
over half of one of your "full moon" punched out slides.
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